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Purpose 

Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and pro- 
ceedings, books, patents, theses, and monographs origi- 
nated by the U.S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign govern- 
ments, and domestic and foreign universities and re- 
search organizations. Foreign information is obtained 
through the International Energy Agency’s 14-nation En- 
ergy Technology Data Exchange, the International Atomic 
Energy Agency’s International Nuclear Information 
System, or nation-to-nation agreements. Please note 
that ERA coverage of nonreport literature is limited 
to that generated by Department of Energy activity. 


Scope 

ERAis comprehensive in its subject scope, encompass- 
ing DOE’s research, development, demonstration, and 
technological programs resulting from its broad charter 
for energy sources, supplies, safety, environmental 
impacts, and regulation. 


The citations presented in ERA are available for on-line 
searching as records within the Energy Data Base. The 
current-year records are available on the Integrated 


Technical Information System (ITIS). The entire data 
base is available through commercial on-line vendors. 


Availability 

DOE and DOE contractors who have OSTI deposit 
accounts can obtain ERA (regular issues and annual 
indexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: In- 
formation Services. For further information, call (615)576- 
8401, FTS 626-8401. ERAis also available at authorized 
GPO Depository Libraries. (List is provided on the inside 
back cover.) 


ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U.S. Govern- 
ment Printing Office, Washington, D.C. 20402. The 
subscription rate for 24 semimonthly issues is $184.00 
for domestic subscribers and $230.00 for foreign sub- 
scribers. Asingle issue costs $27.00, domestic, or $33.75, 
foreign. Cumulative indexes are available from the Su- 
perintendent of Documents, U.S. Government Printing 
Office, Washington, D.C. 20402. 


Managing Editor, Audrey B. Smith 
Technical Editor, M. Catherine Grissom 





Information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided to 
the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources and 


through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) was 
established by the International Energy Agency to pro- 
mote cooperation among members in conducting ap- 
propriate energy-related research and development pro- 
grams through the development of a formal central 
information sharing system. In accomplishing the objec- 
tives of the ETDE, members select, abstract, and index 
relevant research information published in their coun- 
tries in accordance with Exchange standards. OSTI 
serves as the central receiving and processing center for 
this information, which it then disseminates to national 
centers in the participating countries. The following 
countries are currently members of the ETDE: 


The Netherlands 

Norway 

Spain 

Sweden 

Federal Republic of Switzerland 
Germany United Kingdom 

Italy United States 

Japan 


Canada 
Denmark 
Finland 
France 


The International Nuclear Information System (INIS) 
was established to promote the exchange of information 
on nuclear science and technology. Its operation is simi- 
lar to that of the ETDE, with the INIS Secretariat being 
located in Vienna, Austria. Currently, 75 countries and 14 
international organizations are members of INIS. OSTI 
serves as the INIS naticnal center for the United States. 


In the exercise of its rights and responsibilities under the 
agreements to which itis a party, the Office of Scientific 
and Technical Information both receives information 
from the above sources and submits U.S.-produced in- 
formation to them. In addition to materials generated by 
the Department of Energy, this U.S.-produced informa- 
tion is gathered from other government agencies as well 
as under contract with private information processing 
companies. All input is computer processed and entered 
into a data base for on-line retrieval. The data base 
serves as well for the production of numerous OSTI pub- 
lications. 





How To Read A Citation 


The coverage of literature in this publication includes several Sample Citations 
document types, ranging from technical reports to journal articles 


to books. The principal data elements included in these citations 
ee Report 


. Abstract number within volume. 1849 (DOE/ER/40438-T1) [Development of a hydrogen and 


. Report number identification for report-type literature. deuterium polarized gas target for application in storage rings]: 
. Title and subtitle (non-English title may appear in Progress report. Haeberli, W. Phys. vi%oaboration. Wisconsin (©) 
parentheses, if applicable). G) Univ., Madison (USA). Dept, of Physics. [1989]. 12p. Sponsored a) 
. Author(s). First 10 names in the data record are printed, DOE Energy Research. DOE Contract FG02-88ER40438. Order (6) 
then “et al.” is listed. (19) Number DE§9007246. Available from NTIS, PC AQO3/MF A01 - (16) 
OSTI; GPO Dep. 
This paper briefly discusses the Wisconsin test facility for storage 
cells; results of target tests; the new UHV... 


. Author affiliation. Only first one is listed, in parentheses 
after author(s) to which it applies. 
. Collaboration, if present. 


. Corporate author(s) identifying corporation responsible : 
Report Analytic 
for document. 


. Patent assignee and number for citations of patent 18500 (INIS-SU—69, pp. PO gence Transition energies in Ne- ) 
documents or applications. eh like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow. (12) 
- Journal title, volume, and issue for citations of journal (10) Fizicheskij Inst. 1988 8. (In Russian). In Experimental and theoretical 
articles. physics. Collection. Order Number DE89780060. Available from a) 
. Date of publication. If not known, a processing date is (US Sales Only), PC AO3/MF A01; INIS. 
in brackets. Kratkie Soobshcheniya po Fizike.; no. 6. 
. Number of pages or page range. SILVER !ONS/energy-level transitions; XENON lONS/energy- 
. Language of document if non-English. level transitions; CORRELATIONS; D STATES; E STATES;..+——(22) 
. Monograph title if citation is an analytic (part, chapter, 
or paper) of a larger monograph. Journal Article 
. Publisher's name and location for documents pub- 
lished by a corporate or commercial source. 19055 A theoretical and experimental investigation of long- 
. Sponsoring organization. pulse, electron-beam-produced rare gas plasmas. Brake, M.L.; 
. Contract or grant number. Repetti, T.E. (Energy Beam Interaction Lab. of the Dept. of NGclear 
. Secondary identifying number; may be a conference Engineering, Univ. of Michigan, Ann Arbor, Mi (US)). /EEE (Institute 
number. of Electrical and Electronics Engineers) Transactions on Plasma 
. Conference title, location, and date, if applicable. (9) Science (USA), 16(5): 581-589 (Oct 1988). (CONF-881020—: Sympo- Y 
. Order number. The “DE” order number may be used for sium on radiation physics, Sao Paulo, Brazil, October 3, 1988). 
ordering from NTIS or OSTI, as appropriate. The ‘TI” Visible emission spectroscopy (380-650 nm) has been performed 
prefix is valid only at OSTI. on intense, electron beam (1 kA, 300 ns, 300 kV) produced Ar, Kr.... 
. Sources of availability from which a copy of the docu- 


ment may be obtained; usually appear as abbreviations. 


saenalehiipcapeideetlaaiaagied tana 18045 Polarization of fast particle beams by collisional 
. Drop note or explanatory statement. 


pumping. Stearns, J.W. To Dept. of Energy, Washington, DC. USA 

ee ‘ ; (8) Patent 4,724,117. 9 Feb 1988. Filed date 19 Oct 1984. vp. Available 

- Subject descriptors. Listed only if no abstract or only a (8) from Patent and Trademark Office, Box 9, Washington, DC 20232. 

brief statement is included. A method for polarizing a fast beam of particles by collisional 
pumping, comprising the steps of generating a beam... 


Patent 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanumeric 
identifier at the beginning of a citation, is available from 
the sources listed in the citation (see example of element 
20 on page iii). Often the sources are listed as abbrevia- 
tions. Corresponding addresses are provided at right 
from which documents with these abbreviations may be 
ordered. When "OSTI" is given, DOE and DOE contrac- 
tors may order these documents from OSTI. (How- 
ever, check with your library or information organization 
which may require that orders go through them to OSTI.) 
The public should order from NTIS or from one of the 
other agencies listed in the citation. To expedite process- 
ing, an order form is provided in the back of this publica- 
tion. NOTE: The order numbers provide quicker access 
for report ordering. Use the order number where pos- 
sible. 


TO OBTAIN NON-REPORT LITERATURE 


Non-report literature generally is available from the 
commercial publisher or corporation listed in the citation. 
These documents may also be available for loan from 
local libraries. First, check with the local library. Other 
sources of information are: 


Journal articles Chemical Abstracts Service Source Index 
(CASSI) tells which libraries, both U.S. and foreign, contain a 
journal and the available years. Ulrich’s International Periodi- 
cals Directory contains information on the journal and its 
publisher. For librarians, another source of information is On- 
Line Computer Library Center (OCLC), for interlibrary loans. 


Books, conferences, and monographs The source for these 
publications is the publisher or the originating society, organi- 
zation, or institution. DOE-supported conferences and individ- 
ual papers reporting DOE-supported research may be avail- 
able as reports from OST!. 


Foreign material The Linda Hall Library is an excellent source 
of foreign materials. For translations of foreign language mate- 
rial, contact the Library of Congress National Translation Center. 
For material difficult to locate, check with the British Library 
Document Supply Centre. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


On-Line Computer Library Center 
6565 Frantz Road 

Dublin, OH 43107-0702 
614-764-6000 


Linda Hall Library 
5109 Cherry Street 
Kansas City, MO 64110 
816-363-4600 


Library of Congress 
National Translation Center 
Washington, D.C. 20540 
202-707-0100 


British Library Document 
Supply Centre 

Boston Spa, Weatherby 

West Yorkshire 

LS23 7BQ 

United Kingdom 





How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions of 


entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution responsible 
for the issuance of the document is listed in this index. 
The entries are arranged alphabetically and provide the 
title and citation number of the reference. For example, 
the listing for the "Report" sample citation would appear 
as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is incexed. An index entry provides title and citation 
number; for secondary and other names, a cross-refer- 
ence is given to the primary author name where the full 
index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned to 
each record by indexing proiessionals. A secondary or 
qualifier term is used where necessary to describe mate- 
rials, objects, and processes. Document titles may be 
enhanced with additional informative phrases where 
necessary. An excerpt from this index appears at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alphanumeri- 
cal identifier of the report. Patent documents and confer- 
ences are included for convenience. Each entry lists the 
citation number, the source of availability of the docu- 
ment, an indicator of presence at a GPO deposituiy 
library, order number, and distribution category. A typical 
entry is: 


DOE/ER/40438-— 


T1 15:18494 NTIS, PC A03/MF A01 - OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 
15:17641 DOE/ER/60664—1 


E 1.99: DE89007246 MF-411 





Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the data base records.“ The following list includes all of the 39 first- 
level and the 308 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL, LIGNITE, AND PEAT 30 Properties and Composition 08 HYDROGEN 


03 
04 
05 
06 
08 
09 
10 


20 
30 


40 
50 


60 
70 


02 


03 
04 
05 
06 
07 


08 
09 
10 
20 


30 
50 


02 
03 


04 
05 
06 


07 
08 
10 
20 


Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 
Reserves, Geology, and 
Exploration 
Drilling, Production, and 
Processing 
Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
Environmental Aspects 
Legislation and Regulations 
Transport, Handling, and 
Storage 


40 
04 
02 


03 
04 


05 
06 
07 
08 


09 
10 
20 
30 


40 


05 
01 


04 
05 
07 


08 
09 


10 
20 
30 
40 
50 
60 

07 
01 
02 
03 
04 


05 


Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and Mining 

Oil Production, Recovery, and 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and Proper- 
ties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 

Safeguards, Inspection, and 
Accountability 

Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical lsotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 


01 
02 


04 
05 


09 
10 
20 
30 


09 
07 
08 
09 
10 
20 
30 


40 


50 
60 
70 
80 
90 


10 
02 
03 
04 
05 


06 
07 


08 
09 
10 
20 


13 
01 
02 


03 


Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 

Resources and Availability 

Site Geology and Meteo- 
rology 

Plant Design and Operation 


*The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE's 


data systems. Categories and definitions for the complete set of six-digit numbers are given in DOE/TIC-4584, Energy Data Base: Subject 
Categories and Scope. 


vi 





Legislation and Regulations 
Economic, Industrial, and 

Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 

Resources and Availability 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Solar Energy Conversion 

Photovoltaic Power Systems 

Solar Thermal Power Systems 

Ocean Energy Systems 

Solar Thermal Utilization 

Solar Collectors and Concen- 
trators 

Heat Storage 

Health and Safety 

Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 
Geothermal Data and Theory 
Health and Safety 
Waste Management 


TIDAL AND WAVE POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 


Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER PLANTS 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, Nonbreeding, 
Graphite Moderated 

Power Reactors, Nonbreeding, 
Otherwise Moderated or Un- 
moderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, 
Mobile, Package, and 
Transportable 

Regulation and Licensing 

Economics 


NUCLEAR REACTOR 
TECHNOLOGY 
Theory and Calculation 
Components and Accessories 
Fuel Elements 
Control Systems 
Environmental Aspects 
Research, Test, and Experi- 
mental Reactors 
Plutonium and Isotope 
Production Reactors 
Propulsion Reactors 
Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and Distribu- 
tion 

Power Transmission Lines and 
Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and Com- 
mercialization 

Nuclear Energy 

Transport and Storage 

Heat Utilization 

Conservation 

Supply, Demand, and Fore- 
casting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


DIRECT ENERGY CONVER- 
SION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 

Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND UTILI- 

ZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and Community 
Systems 

Education and Public Rela- 
tions 


ADVANCED PROPULSION 
SYSTEMS 

Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 
Metals and Alloys 





Ceramics, Cermets, and 
Refractories 
Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, 
and High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron Devices 
and Circuits 


PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 
Radiation Instrumentation 
Radiation Effects on Instru- 
ment Components, Instru- 
ments, or Electronic 
Systems 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and Meteorologi- 
cal Instrumentation 
Miscellaneous Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND NA- 

TIONAL DEFENSE 

Chemica! Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 

Strategic Defense Initiative 

Chemical and Biological 


ENVIRONMENTAL SCI- 

ENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 


GEOSCIENCES 


PHYSICS | 
Astrophysics and Cosmology 


02 
03 


04 
50 
51 
52 
53 
54 
65 


10 
11 


Atmospheric Physics 

Atomic, Molecular, and 
Chemical Physics 

Fluid Physics 

High Energy Physics 

Particle Interactions and 
Properties—Experimental 

Particle Interactions and 
Properties—Theoretical 

Particle Invariance Principles 
and Symmetries 

Field Theory 


PHYSICS Il 
Nuclear Physics 
Experimental Techniques 


12-20 Nuclear Properties and 


30 
40 


50 
60 
61 
70 


70 
01 
02 


99 


01 
02 
03 
04 


Reactions 

Nuclear Theory 

Radiation and Shielding 
Physics 

Medical Physics 

Condensed Matter Physics 

Superconductivity 

Theoretical and Mathematical 
Physics 


FUSION ENERGY 

Plasma Research 

Fusion Power Plant 
Technology 


GENERAL AND MISCELLA- 
NEOUS 

Management 

Mathematics and Computers 
Information Handling 

Law 


CORPORATE AUTHOR INDEX 


PERSONAL AUTHOR INDEX 


SUBJECT INDEX 


CONTRACT NUMBER INDEX 


REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 
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Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


9030 (CANWEC—CE-02834-3.3, pp. 27) Mobilization of 
mineral energy resources: A dynamic approach (TS 3.2): Re- 
port 3.3.1. . Bourrelier, P.-H. (Charbonnages de France (France)); 
Dardel, J.; Boy de la Tour, X.; Laccour, J.-J. Canadian National 
Committee, World Energy Conference, Ottawa, ON (Canada). 
1989. (CONF-890901—: 14. world energy conference, Montreal 
(Canada), 17-22 Sep 1989; CE-02834). In Energy for tomorrow. 
Division 3: Energy and the economy: Session 3.3: Determinants of 
energy prices in the short, medium and long term. Available from 
Canadian National Committee World Energy Conference, Suite 
305, 130 Albert Street, Ottawa, ON, CAN K1iP 5G4. Prices: 
$125.00 CAN. 

This paper begins by examining how exploration and technical 
progress in production and transportation can help the progressive 
mobilization of resources of four specific mineral fuels (coal, oil, 
natural gas and uranium) between now and the middie of the 21st 
century. By comparing this potential with predicted consumption 
rates in different scenarios, the shadings in the costs of marginal 
resources that will have to be produced can be deduced along with 
the outlook for the adjustment of supply and demand by their re- 
spective inflections. On the whole, this adjustment should be made 
possible without any great variation in production and transporta- 
tion costs. On the basis of the data gathered for this paper, it 
should be possible to assess the efforts that must be made and to 
situate in time the deadlines when the decisions have to be taken. 
7 rets., 9 figs., 4 tabs. 
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9031 (CONF-8808271—Absts.) Fourth annual coal prepara- 
tion, utilization and environmental control contractors’ 
conference: Abstracts. USDOE Pittsburgh Energy Technology 
Center, PA (USA). [1988]. 133p. Sponsored by U.S. DOE Fossil 
Energy. From 4. annual coal preparation, utilization and environ- 
mental control contractors’ conference; Pittsburgh, PA (USA); 8-11 
Aug 1988. Order Number DE90003910. Available from NTIS, PC 
A07/MF A01 - OSTI; GPO Dep. 

Research programs on coal preparation, utilization, and environ- 
mental control are presented in the form of abstracts. (CBS) 


9032 (DOE/PC/89904—T4, pp. 2.1-2.12) Mechanistic study 
of chiorine removal from coal by high-temperature leaching. 
Hanlin Chen; Muchmore, C.B. Southern Illinois Univ., Carbondale, 
IL (USA). Coal Extraction and Utilization Research Center. Oct 
1989. In High-sulfur coal research at the SIUC (Souther Illinois 
University at Carbondale) Coal Technology Laboratory. Quarterly 
progress report, July 1—-September 30, 1989. Order Number 
DE90003310. Available from NTIS, PC AMF/07 A01. 

The objectives of this research are to: (1) continue the experi- 
mental investigation of removal of chlorine from coal using 
high-temperature leaching techniques, (2) understand the mecha- 
nisms involved in the leaching of chlorine from coal, and (3) 
develop a mathematical model which can be used to correlate the 
data and to describe the performance of the process. During this 
quarter, studies in the tube furnace system have been continued to 
increase their understanding of the bonding forces that are in- 
volved in the structure of chlorine present in coal. Kinetic studies 
were performed on an Illinois No. 6 seam coal that was heat 
treated in a tubular furnace at 300°C and 350°C. The first order 
rate constants were determined for four samples of differina parti- 
cles sizes, from —20 to —200 mesh, based on a first-order kinetic 
model of the dechlorination reaction. Activation energies were 
found to increase as particle size decreased. This implies a shift in 
the controlling mechanism, from one where diffusion is significant 
for the larger particle sizes, to one where chemical reaction is the 
rate limiting step in the overall process of chlorine removal trom 
coal of small particle size. The behavior of model compounds in 


the tube furnace system is also being studied. The initial model 
compounds chosen for investigation contain covalently bonded 
chlorine. Rate constants obtained at 300°C were found to be simi- 
lar to the Illinois No. 6 coal studied. 


9033 (DOE/PC/89904-T4, pp. 3.1-3.10) Coal flotation and 
flocculation in the presence of humic acids. Lalvani, S.B. 
Southern Illinois Univ., Carbondale, IL (USA). Coal Extraction and 
Utilization Research Center. Oct 1989. In High-sulfur coal research 
at the SIUC (Souther Iilinois University at Carbondale) Coal Tech- 
nology Laboratory. Quarterly progress report, July 1-September 
30, 1989. Order Number DE90003310. Available from NTIS, PC 
AMF/07 A01. 

The principle of coal cleaning using humic acid is as follows. Hu- 
mic acid is an anionic polyelectrolyte which possesses a high 
density of carboxyl groups. The mechanism of coal depression in- 
volves the selective adsorption of humic acid on the hydrophobic 
coal through hydrophobic bonding. Pyrite and ash are hydrophilic 
in nature and will be separated from the carbonaceous part of the 
coal, thus resulting in a cleaner coal. In this quarter the role of hu- 
mic acid on the electrophoretic properties of a naturally occurring 
pyrite (a model for the mineral matter in coal) as a function of the 
time of adsorption was studied. The data obtained permits the con- 
clusion that humic acid adsorption takes place in competition with 
hydronium ion adsorption; however, the rate of adsorption of the 
humic acid is much faster than that of the latter. A mathematical 
model that describes the rate of adsorption as a function of time is 
presented. 


9034 (DOE/PC/89904—T4, pp. 6.1-6.15) Coal-water interac- 
tions and preparation of dewatered ultrafine clean coal. 
Malhotra, V.M.; Zitter, R.N. Southern lilinois Univ., Carbondale, IL 
(USA). Coal Extraction and Utilization Research Center. Oct 1989. 
In High-sulfur coal research at the SIUC (Southem Illinois Univer- 
sity at Carbondale) Coal Technology Laboratory. Quarterly 
progress report, July 1-September 30, 1989. Order Number 
DE90003310. Available from NTIS, PC AMF/07 A01. 

The mandate of this project is to understand the mechanism re- 
sponsible for coal-water interactions and the ways water is held by 
ultrafine coal. In addition, the authors are to develop a bench-scale 
dewatering technique based on heavy (< 20° API) crude oil. This 
quarter in-situ diffuse reflectance-Fourier transform infrared 
(DRIFT) measurements were undertaken on as-received Homer 
City bituminous coal at 293K and at 60% relative humidity with a 
view to evaluating the effectiveness of the ambient air drying pro- 
cess in removing water from ultrafine coal. Their in-situ DRIFT 
results suggest that most water is lost from the coal-water slurry at 
t < 5 minutes without any mechanical incentive, reaching a steady 
state t > 90 minutes. Consequently, they believe that allowing the 
aggiomerated and pelletized coal to air dry for approximately one 
hour will significantly reduce the water content in the pellets. 
DRIFT measurements on pellets produced by asphaltene and mal- 
tene treatment suggest that both aliphatic and aromatic fractions of 
the crude, along with oxygen-containing groups, are adsorbed by 
the coal surface. The adsorption of crude fraction helps in rejecting 
water from the coal surface. 


9035 (DOE/PC/89904—-T4, pp. 7.1-7.7) Electro-osmotically 
enhanced dewatering/deliquoring of fine particle coal. Sami, 
S.; Davis, P.K.; Smith, J.G. Southern Illinois Univ., Carbondale, IL 
(USA). Coal Extraction and Utilization Research Center. Oct 1989. 
In High-sulfur coal research at the SIUC (Souther Illinois Univer- 
sity at Carbondale) Coal Technology Laboratory. Quarterly 
progress report, July 1-September 30, 1989. Order Number 
DE90003310. Available from NTIS, PC AMF/07 A01. 

During this quarter, efforts were directed toward the perfection of 
U-tube measurements to better observe the behavior of various pa- 
rameters of electro-osmotic dewatering. The most striking 
achievement evolving from the new equipment was the observation 
of electro-osmotic flow reversal associated with Illinois Coal Bank 
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Sample No. IBC-103 coal. An upgraded version of the system de- 
scribed in the second quarterly report was used to demonstrate the 
abrupt reversal in flow direction while maintaining a constant 
current density magnitude and direction. The graphs of this obser- 
vation are included in this report along with a graph illustrating how 
gravity effects are separated from electro-osmosis flow rates. 


9036 (DOE/PC/89904—T4, pp. 8.1-8.12) Comminution em- 
ploying liquid nitrogen pretreatments. Yen, S.C.; Hippo, E.J. 
Southern Illinois Univ., Carbondale, IL (USA). Coal Extraction and 
Utilization Research Center. Oct 1989. In High-sulfur coal research 
at the SIUC (Souther Illinois University at Carbondale) Coal Tech- 
nology Laboratory. Quarterly progress report, July 1—September 
30, 1989. Order Number DE90003310. Available from NTIS, PC 
AMF/07 A01. 

Work conducted during this quarter has concentrated on microc- 
rack development in coal, characterization of the microstructure of 
ground coal, grinding efficiency using a high speed centrifugal mill, 
and the economic feasibility of using a drop tower as a potential 
scale model. It was found that grinding using the centrifugal ball 
mill can produce a much narrower band of particle size distribution 
as well as a much smaller mean particle size than obtained through 
the ball mill and the mortar mill. For the purpose of ultrafine coal 
grinding, the centrifugal ball mill is recommended. Grinding speed 
has a definite influence on the result of kinematics of particle size 
distribution. it was found that a grinding speed of between 460 and 
640 rpm gave the best size reduction and the narrowest band of 
size distribution. The microstructural investigation revealed that 
some pyrite (or mineral) particles could be squeezed out with only 
LNo soaking. Grinding the LN. pretreated coal using a ball mill will 
yield the liberated pyrite (or mineral) particles as well as the unsep- 
arated coal/pyrite particles. The pyrite particles (liberated and 
unliberated) seem to have a particle size distribution from 20 mi- 
crons to sub-micron. In the economic analysis, the drop tower was 
found to be unfeasible as a scale-up model. 


9037 Study of interfacial properties in the liquid CO>- 
water-coal system. Chi, S.M. (Univ. of Pittsburgh, PA (USA)); 
Morsi, B.!.; Klinzing, G.E.; Chiang, S.H. Energy and Fuels (USA), 
2(2): 141-145 (Mar-Apr 1988). DOE Contract AC22-83PC63048. 
(CONF-8704303—: Symposium on the surface chemistry of coals, 
Denver, CO (USA), 5-10 Apr 1987). 

The LICADO (liquid carbon dioxide) process, using liquid CO, at 
about 6 MPa and room temperature to separate mineral matter frora 
coal, is a new technique for coal cleaning. The objective of this pa- 
per is to investigate the surface and interfacial properties of coal 
and refuse material involved in the LICADO process. A specially 
designed high-pressure experimental unit, equipped with necessary 
optical and photographic accessories, was constructed for this 
study. It was found that the contact angle of water on the Upper 
Freeport -200 mesh coal surface increased from 84 to 145° as the 
COz pressure varied from atmospheric to 6.2 MPa. It is also ob- 
served that clean coal particles show a hydrophobic behavior that 
results in their agglomeration and transfer to the liquid CO. phase 
while refuse particles, more hydrophilic, remain in the water phase. 
Contact angles, measured on the coal surface under two different 
sample pretreatment conditions, were used to simulate the wetting 
characteristic of the LICADO process under mixing conditions. 
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Refer also to citation(s) 9030, 9031, 9065, 9075, 9482, 9491, 
10051, 10765, 10997 


9038 (BNL-43554) The HYDROCARB process for en- 
vironmentally acceptable and economically competitive 
coakderived fuel for the utility and heat engine market. Stein- 
berg, M.; Grohse, E.W. Brookhaven National Lab., Upton, NY 
(USA). Jun 1989. 12p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC02-76CH00016. Order Number DE90004187. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A new process has been developed to produce a clean carbon 
fuel and co-product hydrogen-rich gas, methane-rich gas and 
methanol liquid fuel from the vast resources of US coal. The main 
product is a solid fine particulate carbon black, containing >99.9% 
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carbon and is ash-, sulfur-, nitrogen- and oxygen-free. HYDRO- 
CARB is a two step process wherein coal is first hydropyrolyzed to 
methane, and the methane is then pyrolyzed to carbon black, and 
the hydrogen formed is recycled. The co-products distribution 
depends on the feedstock composition. Because of its clean speci- 
fications, the carbon fuel can be burned in solid form in a manner 
similar to buming coal, but without ash, sulfur and nitrogen han- 
dling, or the carbon can be slurried and used as fuel in stable 
mixes with water, oil or methanol. In carbon-liquid mix form, the 
fuel can be used in oil burners and in heat engine combustors as 
in turbines and diesel engines. The gaseous and liquid fuel co- 
products, hydrogen, methane and methanol can be used as such 
in conventional combustors. 2 figs., 4 tabs. 


9039 (CRIE-W-88007) Long term reliability of desulfurize- 
tion sorbent for hot coal gas. Influence of carbon deposition 
(Part 1). Kobayashi, Makoto; Shirai, Yuzo; Nakayama, Toshio; 
Tanaka, Takashi. Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). Oct 1988. 28p. (In Japanese). Order Number 
DE90734938. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

This paper reports the results of the reduction tests to determine 
the conditions in which carbon deposits on iron oxide desulfuriza- 
tion sorbents and to evaluate influence of the carbon on cracking 
in the sorbents. The authors carried out the reduction tests of sor- 
bents in imitated coal gas at high temperature and high pressure. 
The products were identified by X-ray analysis. Carbon contents of 
the products were determined by CH corder. The following results 
were obtained. It was clarified that reaction of carbon deposition 
occur under the condition in which the sorbents are used. Hydro- 
gen sulfide in imitated coal gas retarded the carbon deposition 
process. The sorbents themselves have an effect on reducing 
amount of carbon deposition. From these results, the condition in 
which iron oxide desulfurization sorbent is used was recognized to 
be under the condition of carbon deposition reaction. A slight 
amount of carbon was deposited on the sorbent in the first reduc- 
tion with coal gas, but no crack appeared on the sorbent in this 
process. The authors intend to perform further tests on long term 
reliability of the sorbents. 7 refs., 9 figs., 10 tabs. 


9040 (CRIE-W-88011) Measurement of size distribution of 
coal char in coal derived gas. Ito, Shigeo. Central Research Inst. 
of Electric Power Industry, Tokyo (Japan). Oct 1988. 27p. (in 
Japanese). Order Number DE90734936. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

This report is chiefly concerned with the measurement of size 
distribution of coal char particles suspended in flowing coal gas. A 
sampling equipment adapted from Andersen stack sampler is pre- 
pared, which is capable of collecting coal char samples classified 
by their sizes from high-pressure coal gas flowing at high tempera- 
ture and is efficiently used even for the gas containing dust in high 
concentration. Applying this equipment to coal gas generated in 
pressurized two stage entrained bed gasifier the author confirmed 
that the amount of fine char particles was much more than that ob- 
tained by the method heretofore in use. A great number of fine 
particles of about 0.1 um in diameter are found by using scanning 
electron micrography. In addition, the concentration of alkali metals 
in coal char is shown to decrease for finest particles. This fact sug- 
gests that alkali metals evaporate little in the process of coal 
gasification. 3 refs., 14 figs., 1 tab. 


9041 (CRIE—W-88012) Long term reliability of desulfurize- 
tion sorbent for hot coal gas desulfurization. Influence of the 
change of sorbent physical properties (Part 1). Shirai, Hi- 
romitsu; Kobayashi, Makoto; Nakayama, Toshio; Tanaka, Takashi. 
Central Research Inst. of Electric Power Industry, Tokyo (Japan). 
Nov 1988. 29p. (in Japanese). Order Number DE90734935. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01. 

This paper describes the results of investigation on the change 
in physical properties of desulfuring iron oxide sorbent under the 
condition of repeated desulfurization and regeneration and in its 
capacities for absorbing H2S gas. The tested sorbent is confirmed 
to be composed of glass fibre, TiO, particle layer and Fe2O3-SiO2 
particle layer. At each cycle of desulfurization and regeneration 
process, the authors examined the change in physical properties of 
Fe203-SiOz particle layer, obtaining the results as follows: first, the 





specific surface area and pore volume of the layer, which are mea- 
sured by the units m*/g and cm°/g respectively, decrease by 
reparting the cycles and approach constant values in the course of 
ten times repetition; second, the simultaneous decrease in these 
two quantities are considered to be caused by the increase in 
sizes of the particles composing the layer; third, the decrease in 
specific surface area of the layer leads to the decrease in its ca- 
pacities for absorbing H2S gas. 20 refs., 10 figs., 3 tabs. 


9042 (DOE/MC/21338-2749-Vol.2) Performance evaluation 
of a ceramic cross-flow filter on a bench-scale coal gasifier, 
Volume 2: Final report. Lippert, T.E.; Bachovchin, D.M.; Smeltzer, 
E.E.; Meyer, J.H.; Vidt, E.J. Westinghouse Electric Corp., Pitts- 
burgh, PA (USA). Sep 1989. 294p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC21-84MC21338. Order Number 
DE90000405. Available from NTIS, PC A13/MF A01 - OSTI; GPO 
Dep. 

This final report describes work conducted on the development 
of the ceramic cross flow filter for high temperature gas cleaning. 
This work was conducted from October 1984 through December 
1988. Volume 1 provides an overall discussion of the program re- 
sults. Volume 2 consists of Appendices that are referenced in 
Volume 1. Electricity costs, flow diagrams of the gasifier, and a 
model which describes the cleaning of the filter is included. 


9043 (DOE/MC/21353-2755) Conceptual design and cost 
estimate for zinc ferrite plant section. EG and G Washington 
Analytical Services Center, Inc., Morgantown, WV (USA). Aug 
1989. 58p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC21-85MC21353. Order Number DE90000411. Available from 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

For a number of years the US Department of Energy’s Morgan- 
town Energy Technology Center (METC) has been involved in 
developing coal gasification processes to produce electricity from 
coal. Coai gasifiers produce raw synthesis gas at temperatures 
ranging from 700° to 3,000°F. Before these gases can be fed to a 
combustion gas turbine, hydrogen sulfide and particulates in the 
raw gas must be removed. To improve the efficiency of coal 
gasification processes, METC has been actively involved in the de- 
velopment of hot gas cleanup technologies for coal gasification 
processes. One of these technologies is the zinc ferrite process for 
hydrogen sulfide removal. The zinc ferrite process has been stud- 
ied extensively at METC, and is now at the stage of demonstration 
testing. The objective of this study was to determine the cost of a 
zine ferrite plant section within +30 percent accuracy. The ap- 
proach taken was to develop a detailed design for the zinc ferrite 
section for a given coal gasification plant and prepare a factored 
capital cost estimate for the section. Section 2.0 of this report de- 
scribes the zinc ferrite process design and Section 3.0 presents 
the factored capital cost estimate for the section. The appendices 
include the section mass balance, an equipment list, major equip- 
ment specifications, and capital cost estimates. 1 ref. 


9044 (DOE/MC/23057-2739) Novel concept development 
of an internal recirculation catalyst for mild gasitication: Final 
report, August 1986—December 1988. Knight, R.A.; Babu, S.P.; 
Martin, K.A.; Chao, S.C. Institute of Gas Technology, Chicago, IL 
(USA). Feb 1989. 103p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC21-86MC23057. Order Number DE89011703. 
Available from NTIS, PC AO6/MF A01 - OSTI. 

The Institute of Gas Technology (IGT) has conducted a funda- 
mental research program to evaluate a novel process concept for 
mild coal gasification that uses a “semivoiatile” internal recirculation 
catalyst, which would remain in the gasifier because its vapor pres- 
sure is such that it remains in the vapor state in the hotter (char 
exit) part of the reactor, but condenses in the colder (coal inlet) 
section. Work was divided into two tasks: Task 1: Laboratory-Scale 
Tests and Task 2: Bench-Scale Tests. Task 1 was to be conducted 
using an existing microscale pyrolysis-gas chromatograph-mass 
spectrometer (PY-GC-MS) method, in order to obtain detailed infor- 
mation on the effects of the selected internal recirculation catalysts, 
cesium hydrexide and ZnClz, on mild gasification products. An Illi- 
nois No. 6 high-volatile bituminous, a Wyodak subbituminous, and 
a North Dakota lignite, were tested. The remainder of the study 
was directed towards the investigation of chemical pretreatment 


01 COAL, LIGNITE, AND PEAT 
0104 Processing 


methods for mild gasification. Coal pretreated with methanol, am- 
monia, and n-butylamine was studied in the IFFR, along with 
untreated samples. The experiments also investigated the effect of 
COz as a mild gasification gaseous medium, in comparison to inert 
gases, He and No. A total of nine IFFR experiments were con- 
ducted. Task 2 was not undertaken. 33 refs., 21 figs., 49 tabs. 


9045 (DOE/MC/23075-2753) Measurement and modeling 
of advanced coal conversion processes: Ninth quarterly 
report, October 1, 1988—-December 31, 1988. Solomon, P.R. (Ad- 
vanced Fuel Research, Inc., East Hartford, CT (USA) ); Serio, M.A.; 
Hamblen, D.G.; Smoot, L.D.; Brewster, S. Advanced Fuel Re- 
search, Inc., East Hartford, CT (USA); Brigham Young Univ., Provo, 
UT (USA). 1988. 104p. red by U.S. DOE Fossil Energy. 
DOE Contract AC21-86MC23075. Order Number DE90002864. 
Available from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

The objectives of this proposed study are to establish the mech- 
anisms and rates of basic steps in coal conversion processes, to 
integrate and incorporate this information into comprehensive com- 
puter models for coal conversion processes, to evaluate these 
models and to apply them to gasification, mild gasification and 
combustion in heat engines. This pr will be a closely inte- 
grated, cooperative effort between AFR and BYU. The program will 
consist of four tasks: (1) Preparation of Research Plans, (2) Sub- 
model Development and Evaluation, (3) Comprehensive Model 
Development and Evaluation, and (4) Applications and Implemen- 
tation. Progress is reported. 90 refs. 


9046 (DOE/MC/23075-2754) Measurement and modeling 
of advanced coal conversion processes: Tenth quarterly re- 
port, January 1, 1989-March 31, 1989. Solomon, P.R.; Serio, 
M.A.; Hamblen, D.G.; Smoot, L.D.; Brewster, S. Advanced Fuel Re- 
search, Inc., East Hartford, CT (USA); Brigham Young Univ., Provo, 
UT (USA). [1989]. 139p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC21-86MC23075. Order Number DE90002865. 
Available from NTIS, PC A07/MF A01 - OSTI; GPO Dep. 

The objectives of this proposed study are to establish the mech- 
anisms and rates of basic steps in coal conversion processes, to 
integrate and incorporate this information into comprehensive com- 
puter models for coal conversion processes, to evaluate these 
models and to apply them to gasification, mild gasification and 
combustion in heat engines. This program will be a closely inte- 
grated, cooperative effort between AFT and BTU. The program will 
consist of four tasks: (1) Preparation of Research Plans, (2) Sub- 
mode! Development and Evaluation, (3) Comprehensive Model 
Development and Evaluation, and (4) Applications and Iimplemen- 
tation. Research is described. 123 refs. 


9047 (DOE/PC/70018-70) Coal liquefaction process sol 
vent characterization and evaluation: Final report. Burke, F.P.; 
Winschel, R.A.; Robbins, G.A. Consolidation Coal Co., Library, PA 
(USA). Research and Development Dept. Sep 1989. 152p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
84PC70018. Order Number DE90004142. Available from NTIS, PC 
AO8/MF A01 - OSTI; GPO Dep. 

Consolidation Coal Research and Development has character- 
ized samples of direct coal liquefaction process oils based on a 
variety of analytical techniques to provide a detailed description of 
the chemical composition of the oils, to more fully understand the 
interrelationship of process oil composition and process operations, 
to aid in plant operation, and to lead to process improvements. The 
approach taken was to obtain analyses of a large number of well- 
defined process oils taken during periods of known operating 
conditions and known process performance. This quarter’s activi- 
ties include: catalyst activity/deactivation; process oils, resid 
conversion and kinetic constants calculations; chemical and petro- 
graphic analysis of feed coals; analysis of reaction products; 
analysis of product streams from oil agglomeration tests; and com- 
parison of recycle, process oils from different coal liquefaction runs. 
18 refs., 8 figs., 75 tabs. 


9048 (DOE/PC/80023-T18) Design a commercial in-situ 
hydrogen measurement instrument for the coal liquefaction 
plant: Final report. Klinzing, G.E.; Chiang, S.H. Pittsburgh Univ., 
PA (USA). Dept. of Chemical and Petroleum Engineering. [1989]. 
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57p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
85PC80023. Order Number DE90004144. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 

It is an important development to be able to measure the hydro- 
gen concentration at process conditions in coal liquefaction plants. 
A commercial hydrogen probe was employed in a coal liquefaction 
plant located in Wilsonville, Alabama. An automatic control and 
measurements system was constructed. This control is necessary 
to assure more reliable data. Furthermore, the hydrogen probe can 
operate without constant attendance in the plant situation. Some 
modifications were introduced to allow the unit to be successfully 
operated. Since the reactor involved considerable amount of hydro- 
gen sulfide, the nickel can react with hydrogen sulfide to yield 
nickel sulfide. The sulfided nickel is brittie and hence failed in plant 
use. A 316 stainless steel probe was used instead of nickel. Based 
on the fact that the reactor has a high hydrogen partial pressure, 
the permeation of hydrogen was designed to operate from the out- 
side to the inside of the probe. This means that the hydrogen 
permeates from the reactor into the probe instead of from the 
probe into the reactor. The reverse operation of this probe proved 
to be successful in measuring the hydrogen partial pressure in the 
plant. 12 refs., 15 figs., 2 tabs. 


9049 (DOE/PC/89904—T4, pp. 11.1-11.4) Beneficiated fine- 
particle coal as a source of energy in small-scale applications. 
Rajan, S. Southern lilinois Univ., Carbondale, IL (USA). Coal Ex- 
traction and Utilization Research Center. Oct 1989. In High-sulfur 
coal research at the SIUC (Southern Illinois University at Carbon- 
dale) Coal Technology Laboratory. Quarterly progress report, July 
1-September 30, 1989. Order Number DE90003310. Available 
from NTIS, PC AMF/07 A01. 

A pulse combustor model which incorporates the unsteady heat 
release rates, exhaust gas recirculation, unsteady heat transfer 
and charging processes, etc. is being developed to evaluate the 
basic mechanisms that influence the low NO, levels and high com- 
bustion intensity values realized from this type of combustor. The 
calculations also seek to clarify the role of operating parameters 
such as combustor frequency, fuel-air ratio, etc. Work is progress- 
ing or developing two models, one based on a residence-time 
distribution concept and the second based on a multicell stirred re- 
actor concept. At the present time, the computer programs are 
being debugged and the stability and accuracy of the calculations 
are being evaluated. 


9050 (DOE/PC/89904-T4, pp. 12.1-12.10) Corona en- 
hanced absorption of SO2/NO,. Dhali, S.K. Southern Illinois 
Univ., Carbondale, IL (USA). Coal Extraction and Utilization Re- 
search Center. Oct 1989. In High-sulfur coal research at the SIUC 
(Souther Illinois University at Carbondale) Coal Technology Labo- 
ratory. Quarterly progress report, July 1-September 30, 1989. 
Order Number DE90003310. Available from NTIS, PC AMF/07 A01. 

This report contains the results of an experimental investigation 
of plasma assisted oxidation of SO2 to SO3. A co-axial dielectric- 
barrier discharge is used to generate atomic oxygen to carry out 
the reaction. The dielectric-barrier discharge, which is an inter- 
rupted discharge, is very efficient in producing atomic oxygen and 
required a simple form of excitation. The authors have observed a 
significant reduction (up to 90%) in the SO, concentration using 
this technique. The results of varying the gas composition, gas 
pressure, and gas flow are also reported. 


9051 (DOE/PC/89904—T4, pp. 4.1-4.4) Microbial removal of 
organic sulfur from coal (bacterial degradation of sulfur con- 
taining heterocyclic compounds). Kiubek, B. Southern illinois 
Univ., Carbondale, IL (USA). Coal Extraction and Utilization Re- 
search Center. Oct 1989. In High-sulfur coal research at the SIUC 
(Southern Illinois University at Carbondale) Coal Technology Labo- 
ratory. Quarterly progress report, July 1—-September 30, 1989. 
Order Number DE90003310. Available from NTIS, PC AMF/07 A01. 

The presence of substantial levels of sulfur in coal is a major 
source of air pollution, and considerable efforts are being made to 
devise a cost-effective way of removing the sulfur. One method is 
to mutate a laboratory species, Escherichia coli, an organism 
which is genetically well-understood and whose pathways for the 
metabolism of sulfur-containing amino acids have been extensively 
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investigated. Such thiophene degraders can be genetically ana- 
lyzed and the genes involved can be cloned in order to amplify 
their products. An alternative approach is the development of natu- 
rally occurring bacteria capable of thiophene desulfurization. 
Characterization of the degradation of model compounds, enhance- 
ment of the desulfurization potential of the isolated strains via 
mutagenesis, and studies with crushed coal will comprise the ap- 
proach used in this study. The screening of soil isolates for the 
potential to desulfurize thiophenic and other sources of organic sul- 
fur will identify the best strains for the microbial removal of organic 
sulfur from coal. Ultimately, the genes responsible for thiophene 
degradation by the isolated strains will be transferred to an E. coli 
strain, creating a single organism capable of degrading a broad 
spectrum of thiophene compounds. 


9052 (DOE/PC/89904—T4, pp. 5.1-5.10) Genetic approach 
to microbial coal desulfurization. Clark, D.P. Southern Illinois 
Univ., Carbondale, IL (USA). Coal Extraction and Utilization Re- 
search Center. Oct 1989. In High-sulfur coal research at the SIUC 
(Southern Illinois University at Carbondale) Coal Technology Labo- 
ratory. Quarterly progress report, July 1-September 30, 1989. 
Order Number DE90003310. Available from NTIS, PC AMF/07 A01. 

Naturally occurring sulfur bacteria such as Thiobacillus and Sul- 
folobus can remove inorganic sulfur from coal. The author hopes to 
contribute to the development of genetically engineered bacteria 
which can remove the organic sulfur effectively. A process which 
used an appropriate mixture of bacteria to remove both types of 
sulfur from coal should be inexpensive and produce harmless 
waste products. They are cloning genes from an Escherichia coli 
mutant with the ability to oxidize thiophene derivatives in order to 
enhance this ability. They are also cloning plasmid-borne genes 
from wild dibenzothiophene degrading strains. By putting together 
the best genes from various organisms they hope to construct an 
efficient desulfurizing bacterium. 


9053 (EPRI-ER-6572) 1989 symposium on biological pro- 
cessing of coal and coalderived substances: Proceedings. 
Electric Power Research Inst., Palo Alto, CA (USA). c Dec 1989. 
437p. Sponsored by Electric Power Research Institute. (CONF- 
890582—: EPRI symposium on biological processing of coal and 
coal-derived substances, Palo Alto, CA (USA), 16-17 May 1989). 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

The EPRI Symposium on Biological Processing of Coal and 
Coal-Derived Substances was hel on May 16-17, 1989, in Palo 
Alto, California. The symposium was held to help foster an 
increased awareness among the research community and utility in- 
dustry of this developing area, to act as a forum for constructive 
review of existing projects and to fuel new ideas in the bioprocess- 
ing area. Topics that were discussed included coal science and 
advanced analytical techniques, microbial beneficiation of coal, 
biosolubilization of coal and product utilization, and bioremediation 
of coal-derived substances. Individual projects are processed sepa- 
rately for the data bases. 


9054 (EUR-11401) Production of ammonia and town gas 
from lignite gasification (feasibility study): Demonstration 
project: Final report, 1987. Commission of the European Com- 
munities, _ Luxembourg (Luxembourg). Directorate General 
Telecommunications, Information Industries and Innovation; Ni- 
trogenous Fertilizers Industry S.A. (AEVAL), Athens (Greece). c 
1988. 17p. Sponsored by Commission of the European Communi- 
ties. Contract LG/628/84. Available from NTIS (US Sales Only), PC 
A03/MF A01; Office for Official Publications of the European Com- 
munities, 2, rue Mercier, L-2985 Luxembourg; Price: ECU 5. 

The purpose of the Feasibility Study performed was to examine 
the technical viability and economic feasibility of a lignite to ammo- 
nia/urea gasification complex with and without SNG production. 
The importance of the project stems from the use of indigenous 
energy resources (lignite) for ammonia production which in turn im- 
plies reduction of EEC dependence on hydrocarbon imports. The 
implications of the project at the national level: it will contribute to- 
wards energy conservation and energy imports replacements; it will 
increase competitiveness of the fertilizer sector; it will contribute to- 
wards positive socioeconomic effects, and it will contribute towards 
technology transfer. 4 figs. 





9055 (EUR-11892) Industrial pilot project in the field of 
liquefaction and gasification of solid fuels: Demonstration 
project: Final report. Commission of the European Communities, 
Luxembourg (Luxembourg). Directorate General Telecommunica- 
tions, Information Industries and Innovation; Krupp-Koppers 
G.m.b.H., Essen (Germany, F.R.). ¢ 1988. 53p. Sponsored by 
Commission of the European Communities. Contract LG 
018/83;Contract LG 270/85. Available from NTIS (US Sales Only), 
PC A04/MF A01; Office for Official Publications of the European 
Communities, 2, rue Mercier, L2985 Luxembourg; Price: ECU 5. 

Krupp Koppers is an engineering contractor which has been 
planning and erecting industrial coal beneficiation plants (coking, 
gasification) world-wide for nearly 90 years. Krupp Koppers’ experi- 
ence in coal gasification is based on the construction of some 500 
low-pressure fixed-bed type water gas generators and on the de- 
velopment, erection and operation of many plants using the 
Koppers-Totzek process. This program has four main objectives: 
(1) Operation of a PRENFLO module for the long-term testing of all 
components over an extended period in order to demonstrate the 
availability necessary for large-scale applications. To this end, a 48 
tld PRENFLO module was built in Fuerstenhausen, Saarland, and 
started operation in 1986. (2) Support of test operation of the 48 t/ 
d PRENFLO piant with simultaneous further development of com- 
ponents and the development of new components to permit 
optimization of economic data. Provision of engineering for an 
industrial-scale PRENFLO module independent of site conditions 
but making particular provision for its integration into a combined- 
cycle power piant. Transfer of the results of the development to a 
first industrial-scale PRENFLO plant. 38 figs., 8 tabs. 


9056 (FRNC-TH-3570) Coal water mixtures: effect on 
coal particles physicochemical properties and milling mode on 
suspensions rheology. Elomrani, M. Institut National Polytech- 
nique, 54 - Nancy (France). 1987. 241p. (In French). Order 
Number DE90738092. Available from NTIS (US Sales Only), PC 
A11/MF A01. 

The coal water mixture (CWM) quality is determined by coal 
physicochemical properties and mode of preparation. High rank 
coals (bituminous and anthracite) give more concentrated suspen- 
sions than low rank coals (high volatile bituminous and lignite). It is 
attributed to coal rank related properties such as oxygen/carbon ra- 
tio (O/C), capacity of water absorption, state of the surface and 
particles shape. After an adequate additives selection and CWM 
rheological classification an optimal particle size distribution was in- 
vestigated for improving suspensions rheological properties, it is 
characterized by 6% in weight under imum and 3% above 200mum 
or a slope of 0.70 to 0.75 in the Rosin-Rammier graphic. Satisfac- 
tory results were obtained by two-stage concentrated puip milling. 
This preparation extrapolated into continuous procedure gives opti- 
mal particle size distribution and concentrated suspensions with the 
majority of coals. The improvement recorded is explained by an in- 
crease of the spread of the particle size distribution with formation 
of colloidal particles, transformation of rough to smooth surfaces 
and particles shape with rounded edges. The pH and viscosity of 
suspensions vary with time and added electrolytes: optimum pH is 
between 9 and 10, addition of multivalent cations to concentrated 
suspensions affects deeply rheology, viscosity depends on cation 
nature and quantity ratio. Taking in account the compatibility of re- 
sults between rheological and electrokinetical measurements. The 
Zeta potential method can be used for selecting ionic additives. 


9057 (NEDO-P-—8806) Survey concerning coal liquefaction 
total system. New Energy Development Organization, Tokyo 
(Japan). Mar 1989. 7ip. (in Japanese). Order Number 
DE90702643. Available from NTIS (US Sales Only), PC A04/MF 
A01. 

Entrusted by NEDO, The Fuel Society of Japan made a literature 
search of the actual situations in several foreign countries concern- 
ing the concepts on optimal adoption of such peripheral techniques 
as coal liquefaction techniques and coal pretreatment, upgrading of 
coal liquids, production of hydrogen for liquefaction, effective uti- 
lization of byproducts and waste treatment, etc The Society also 
conducted the clarification of the idea of the coal total system at 
the time of its commercialization and the study of technical devel- 
opment issues which were extracted during the above clarification. 
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During this process, several prerequisites for economic evaluation 
(pretreatment, liquefaction reaction, solid-liquid separation, hydro- 
genation of solvent, upgrading, evaluation of composition of coal 
liquids, etc.) were extracted with regard to the construction of the 
coal liquefaction total system. In conclusion, it was pointed out that 
not only the liquefaction processes, but also many prerequisites 
and their mutual interrelationship should well be considered when 
the total system of the coal liquefaction process was considered 
and it was stressed that the process which fitted for the actual con- 
dition of Japan should be assembied and a simulation model 
thereof should be firmly established. 117 refs., 31 figs., 16 tabs. 


9058 (NEDO-P-8807) Survey on improvement of coal liq- 
uetaction technique and its economic effect (Il). New Energy 
Development Organization, Tokyo (Japan). Mar 1989. 128p. (in 
Japanese). Order Number DE90702642. Available from NTIS (US 
Sales Only), PC AO7/MF A01. 

This report is the second part of the report of the results of the 
survey on the secondary hydrotreating upgrading process of coal 
liquids and possibility of development of new catalysts for reform- 
ing and upgrading, as well as the survey on the consolidated 
utilization system and the optimal usage, etc. of new fuel oils cen- 
tering around coal liquids. The above survey was conducted by 
The Fuel Society of Japan entrusted by NEDO for the purpose of 
improvement of coal liquefaction technique and improvement of its 
economy. This second part consists of (1) development trends of 
the secondary hydrotreating upgrading process and its catalysts 
and (2) the relative examination study between the combined pro- 
cess of coal liquefaction and decomposition of residual oil and 
co-processing. This report stresses, as conclusion, the importance 
and urgency of the maintenance of continuous efforts to establish 
and improve coal liquefaction process technique and the creation 
of a new process for the preparation against the forthcoming third 
oil crisis as well as the establishment of the basic technique by 
construction and operation large scale pilot plants. 178 refs., 51 
figs., 48 tabs. 


9059 (ORNL/FETEP-21) A final report on the Great Plains 
Gasification Project’s environmental, health, and safety infor- 
mation data system. Noghrei-Nikbakht, P.A.; Roseberry, L.M. Oak 
Ridge National Lab., TN (USA). Dec 1989. 50p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC05-840R21400. Order Num- 
ber DE90004227. Available from NTIS, PC AO4/MF A01 - OSTI; 
GPO Dep. 

This report describes Oak Ridge National Laboratory’s (ORNLs) 
role in providing information to Department of Energy (DOE) on en- 
vironmental data generated at the Great Plains Coal Gasification 
Project (GPCGP) in Beulah, North Dakota. An information system, 
the Fossil Energy (FE) Environmental, Health, and Safety Informa- 
tion System (EHSIS) was developed at ORNL to assist in tracking, 
analyzing, and making readily available significant environmental 
information derived from Great Plains. The Great Plains module 
with its numerous files (e.g., Gasification Bibliography, Gasification 
Tables, and Great Plains Gasification Project — Permits, Standards, 
or Exceedences/incidents) is a major technical area located within 
the information system. Over 1388 Great Plains documents have 
been reviewed, abstracted, and made available on-line in the infor- 
mation system. Also in the information system are 911 tables of 
selected environmental data including monitoring data from the fol- 
lowing six subject areas: (1) air quality; (2) water quality; (3) solid 
wastes; (4) hazardous wastes; (5) industrial hygiene; and (6) sur- 
face mining. 14 refs., 4 figs. 


9060 (ORNL/FMP-89/1, pp. 595-596) Materials and compo- 
nents in fossil energy applications, newsletter. Wright, |.G. 
(Battelle, Columbus OH (USA)). Oak Ridge National Lab., TN 
(USA). Jul 1989. In Advanced Research and Technology Develop- 
ment Fossil Energy Materials Program. Semiannual progress report 
for the period ending March 31, 1989. Order Number 
DE89015665. Available from NTIS, PC A99/MF A01. 

The DOE Newsletter on Materials and Components in Fossil En- 
ergy Applications is intended as a vehicle to provide timely 
dissemination of information concerning developments in, or perfor- 
mance results of, materials and components in conventional or new 
processes for the utilization of coal, or for the conversion of coal to 
other energy forms. In recent years, emphasis has been placed on 
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the direct utilization of coal as a chemical feed stock or as a fuel, 
rather than for providing a substitute for natural gas. Process effi- 
ciency and compliance with present and anticipated environmental 
regulations are two of the most important factors driving develop- 
ments, and strongly influence not only new processes, but also 
existing systems. The role of the newsletter has been to provide a 
guide to developing materials and components technology, and a 
forum for the presentation of the latest results and experiences. 


9061 (ORNL/FMP-89/1, pp. 603-624) Coal conversion and 
utilization plant support services. Keiser, J.R.; Mayotte, J.R. Oak 
Ridge National Lab., TN (USA). Jul 1989. In Advanced Research 
and Technology Development Fossil Energy Materials Program. 
Semiannual progress report for the period ending March 31, 1989. 
Order Number DE89015665. Available from NTIS, PC A99/MF A01. 

Support services are currently being provided to two coal conver- 
sion facilities: The Advanced Coal Liquefaction Research and 
Development facility at Wilsonville, Alabama, and the Morgantown 
Energy Technology Center. During the last six months, activities in- 
volving the Wilsonville facility were failure analyses of pipe sections 
from the transfer line between the V1247 high pressure separator 
and the E1212 reactor vapor cooler and analysis of an elbow and 
attached pipe from a dead leg on the top of reactor R1236. Exami- 
nation result are reported on four sections of Hastelloy C-276 1/2 
inch-schedule 80 pipe that were part of a heat exchanger in the 
Hot Particulate Cleanup Unit at Morgantown Energy Technology 
Center. 11 figs., 2 tabs. 


9062 (PB—-90-100777/XAB) Assessing initial-cost growth 
and subsequent long-term cost improvement in coal-to-SNG 
processes. Final report. Hess, R.W.; Myers, C.W. Rand Coprp., 
Santa Monica, CA (USA). Jun 1989. 1938p. (RAND-N-2783-GRI). 
Available from NTIS, PC AO9/MF A01. 

The overall objective of the study was the development of guid- 
ance that would enable gas-industry R and D managers to make 
more-reliable assessments of the potential for both initial-cost 
growth and subsequent long-run cost improvement in alternative 
coal-gasification technologies. The first phase of the research as- 
sessed the reasonableness of the GRI contingency methodology 
by comparing the results obtained from applying the GRI method 
and the RAND Pioneer Plant Study (PPS) method to an identical 
set of eight coal-to-SNG processes. The second phase of the re- 
search, which addressed the issue of cost improvement, found that 
between process introduction and process maturity, overall cost re- 
ductions of between 30% (for moderately innovative technologies) 
and 60% (for highly innovative technologies) are possible. How- 
ever, these results were highly dependent on a number of key 
assumptions including: similarity of site characteristics for 
successive plants; access to prior plant's experience base; and ap- 
propriate management attitudes. 


9063 (RAND/R-3357-DOE) An analysis of cost improve- 
ment in chemical process technologies. Merrow, E.W. Rand 
Corp., Santa Monica, CA (USA). May 1989. 61p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract ACO1-80PE70271. Order 
Number DE90004221. Available from NTIS, PC A0O4/MF A01 - 
OSTI; GPO Dep. 

Cost improvement — sometimes called the learning curve or 
progress curve — plays a crucial role in the competitiveness of the 
US chemical industry. More rapid cost improvement for a product 
results in expanding market share and larger profits. Expectations 
of rapid cost improvement motivate companies to invest heavily in 
the development and introduction of new chemical products and 
processes, even if production from the first pioneer facility is 
economically marginal. The slope of the learning curve can also in- 
dicate whether government support of new chemical processes 
such as synthetic fuels can be expected to have large social bene- 
fits or to simply represent a net loss to the public treasury. Despite 
the importance of the slope of the learning curve in the chemical 
process industries (CPI), little analytical investigation has been 
made into the factors that accelerate or retard cost improvement. 
This study develops such a model for the CPI. Using information 
from ten in-depth case studies and a database consisting of year- 
by-year market histories of 44 chemical products, including organic 
chemicals, inorganic chemicals, synthetic fibers, and primary met- 
als, the analysis explores the relationships among the rate of 
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learning and characteristics of the technologies, the nature of mar- 
kets, and management approaches. 78 refs., 8 figs., 15 tabs. 


9064 Effect of catalyst acidity on the hydrogen-donor con- 
tent of a hydrotreated coal liquid. McCormick, R.L. (AMAX 
Research and Development Center, Golden, CO (USA)); Haynes, 
H.W. Jr.; Netzel, D.A. /EEE Transactions on Energy Conversion 
(USA), 28(8): 1156-1161 (Aug 1989). 

Nine catalysts were used to hydrotreat a coal-derived distillate in 
a fixed bed reactor. These catalysts were prepared from a variety 
of different support materials and exhibited a wide range of surface 
acid site densities. Liquid produce was collected in each run after 
approximately 200 h on stream and analyzed by 'H and 'SCNMR 
methods for estimating the fraction of donatable hydrogen. The 
results suggest that hydrogen-donor content decreases with in- 
creasing catalyst acidity, probably because the acid sites catalyze 
isomerization and cracking reactions. It is suggested that some 
benefit could be derived in coal liquefaction process by employing 
low acidity catalysts. 


0105 Products and By-Products 
Refer also to citation(s) 9037, 9075, 9145, 11004, 11338 
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Refer also to citation(s) 9039, 9044, 9045, 9052, 9055, 9063, 
9088, 10734 


9065 (DOE/PC/89904—T4, pp. 1.1-1.13) Reactivity of whole 
coals, selected pure maceral fractions, and cleaned coal prod- 
ucts. Crelling, J.C.; Hippo, E.J. Southern Illinois Univ., Carbondale, 
IL (USA). Coal Extraction and Utilization Research Center. Oct 
1989. In High-sulfur coal research at the SIUC (Souther Iilinois 
University at Carbondale) Coal Technology Laboratory. Quarterly 

rogress report, July 1-September 30, 1989. Order Number 
DE90003310. Available from NTIS, PC AMF/07 A01. 

The overall objective of this project is to determine the chemical 
reactivity properties of pure single coal maceral fractions in order 
to predict the behavior of various whole coals of different maceral 
compositions and rank. This is a long-range program beginning its 
third year. The primary objectives of work this year are to: (1) eval- 
uate the reactivity of whole coals and macerals from other seams, 
covering the same broad rank range studied in the first two phases 
of the program; (2) assess tine degree of applicability of predictive 
equations for coals in general; (3) evaluate the combustion charac- 
teristics of cleaned coals; and (4) develop a better understanding of 
maceral and mineral interactions. In this study, Argonne Premium 
Coal Samples have been examined, as well as a number of coals 
obtained from various points throughout the US and the world. 


9066 (DOE/PC/89904—T4, pp. 10.1-10.15) Modification of 
coal surfaces with methyl radicals. Smith, G.V.; Wiltowski, T.; 
Wiltowska, T.; Zhao, K. Southern Illinois Univ., Carbondale, IL 
(USA). Coal Extraction and Utilization Research Center. Oct 1989. 
In High-sulfur coal research at the SIUC (Souther Illinois Univer- 
sity at Carbondale) Coal Technology Laboratory. Quarterly 
progress report, July 1-September 30, 1989. Order Number 
DE90003310. Available from NTIS, PC AMF/07 A01. 

The goal of this project is to develop a new method for modifying 
the surface of coals under mild conditions. This is being investi- 
gated by generating methyl radicals with an electric discharge and 
evaluating their effect on modifying the coal surface and on gener- 
ating products. The current studies have concentrated on the 
effects of preoxidation on the coal surface and the products. 
Whereas preoxidation at 25°C causes yields (BTX, C7-Cyo, naph- 
thalenes) to vary, some increase and some decrease, preoxidation 
at 70°C causes all of the yields to increase save one (C7-Cy9 at 
550°C). Deep weathering (preoxidation for long periods of time at 
low temperatures or for short periods of time at high temperatures) 
exerts a positive effect on release of low molecular weight hydro- 
carbons during mild gasification while mild weathering has a 
relatively mild to negative effect. Oxygen plays two roles, it gener- 
ates methyl radicals in the gas phase and it modifies the coal in 





such a way that methane can liberate low molecular weight 
molecules under relatively mild conditions. 


9067 (DOE/PC/89904—T4, pp. 9.1-9.5) Studies of the ener- 
getics of C-S bond-breaking reactions in radical ions derived 
from coal model compounds. Bausch, M.J. Southern Illinois 
Univ., Carbondale, IL (USA). Coal Extraction and Utilization Re- 
search Center. Oct 1989. In High-sulfur coal research at the SIUC 
(Southern Illinois University at Carbondale) Coal Technology Labo- 
ratory. Quarterly progress report, July 1—September 30, 1989. 
Order Number DE90003310. Available from NTIS, PC AMF/07 A01. 

This project update contains the latest results in the authors ef- 
forts to determine the strengths of C-S bonds in radical anions 
derived from coal model compounds. They have completed the 
syntheses of two isomeric  sulfur-containing coal model 
compounds: 10-phenylthio-9-methylanthracene (1); and 9 
phenyithiomethylanthracene (2). While the cyclic voltammetric (CV) 
electrochemical reduction of 10 phenylthio-9-methylanthracene is 
fully reversible, the CV reduction of 9-phenylthiomethylanthrace is 
irreversible. These observations indicate that the radical anion de- 
rived from 1 is stable under the conditions of this experiment, while 
the radical anion derived from 2 is unstable. They have determined 
bond dissociation energies of 38 and 10 kcal/mol for the C-S 
bonds most likely to cleave in the radical anions derived from 1 
and 2. The irreversible nature of the CV reduction of 9 
phenyithiomethylanthracene (2) is attributed to the very weak (10 
kcal/mol) aliphatic C-S bond found in its corresponding radical an- 
ion. These data quantify truisms that suggest that aliphatic C-S 
bonds are more likely to be cleaved in a coal desulfurization proto- 
col that relies on chemical reduction to initiate bond cleavage 
chemistries leading to coal desulfurization. 


9068 (NMRDI-2-76-5310) Quality assessment of strip- 
pable coals in New Mexico: Year 3, Phase 2, Menefee and 
Crevasse Canyon, and Moreno Hill Formation coals in the San 
Juan Basin of northwestern New Mexico and the Salt Lake 
coal field, west-central New Mexico. Roybal, G.H. (Beaumont 
(Edward C.), Albuquerque, NM (USA)); Campbell, F.W.; Beaumont, 
E.C.; Bellis, D.; Kottlowski, F.E.; Cohen, A.D. New Mexico Bureau 
of Mines and Mineral Resources, Socorro, NM (USA). Nov 1989. 
100p. Order Number DE90004829. Available from NTIS, PC 
AO6/MF A01; OSTI; New Mexico Research and Development Insti- 
tute, Suite M, 457 Washington SE, Albuquerque, NM 87108. 

This Coal Quality Project recognizes a need for a systematic as- 
sessment of coal quality in the state of New Mexico as a means to: 
(1) provide data that will supplement the previous, sometimes mis- 
leading, and sometimes totally erroneous information presently 
available, (2) add to the coal data base for use by industry, and (3) 
aid in the basic understanding of the geologic principles that affect 
the vertical and lateral variations in coal quality. Standard analytic 
procedures have been applied uniformly to carefully collected coal 
core samples. These analyses can be compared and contrasted 
with analyses of samples from earlier investigations. Combustion 
properties and petrographic data of the coal samples are pre- 
sented. 20 refs., 33 figs., 9 tabs. 


9069 (PB—90-110230/XAB) Chemical and microbiological 
factors influencing the leaching of trace metals and trace or- 
ganics from coal. Final report. Tuttle, J.H.; Helz, G.R.; Radway, 
J.C.; Fendinger, N.J.; Means, J.C. Maryland Univ., Solomons, MD 
(USA). Chesapeake Biological Lab. Feb 1989. 395p. (UMCEES— 
87-34A-CBL). Available from NTIS, PC A17/MF AOS. 

This study examined the inorganic chemistry, organic chemistry, 
and microbiology of the leaching of coal in storage. Laboratory 
leaching experiments were conducted to assess the variability 
among leachates from different coal samples, the influence of envi- 
ronmental variables upon the inorganic and organic content of 
leachates, and the effects of chemical and microbiological activities 
on the release of metals and organics from stored coal. Appropri- 
ate inorganic, organic, and microbiological analyses of leachates 
from coal storage at a power-generating facility were conducted to 
validate the laboratory results. The results suggest that the major 
environmental impacts of materials leaching from coal will result 
from the high acidity of the leachates and the presence of toxic 
trace metals such as Al, Be, and Cu. Leachate organic components 
such as polynuclear aromatic hydrocarbons pose less of a threat. 
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9070 The significance of high shear viscosity for the atom- 
ization of coalwater fuel. Kang, S.W. (Massachusetts Inst. of 
Tech., Cambridge, MA (USA). Energy Lab.); Yu, T.U.; Beer, J.M. 
pp. 185 of Proceedings of the fossil fuels combustion symposium. 
1989. Singh, S.N. American Society of Mechanical Engineers, New 
York, NY (1989). (CONF-8901109-—: Fossil fuels combustion sym- 
posium, Houston, TX (USA), 22-25 Jan 1989). 

An experimental study of coal-water fuel (CWF) atomization was 
undertaken to understand the effect of high shear viscosity on 
CWF atomization. The high shear viscosity was measured by using 
a capillary tube viscometer. The mean droplet size of CWF sprays 
was determined at various atomizing air-to-fuel ratios (AFR) by us- 
ing a laser diffraction spray analyzer. Solids-loadings, coal particle 
size distributions, and chemical additives, by which CWF fuel types 
are often characterized, were found to have strong effect on the 
non-Newtonian viscosity of CWF. The viscosity, together with the 
AFR, has a determining influence on the mass mean diameter of 
the CWF spray. A correlation of the mass mean droplet size of the 
spray with rheological properties of the CWF at high shear rates 
and flow parameters of the spray is presented. 


9071 Formation of polycyclic thiophenes from reaction of 
selected polycyclic aromatic hydrocarbons with elemental sul- 
fur and/or pyrite under mild conditions. White, C.M. (Pittsburgh 
Energy Technology Center, PA (USA)); Douglas, L.J.; Schmidt, 
C.E.; Hackett, M. Energy and Fuels (USA), 2(2): 220-223 (Mar- 
Apr 1988). 

The origin of polycyclic thiophenes in coal is unknown.. Such 
compounds may have slowly formed during the coalification pro- 
cess via reaction of polycyclic aromatic hydrocarbons (PAH) with 
elemental sulfur, pyrite, and/or hydrogen sulfide. To test the feasi- 
bility of this hypothesis, sealed-tube reactions of various PAH with 
elemental sulfur and/or pyrite were carried out at 115-118°C. In 
some instances, small amounts of either vanadium pentaoxide, fer- 
ric sulfate, or bentonite clay were included as an additive. After 
approximately 6 months, the contents of the tubes were analyzed 
by low-voltage high-resolution mass spectrometry and by combined 
gas chromatography-mass spectrometry. Many of the reaction 
tubes contained a small amount of polycyclic thisophene. These 
products are formed by insertion of a sulfur bridge into the starting 
PAH, and a similar reaction could have occurred during coalifica- 
tion, leading to polycyclic thiophenes in coal. 
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Refer also to citation(s) 9030, 9041, 9075, 9080, 9081 


9072 (BG/MRS/M-15132) Status of development in NO, 
reduction techniques. Beckenvordersandforth, C.P. 33p. 
Translated from Gas Waerme International; 38: No. 5, 283- 
292(June-July 1989). : ([1989]). 

Research on reduction of nitrogen oxides is discussed. Influenc- 
ing variables, during fossil fuel combustion, which yield nitrogen 
oxides, are described. Flame cooling, premixing, combustion in 
stages and recirculation of flue gases are discussed. 11 refs., 21 
figs. (CBS) 


9073 (CRIE-U-89006) Effect of blast-furnace slag and fly 
ash on the control of alkali aggregate reaction. Nakano, Take- 
hiro; Onuma, Hiroshi; Kanazu, Tsutomu. Central Research Inst. of 
Electric Power Industry, Abiko, Chiba (Japan). Jun 1989. 29p. (in 
Japanese). Order Number DE90734992. Available from NTIS (US 
Sales Only), PC AO3/MF A01. 

In recent years, deterioration of concrete structure due to alkali 
aggregate reaction come into question. In construction work of the 
electric power facilities, preventive measures against the alkali ag- 
gregate reaction such as specifying the quality of the aggregate to 
be used also become a subject of discussion. The study was per- 
formed experimentally through an autoclave accelerative testing to 
investigate the effect of blast-furnace slag and fly-ash on the con- 
trol of the alkali aggregate reaction. As a result of the experiment, 
it is judged that the mixing ratios of blast-furnace slag and fly-ash, 
which meet the tentative specified level of expansion coefficient 
(0.1% or less), are 45% or more and 20% or more, respectively. 
However, the slight difference in the controlled effect is found in 
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any of the brands of the used blast-furnace slags and fly-ashes. As 
mentioned above, the effect that the mixture of blast-furnace slag 
or fly-ash with cement controls the alkali aggregate reaction is con- 
firmed from the experimental results. It is considered that the 
control effect is caused by the reaction with silicate minerals, Poz- 
zolan reaction. 14 refs., 12 figs., 14 tabs. 


9074 (EPRI-GS—6575) Trace elements in coal and coal 
wastes. Akers, D.J. (Kaiser (Raymond) Engineers, Inc., Homer 
City, PA (USA)); Norton, G.A.; Buttermore, W.H.; Markuszewski, R. 
Electric Power Research Inst., Palo Alto, CA (USA); Kaiser (Ray- 
mond) Engineers, inc., Homer City, PA (USA); lowa State Univ. of 
Science and Technology, Ames, IA (USA). lowa State Mining and 
Mineral Resources Research Inst. c Dec 1989. 70p. Sponsored by 
Electric Power Research Institute. Available from Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. 

Trace Elements in Coal and Coal Wastes compiles the signifi- 
cant published literature on the nature and occurrence of trace 
elements in coal, coal cleaning wastes, and coal combustion 
wastes. It also addresses the potential impact of these trace ele- 
ments on waste utilization and disposal, including physical and 
chemical recovery, soil amendment, structural product manufac- 
ture, construction fill, and specialized uses. This review, which is 
based on manual and computerized literature searches of over 
1400 abstracts and several hundred original sources, supplies a 
broad, convenient summary of available information and indicates 
directions for future research. Citations listed at the end of each 
section are supplemented by an expanded bibliography for further 
studies. 171 refs., 7 tabs. 


9075 On-line determination of unburned carbon in air- 
borne fly ash. Brown, R.C. (iowa State Univ. of Science and 
Technology, Ames, IA (USA). Dept. of Mechanical Engineering); 
Dona, A.R. pp. 185 of Proceedings of the fossil fuels combustion 
symposium. 1989. Singh, S.N. American Society of Mechanical En- 
gineers, New York, NY (1989). ‘CONF-8901109-: Fossil fuels 
combustion symposium, Houston, TX (USA), 22-25 Jan 1989). 

Knowledge of the carbon content of fly ash is important for cal- 
culating combustion efficiency in coal-fired boilers. However, 
present methods of measuring carbon content of fly ash are te- 
dious and time consuming. Thus, the authors are investigating 
photoacoustic absorption spectroscopy (PAS) as a method for on- 
line monitoring of carbon in fly ash. They discuss their experiments 
performed on fly ash samples of variable carbon content sus- 
pended in a gas flow. 


0109 Environmental Aspects 


Fiefer also to citation(s) 9080, 9081, 9086, 9087, 9643, 11338, 
116117 


9076 Cost-effective sulfur control strategies for the Great 
Plains gasification project. Doctor, R.D. (Argonne National Lab., 
IL (USA). Energy and Environmental Systems Div.); Wilzbach, K.E. 
Journal of Energy Resources Technology (USA), 111(3): 160-166 
(Sep 1989). 

The Great Plains gasification plant in Beulah, North Dakota, 
uses 14 Lurgi gasifiers to produce 152x10® scf/d (4.1x10° Nm*°/d) 
of pipeline-quality gas from lignite. Since start-up in mid-1984, the 
plant has provided a serious challenge to the reliable operation of 
the Stretford sulfur recovery system. To address this challenge, 
over forty options for mitigating sulfur emissions were evaluated on 
an economic and technical basis, beginning at the emissions 
source (the stack) and working back through the plant. Although 
this study was directed toward providing a timely solution to the 
sulfur dioxide emissions problem, the status and opportunities for a 
number of emerging technologies were brought into focus. This 
evaluation is detailed here by the authors. 


0120 Mining 
Refer aiso to citation(s) 9123 


9077 (PB-90-104258/XAB) Assessment of experimental 
longwall recovery rooms for increasing productivity and expe- 
diting equipment-removal operations. Report of investigations/ 
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1989 (Final). Bauer, E.R.; Listak, J.M.; Berdine, M. Bureau of 
Mines, Pittsburgh, PA (USA). Pittsburgh Research Center. 1989. 
28p. (BUMINES-RI-9428). Available from NTIS, PC A03/MF A01. 

Library of Congress catalog card No. 89-30368. 

The U.S. Bureau of Mines, in cooperation with a southwestern 
Pennsylvania coal mining company, BethEnergy, Inc., Mine No. 60, 
Eighty-Four, PA, recently assessed the feasibility of using predriven 
recovery rooms (open entry recovery) during longwall mining to in- 
crease the productivity of the coal-extraction process. Two recovery 
entries, one 200-ft long and another 600-ft long, were supplemen- 
tally supported with bolts, channels, and wire mesh, and either fly 
ash-cement piers or fiber cribs, then mined into by the longwall 
face. The recovery entries showed little deterioration as the sup- 
ports provided adequate resistance to the front abutment loading. 
Compared with conventional recovery methods, the full-face recov- 
ery room allowed for panel extraction to be completed nearly 17 
days faster and to reduce face-equipment move time by 1 1/2 
days. The potential productivity increase accompanying recovery 
rooms is greater than the cost of supporting a full-face recovery 
room. The full-face recovery room provided over 18 additional pro- 
duction days and the opportunity to mine early 68,400 st of coal 
per year per panel mined. 


9078 (PB—90-104266/XAB) Effects of abandoned multiple- 
seam workings on a longwall in Virginia. Chekan, G.J.; Matetic, 
R.J.; Dwyer, D.L. Bureau of Mines, Pittsburgh, PA (USA). Pitts- 
burgh Research Center. 1989. 23p. (BUMINES-RI-9247). Available 
from NTIS, PC A03/MF A01. 

Library of Congress catalog card No. 89-600037. 

In order to reduce waste and improve resource conservation, 
mine planning, and development, the U.S. Bureau of Mines is in- 
vestigating multiple-seam interactions associated with longwall 
mining. Longwall gate entry and panel stability have been influ- 
enced by previous mining in coalbeds above and below a mine in 
Virginia that operates in the Lower Banner Coalbed. Directly super- 
jacent, approximately 115 ft, the Upper Banner Coalbed has been 
partially worked by room-and-pillar mining. Directly subjacent, ap- 
proximately 730 ft, the Tiller Coalbed has been worked by partial 
room-and-pillar retreat mining. The study mine has experienced 
problems during development of gate entries in areas of overmin- 
ing and undermining. It is anticipated that stress fields associated 
with adjacent mining may further affect gate-entry stability and face 
advancement during the extraction of the longwall panel. To assess 
overmining and undermining effects on ground stability, the Bureau 
gathered geotechnical information at the site. Headgate entries and 
pillars were instrumented and monitored to study loading behavior 
as the longwall face approached and passed potential problem ar- 
eas. Measurements indicate that although increases in average 
pillar pressure were greater than predicted values, previous mining 
in adjacent coalbeds had little effect on headgate stability. 


0130 Transport, Handling, and Storage 
Refer also to citation(s) 9073 


9079 (DOE/PC/90958-T10) Study of dense phase co- 
hesive coal transport in plugs: Quarterly report, 
September-December 1989. Klinzing, G.E.; Aziz, Z.B. Pittsburgh 
Univ., PA (USA). Dept. of Chemical and Petroleum Engineering. 
[1989]. 25p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FG22-86PC90958. Order Number DE90004317. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The experimental and analytical studies of plug flow transfer of 
fine cohesive powders were conducted in a 1 inch (2.54 cm) and a 
2 inch (5.08 cm) horizontal-horizontal, horizontal-45 degree in- 
clined, and horizontal-vertical bends. A pressure drop equation 
utilizing powder mechanics was proposed to predict the pressure 
drop across the plug. The model was found to fit within +20 per- 
cent of the experimental results. The keys to a successful plug flow 
transfer around bend were: (1) to allow a minimum amount of 
transport gas to permeate through the plug by impulsing the trans- 
port gas pressure and consolidating the plug before transfer, (2) to 
maintain the plug length at any point on the transfer line longer 
than the minimum plug length by forming initially a long plug, and 





(3) to have a bend radius bigger than the minimum bend radius. 8 
refs., 10 figs., 5 tabs. 


9080 (EUR-11337) Basic engineering for a demonstration 
plant for [ship’s] discharge/storage/fransport of coarse coal 
slurry: Demonstration project: Final report. Commission of the 
European Communities, Luxembourg (Luxembourg). Directorate 
General Telecommunications, Information Industries and Innova- 
tion; IHC Holland NV, Papendrecht (Netherlands); Tebodin 
Raadgevende Ingenieurs, The Hague (Netherlands). c 1988. 112p. 
Sponsored by Commission of the European Communities. Contract 
CS 007/84. Available from NTIS (US Sales Only), PC AO6/MF A01; 
Office for Official Publications of the European Communities, 2, rue 
Mercier, L-2985 Luxembourg. 

A design study for a new system for unloading coal from ships 
and transporting it to the point of use in slurry form is described. 
The handling of slurried bulk solids is a continuous process with 
the potential for very high unloading capacities combined with low 
infrastructural investments. The system enables ships to be un- 
loaded offshore and eliminates pollution by coal dust. It could be 
suitable for use in locations where conventional infrastructure for 
transshipment does not exist, and where local conditions do not fa- 
vor the movement of dry coal. 


0140 Combustion 
Refer also to citation(s) 9030, 9044, 9045, 9060, 9073, 10362 


9081 (BG/MRS/M-15133) NO, emissions and reduction 
measures in the metals and ceramic industries: Current status 
and advances. Emmerich, M. 26p. Translated from Gas Waerme 
International; 38: No. 5, 298-304(June-July 1989). : ([1989]). 

A wide variety of different thermal process facilities is in opera- 
tion in the nonferrous metals and ceramic industries. Measured 
data on the level of pollutant emissions are not readily available: 
some are given here in relation to the ceramic industry. For various 
industries approximate values derived from trade literature are 
mentioned. The author deals with the conflicting requirements en- 
countered in optimizing industrial thermal processes, energy 
consumption and the reduction of pollutant discharges. An 
overview of current and future developments in burners for indus- 
trial furnaces rounds off the paper. 29 refs., 10 figs., 3 tabs. 


9082 (BG/MRS/M—15135) Natural gas versus other fossil 
fuels. Kremer, H. 32p. Translated from Gas Waerme International; 
38: No. 5, 326-334(June-July 1989). : ([1989]). 

The author presents a comparison of nitrogen oxide emissions 
from such sources as power generating and district heating pliant, 
industrial furnaces, hoseholds and minor consumers. Emphasis is 
placed on the role gaseous fuels play in total pollutant emissions 
and on the limited contributions emanating from fuel gases. In ad- 
dition, emission factors for various fuels and types of fuel burning 
methods are discussed, it is shown that emission factors are alto- 
gether problematical. This applies in particular to those areas 
where, as in the case of power generating plant, emission reduc- 
tion measures have already been implemented on an extensive 
scale. Here the statutory limits, compliance with which is super- 
vised in actual practice, determine the relevant emission factors. 
16 refs., 13 figs., 4 tabs. 


9083 (CONF-880418-2) Simulation of thermal dynamics 
of a vaporizing coal-water droplet in a combustor. Sitarski, 
M.A. Clarkson Univ., Potsdam, NY (USA). [1988]. 10p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract AC21-85MC22073. 
From 13. international conference on coal and slurry technology; 
Denver, CO (USA); 12-15 Apr 1988. Order Number DE90005356. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The fate of the slurry droplet in a combustor of a heat engine de- 
pends strongly on the vaporization dynamics of the slurry liquid 
during the first few milliseconds after injection of the droplet into the 
combustor. To predict the fate of the slurry droplets in combustors 
and to find the most advantageous conditions for secondary atom- 
ization of the droplets, a complex model of the thermal dynamics of 
a vaporizing coal-water droplet in a combustor is being developed. 
This novel two-dimensional transient approach includes such ele- 
ments as: (1) time dependent absorption patterns of the incident 
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radiation inside the slurry droplets during the vaporization, (2) de- 
scription of the coupled mass and energy transfer in the gas phase 
surrounding the droplet based on a solution of the Boltzmann 
equation which takes into account gas-surface accommodation co- 
efficients and Knudsen effects, (3) shrinking droplet dynamics, and 
(4) nonlinear boundary conditions. The transient heat dissipation in- 
side the heterogeneous droplet is simulated by the Monte Carlo 
method. The specific computations have been performed for a 
coal-water droplet of diameter 40 um and composition 50/50 by 
volume preheated to 373 K and suspended in a superheated water 
vapor of temperature 500 K and irradiated by an infrared unpolar- 
ized light beam of wavelength 1.45 um and intensity 3.63 MW/m?. 
The effect of a surfactant on the droplet dynamics is studied by 
changing values of the evaporation coefficient. 8 figs. 


9084 (CRIE-T-87122) Modeling of coal-fired-bollers. Gas 
temperature base model considering the fouling by coal ash. 
Yamada, Tomoo; Eguchi, Masayoshi. Central Research Inst. of 
Electric Power Industry, Komae, Tokyo (Japan). Energy and Envi- 
ronment Lab. Dec 1988. 60p. (in Japanese). Order Number 
DE90702459. Available trom NTIS (US Sales Only), PC A04/MF 
A01. 

The modeling available for the coal-fired-boilers was carried out 
to apply the optimal control for any power coal fired power station. 
The change of fouling on heat transfer surfaces by coal ash which 
is the main factor of the thermal characteristic of coal-fired-boilers, 
could be expressed as the variation of the heat transfer coefficient 
of tubes from gas side to water side. The gas temperature distribu- 
tion in a boiler needed to calculate the heat transfer coefficient was 
estimated from the measurable boiler outlet gas temperature and 
the quantity of absorbed heat in boiler water. The model was used 
to the comparison with data from a practical 500MW coal-fired 
power generation to verify the validity of the modeling. Steam tem- 
peratures of tertiary superheat outlet and tertiary reheater outlet, 
and responding inlet and outlet temperatures of heat exchanger 
were examined when the feed water flow rate and coal flow 
change were step by step increased by about 2.5%. Measured 
steam temperature and the stationary value agreed well but the 
delayed time response constant for this simulation was smaller. 
When the heat capacity delay of gas side was added to the model, 
the dynamic characteristics may agree. 17 refs., 24 figs., 4 tabs. 


9085 (CRIE-W-88009) Development of low load burner 
system for coal-fired boilers (Part 1). Study of stable combus- 
tion condition on the low load combustion. Koyata, Kazuo; 
Makino, Hisao; Kimoto, Masayoshi; Ono, Tetsuo. Central Research 
Inst. of Electric Power Industry, Tokyo (Japan). Dec 1988. 68p. (In 
Japanese). Order Number DE90734937. Available from NTIS (US 
Sales Only), PC AO4/MF A01. 

In this paper the authors examine the minimum load and the 
limit of air-fuel ratio by using a pulverized coal burner of the latest 
type for the purpose of widening the rauge of low load condition in 
the stable state of combustion. The burner load is varied under the 
ordinary condition of combustion which keep constant the velocity 
and O. content of primary air supplied to the burner. Coal is used 
of which fuel ratios are about 1.0, 1.5 and 2.0 and mean particle 
sizes are about 40, 20 and 10 um. The authors define a state of 
combustion as a stable one when its brightness variable ratio rea- 
sonably prescribed is less than one. Under the condition of stable 
combustion it is confirmed that minimum burner load increases in 
proportion to the increase in fuel ratio and decreases in proportion 
to the decrease in particle size. Under the same condition air-fuel 
ratio decreases when high fuel ratio coal is used and the limit of 
air-fuel ratio increases when coal of small particle size is used. 
From the results of measurements the authors draw the conclusion 
that under wide load ocndition a stable state of combustion can be 
realized if the air-fuel ratio and particle size of pulverized coal is 
suitably selected. 19 refs., 57 figs., 11 tabs. 


9086 (DOE/PC/88697-T1) Superclean coal-water slurry 
combustion testing in an ollfired boiler: Quarterly technical 
progress report August 15-November 15, 1989. Miller, B.G.; 
Scaroni, A.W. Pennsylvania State Univ., University Park, PA 
(USA). Combustion Lab. 6 Dec 1989. 16p. Sponsored by U.S. 
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DOE Fossil Energy. DOE Contract FC22-89PC88697. Order Num- 
ber DE90005394. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Penn State has entered into a cooperative agreement with DOE 
to show that SCCWS (a fuel containing coal with less than 3% ash 
and 0.7% sulfur) can effectively be burned in oil-designed industrial 
boilers without adverse impact on boiler rating, maintainability, reli- 
ability, and availability. The project will provide information on the 
design of new systems specifically configured to fire these clean 
coal-based fuels. The project consists of three phases: (1) design, 
permitting, and test planning, (2) construction and startup, and (3) 
operations and disposition. The boiler testing will demonstrate that 
the SCCWS combustion characteristics, heat release rate, slagging 
and fouling factors, erosion and corrosion limits, and fuel transport, 
storage, and handling are similar to those for oil. In addition, the 
proof-of-concept demonstration will generate data to determine 
how the properties of SCCWS and its parent coal affect boiler 
performance. Economic factors associated with retrofitting and op- 
erating boilers will be identified to assess the viability of future 
oil-to-coal retrofits. 2 refs. 


9087 (ESC-WR-89-17) Coal conversion techniques. Koen- 
ders, N.J. Stichting Energieonderzoek Centrum Nederland, Petten 
(Netherlands). Energie Studie Centrum. Nov 1989. 51p. (in Dutch). 
Available from Netherlands Energy Research Foundation ECN, 
P.O. Box 1, 1755 ZGPetten, Netherlands. 

Starting points for the title data bank are investments, building 
interest, real interest, inflation, operation and maintenance ,calorific 
value of coal, emissions and cost calculations with regard to coal 
conversion techniques. Then an overview is given of data from 
electric utilities and industrial energy supply. Detailed data can be 
found in the appendices. The chapter on electric utilities concerns 
power generation from fine coal, the combination of a fine coals 
plant with preconnected gas turbine, the combination of coal gasifi- 
cation with a steam turbine, and PFBC (pressurized fluid bed 
combustion). The chapter on industrial energy supply deals with 
data from cogeneration and data from industrial steam boilers (not 
cogeneration). 20 refs., 12tabs., 10 apps. 


9088 (PB-—90-103805/XAB) Mechanisms of nitrous oxide 
formation in coal flames. Kramlich, J.C.; Cole, J.A.; McCarthy, 
J.M.; Lanier, W.S. Energy and Environmental Research Coprp., 
Irvine, CA (USA). 1989. 12p. Available from NTIS, PC A03/MF A011. 

Pub. in Combustion and Fiame, Vol. 77, No. 3-4, 375-384(Sep 
1989). 

The paper gives results of a study which investigated an un- 
known mechanism by which N2O is formed in coal flames, using 
both detailed kinetic modeling and plug-flow simulator experiments. 
The mechanism has considerable importance in determining the in- 
fluence of common and advanced NOx control strategies on N2O. 
Significant N20 emissions have been observed from coal- and oil- 
burning power plants but not from industrial gas flames, even when 
they are doped with an equivalent amount of fuel nitrogen. Kinetic 
modeling suggests that net N2O is unlikely to form within flame 
zones because of its rapid removal by: N2O + H yields No + OH. 
Also, reduction of NO on coal char, or coal char oxidation, can be 
significant NoO sources only if the rates are many times their pub- 
lished values. However, both kinetic modeling and experiments 
show that, if HCN appears in the gas phase between 1150 and 
1500 K, it will be partially converted to N20. The source of HCN 
may be either direct devolatilization or a char gasification reaction. 
This suggests that the N2O which appears in coal flames may orig- 
inate from the homogeneous reaction of devolatilized char nitrogen 
in the fuel-lean post-flame region. The kinetics indicate that the for- 
mation is principally through the reaction: NCO + NO yields N20 + 
co. 


9089 The eftect of surfactant additives on the evaporative 
behavior of coal-water slurry fuels. Hassel, G.R. (Pennsylvania 
State Univ., University Park, PA (USA). Combustion Lab.); Scaroni, 
A.W.; Maloney, D.J.; Tran, P.X. pp. 185 of Proceedings of the fos- 
sil fuels combustion symposium. 1989. Singh, S.N. American 
Society of Mechanical Engineers, New York, NY (1989). DOE 
Contract FG21-87MC24213. (CONF-8901109-: Fossil fuels com- 
bustion symposium, Houston, TX (USA), 22-25 Jan 1989). 
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Surfactant additives are used to alter the rheological properties 
of coal-water slurry fuels. A method of investigating how these ad- 
ditives alter the combustion of droplets of coal-water slurry fuels is 
presented with some preliminary results. A lignite coal-water slurry 
fuel suitable for heat engine applications was prepared with and 
without additives. Single droplets were suspended electrodynami- 
cally and irradiated on two sides by a well-characterized laser 
pulse. The dynamic response of the droplets was recorded by high 
speed cinematography. The effect of the surfactant additives on 
the evaporative behavior, inciuding explosive boiling, of the 
droplets during rapid heating is discussed. 


0150 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 9086, 9129, 10161, 10165 


0160 Health and Safety 
Refer also to citation(s) 9933 


9090 (MSHA/IR—90003753) Annual report of the Secretary 
of Labor under the Federal Mine Safety and Health Act of 
1977: Fiscal year 1986. Mine Safety and Health Administration, 
Arlington, VA (USA). 1986. 134p. Sponsored by U.S. Department 
of Labor. Order Number DE90003753. Available from NTIS, PC 
A07/MF A01 - OSTI. 

Federal efforts to improve working conditions in the nation’s 
mines began with the creation of the Bureau of Mines in 1910. Pro- 
gressively stronger mine safety laws were passed in every decade 
since the 1940s and this trend culminated in passage of the Fed- 
eral Mine Safety and Health Act of 1977. This law strengthened an 
earlier coal mine safety law and brought metal and nonmetal (non- 
coal) miners under the same general protections. 4 figs., 45 tabs. 


02 PETROLEUM 


Refer also to citation(s) 9030, 9160 


0202 Reserves, Geology, and Exploration 


Refer also to citation(s) 9147 


9091 (DOE/FE-0116-3) Strategic Petroleum Reserve quar- 
terly report. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (USA). Office of Petroleum Reserves. 15 Nov 
1989. 9p. Sponsored by U.S. DOE Fossil Energy. Order Number 
DE90004611. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This November 15, 1989, Quarterly Report describes activities 
related to the site development, oil acquisition, budget and cost of 
the Reserve during the period July 1, 1989, through September 30, 
1989. 3 tabs. 


9092 (PB—90-105768/XAB) Offshore environmental studies 
program: Environmental studies index. Atlantic outer conti- 
nental shelf, second edition. Final report. Minerals Management 
Service, Herndon, VA (USA). Atlantic OCS Region. 1989. 395p. 
(OCS/MMS-89-0070). Available from NTIS, PC A17/MF A01. 

See also PB—87-196432. 

This report is a summary of the environmental studies that have 
been funded and managed for the Department of the Interior by 
the staff of the Minerals Management Service, Atlantic OCS Re- 
gion. Many of these studies are specific to one or more Atlantic 
OCS planning areas, while some are broader in scope with results 
applicable to all OCS areas. All studies, however, are designed to 
help understand the social, economic, and environmental effects of 
potential offshore petroleum-development activities. The period of 
coverage is from the inception of the OCS Environmental Studies 
Program in 1973 to the present. 


9093 (PCCIM-CE-02786-2.vols, pp. 6) Reserve definitions: 
Current and future considerations. Lang, R.V. (Gulf Canada Re- 
sources Ltd. (Canada)). Petroleum Society of CIM (Canada). 1989. 
(CONF-8905249-: 40. annual technical meeting of the Petroleum 





Society of the Canadian Institute of Mining and Metallurgy (CIM), 
Banff (Canada), 28-31 May 1989; CE-02786). In Building on 40 
years of achievement: Volumes 1 and 2. Available from Petroleum 
Society of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, 
CAN T2P OHB8. Prices: $80.00 CAN. 

The reserve definitions and terminology currently used by the 
petroleum industry today have evolved over several decades. 
During the last decade, there have been severa! attempts at stan- 
dardization. In spite of these efforts, there are many different 
reserve definitions and terminologies in use today. Part of the rea- 
son for this situation relates to the use of the resulting reserve 
estimates. This paper is a review of the current situation and some 
of the factors that should be considered in future standardization 
discussions. The review focusses on the reserve categories of 
proved, probable and established. Excerpts from reserve definitions 
used by a number of organizations are provided in an appendix. 3 
refs. 


9094 (PCCIM-—CE-02786-2.vols, pp. 14) Pookproduction 
and well-count forecasts. Purvis, R.A. (Alberta Energy Resources 
Conservation Board, AB (Canada)). Petroleum Society of CIM 
(Canada). 1989. (CONF-8905249-: 40. annual technical meeting 
of the Petroleum Society of the Canadian Institute of Mining and 
Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE-02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OHS. Prices: $80.00 CAN. 

A new method for forecasting the decline curve performance of 
multi-well pools is presented. The inputs to the method are the pool 
decline rate, a statistical distribution of well rates, and the economic 
limit. The forecast outputs are the number of producing wells, pool 
rate, pool cumulative, and the mean and variance of the oil-rate 
distribution. The method is statistically sound and is consistent with 
historical trends in the example pools. The forecast is determined 
numerically and a short section of FORTRAN code is presented to 
facilitate the calculations. The four example pools had harmonic 
decline and the distribution of their oil rates was approximately log- 


normal. The method is general in concept and could be applied to 
other distributions and other types of decline. The method can be 
used to evaluate the sensitivity of ultimate recovery to economic 
limit. It can also be used in econometric forecasts which need pro- 
ducing well counts for cost analysis. 5 refs., 14 figs., 5 tabs. 


9095 (PCCIM—CE-02786-2.vols, pp. 14) Definition of re- 
serves and values and application of risk. Robinson, J.G. 
(Sproule Associates Ltd. (Canada)). Petroleum Society of CIM 
(Canada). 1989. (CONF-8905249-: 40. annual technical meeting 
of the Petroleum Society of the Canadian Institute of Mining and 
Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE-02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OH8. Prices: $80.00 CAN. 

Current methods for estimating reserves and values are re- 
viewed so as to suggest a method of encorporating risk. Problems 
on some current definitions are identified. Risk is redefined in 
terms of technical uncertainty and economic uncertainty. Degrees 
of uncertainty are calculated in three hypothetical cases. A list of 
definitions for reserves published by various agencies involved in 
the oil and gas industries is included. 6 refs. 


9096 (PCCIM—CE-02786-2.vols, pp. 9) Classification and 
nomenclature systems for petroleum reserves. DeSorcy, G. J. 
Petroleum Society of CIM (Canada). 1989. (CONF-8905249-: 40. 
annual technical meeting of the Petroleum Society of the Canadian 
Institute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 
May 1989; CE-02786). In Building on 40 years of achievement: 
Volumes 1 and 2. Available from Petroleum Society of the CIM, 
c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. 
Prices: $80.00 CAN. 

This paper reviews the work of a study group, comprised of rep- 
resentatives of five member countries of the World Petroleum 
Congresses (Canada, the Netherlands, the United Kingdom, the 
United States and Venezuela). This group reviewed the classifica- 
tion and nomenclature systems for oil and gas reserves as used by 
various countries and recommended systems for universal adop- 
tion. The recommended systems are scientifically sound and yet 
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practical and simple. Terminology is as close to current common 
usage as possible in order to minimize the changes necessary to 
bring about wide acceptance. The system recommended by the 
group for petroleum reserves refers to proved reserves, unproved 
reserves (sub-categorized as probable reserves or possible re- 
serves), and undiscovered potential recovery. Further, potential 
recovery is the sum of the proved reserves, the unproved reserves 
and the undiscovered potential recovery. The ultimate potential 
recovery is the sum of the cumulative production and the future po- 
tential recovery. 1 Fig., 1 Tab. 


9097 (PCCIM-—CE-02786-2.vols, pp. 11) Snap-back: A new 
factor in rig safety design. Eid, N.M.A. (King Fahd Univ. (Saudi 
Arabia)). Petroleum Society of CIM (Canada). 1989. (CONF- 
8905249-: 40. annual technical meeting of the Petrolecm Society 
of the Canadian Institute of Mining and Metallurgy (CIM), Banff 
(Canada), 28-31 May 1989; CE-02786). In Building on 40 years of 
achievement: Volumes 1 and 2. Available from Petroleum Society 
of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P 
OH8. Prices: $80.00 CAN. 

Removal of a stuck drill string from the drilling hole can present 
safety problems. All rotary jars have in them a restraining mecha- 
nism which holds the telescopic elements of the tool in a closed 
position until sufficient upward pull is exerted to trip the restraining 
mechanism and allow the telescopic elements to move into their 
attended position. In operation, the strain of the upward pull will 
stretch the drill and when the jar trips, upward surge of the drill 
pipe in returning to its normal length will cause it to strike a severe 
blow. Thus,r 8924e rig design process, in order to maintain an ad- 
equate factor of safety, it may be of great importance to include 
compression and tensile stresses caused by the sudden applica- 
tion of weight, which corresponds to severe blow, and the sudden 
release of the bit from a stalled position and consequent snap-back 
of the drill pipe. The effect of snap-back was studied in the drill 
string compensator design. The results show that snap-back is a 
major fitor in drilling technology, and specifically in offshore dr- 
lling. 5 refs., 5 tabs., 14 figs. 


9098 (PCCIM—CE-02786-2.vols, pp. 18, Paper 89-40- 
78) Thermal decay logging of western Canada carbonaie 
reets. Boyd, D. (Halliburton Logging Services (Canada)). 
Petroleum Society of CIM (Canada). 1989. (CONF-8905249—: 40. 
annual technical meeting of the Petroleum Society of the Canadian 
Institute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 
May 1989; CE-02786). In Building on 40 years of achievement: 
Volumes 1 and 2. Available from Petroleum Society of the CIM, 
c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. 
Prices: $80.00 CAN. 

This paper discusses the use of thermal decay logging methods 
to determine formation fluid saturations. Because of their low 
porosities which generally range from 3 to 14% westem Canadian 
carbonate reefs present difficult logging environments for thermal 
decday tools. To obtain meaningful water saturations, accurate in- 
put of all parameters in the thermal decay saturation equation is 
necessary. Methods to obtain the most accurate input parameters 
include the use of porosity obtained from openhole logs and core 
data and, more recently, from through-casing acoustic logs. Accu- 
racy is also enhanced by utlizing elemental analysis for matrix 
cross section values and by averaging data multiple log runs to im- 
prove the statistical accuracy of the formation cross section valid 
saturations can be obtained even at low porosity situations. Current 
thermal decay logging is commonly performed with the well shut in. 
To evaluate perforated zones, we have found that thermal decay 
logging should be performed while the well is flowing. This elimi- 
nates invasion effects near the borehole and can allow water 
production problems to be analyzed. This analysis is made possi- 
ble by the oxygen activation measurement produced by the thermal 
decay tool. The ability to run the logging tools through tubing al- 
lows them to be used in a variety of situations for determining well 
production problems. 16 refs., 1 tab., 23 figs. 


9099 (PCCIM—CE-02786-2.vols, pp. 16, Paper 89-40- 
77) Vertical resolution enhancement of the phasor induction: 
Applications in western Canada. Rixon, M.D. (Schlumberger of 
Canada (Canada)); Kasperski, B.W.; Morriss, C.E. Petroleum Soci- 
ety of CIM (Canada). 1989. (CONF-8905249-: 40. annual 
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technical meeting of the Petroleum Society of the Canadian Insti- 
tute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 May 
1989; CE-02786). In Building on 40 years of achievement: Vol- 
umes 1 and 2. Available from Petroleum Society of the CIM, c/o 
AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. Prices: 
$80.00 CAN. 

A substantial number of wells in western Canada are drilled into 
thinly bedded reservoirs. Quantitative evaluation of these reservoirs 
is difficult using the standard induction due to poor vertical resolu- 
tion and shoulder bed effect. The phasor induction tool and phasor 
processing reduce the shoulder bed effect but do not address the 
thin bed response. The recent introduction of enhanced resolution 
phasor (ERP) processing has made it possible, under favorable 
conditions, to fully resolve the resistivity of a one metre bed. This 
results in accurate water saturation calculations and reserve esti- 
mates for thinly bedded formations. ERP processing also gives a 
better indication of the diameter of invasion in thin beds. However, 
to effectively utilize the processing, consideration must be given to 
its limitations. For the conditions described (ie. where Roop > R;) the 
processing works well. Severe borehole washouts or rugosity and 
large variations in invasion across a thick zone can adversely af- 
fect the processing. 9 refs., 16 figs. 


9100 (PCCIM—CE-02786-2.vols, pp. 18, Paper 89-40-76) Oll 
base coring for connate water saturation at Utikuma. Hamp, T. 
(Petro-Canada inc. (Canada)); Mayder, A.; Vokey, G.; Shaw, J.; 
Cebuliak, N. Petroleum Society of CIM (Canada). 1989. (CONF- 
8905249-: 40. annual technical meeting of the Petroleum Society 
of the Canadian Institute of Mining and Metallurgy (CIM), Banff 
(Canada), 28-31 May 1989; CE—02786). In Building on 40 years of 
achievement: Volumes 1 and 2. Available from Petroleum Society 
of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P 
OH8. Prices: $80.00 CAN. 

A successful oil base coring operation has resulted in identifica- 
tion of an average connate water saturation (Swc) at Utikuma Lake 
oilfield supporting low Swe from recently completed single well 
tracer (SWT) tests. As oil base coring was intended to validate 
SWT results, careful design of the coring program was required. 
Alteration of Swe by the coring procedure itself was eliminated by 
preserving wettability through appropriate coring fluid selection and 
surface handling of the core. Special attention to the drilling pro- 
gram design eliminated contamination by uphole formation and 
drilling fluids. This paper presents details of the oil base coring pro- 
gram, including drilling program design, equipment and coring fluid 
selection, core handling and core analysis results. The oil base 
core from well 7-33 successfully identified an average 15% Swe, 
supporting earlier data from SWT testing. Log data compares 
favourable with the core. The core is believed to be representative 
of the formation. The impact of reducing Swe from the recognized 
29% to 15% will be a 20% increase in original uil in place estimates 
which will have a significant impact on field development plans. 


9101 (PCCIM-—CE-02786-2.vols, pp. 19, Paper 89-40- 
74) Mass balance method to determine residual oil saturation 
from single well tracer test data. Tang, J. (Esso Resources 
Canada Ltd. (Canada)); Harker, B. Petroleum Society of CIM 
(Canada). 1989. (CONF-8905249—: 40. annual technical meeting 
of the Petroleum Society of the Canadian Institute of Mining and 
Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE-02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OHB8. Prices: $80.00 CAN. 

Single well tracer measurements of residual oil saturation (SOR) 
measurements are unsatisfactory when applied to heterogeneous 
carbonate reservoirs. A new method, the mass balance method, is 
described for fast, direct solution of SOR from the single-well tracer 
test data. This method draws on the theory that as oil saturation in- 
creases, more ester stays in the oil phase where it is unavailable 
for hydrolysis. Therefore, with a knowledge of the hydrolysis rate, 
and with proper loss and production time corrections, SOR can be 
directly calculated from the recovery of the unreacted ester and the 
produced alcohol. This method has been successfully applied to 
five tests conducted in three carbonate reservoirs by Esso re- 
sources Canada Ltd. In all cases, the SOR determined by the 
mass balance method compares favorably with those obtained by 
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simulation, sponge coring and inter-well testing. The field test 
results confirm the validity and superiority of the method over clas- 
sical simulation techniques. Several factors which contribute to the 
onset of auto-catalysis and a procedure for prolonging the first- 
order region so as to improve the accuracy of the hydrolysis rate 
measurement are also discussed in the paper. All field results indi- 
cate that the lab measured hydrolysis rate constant accurately 
reflects the atual rate in the reservoir, and that pressure has no ef- 
fect on the hydrolysis rate for medium temperature and fairly sweet 
reservoirs. 13 refs., 6 tabs., 13 figs. 


9102 (PCCIM-CE-02786-2.vols, pp. 20, Paper 89-40- 
73) Single well tracer testing for in situ connate water 
saturation at Utikuma Lake: Field application. Hamp, T. (Petro- 
Canada Inc. (Canada)); Stokes, D.; Wasylycia, N.; Mayder, A.; 
Odiorne, J. Petroleum Society of CIM (Canada). 1989. (CONF- 
8905249-: 40. annual technical meeting of the Petroleum Society 
of the Canadian Institute of Mining and Metallurgy (CIM), Banff 
(Canada), 28-31 May 1989; CE-02786). In Building on 40 years of 
achievement: Volumes 1 and 2. Available from Petroleum Society 
of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P 
OH8. Prices: $80.00 CAN. 

Six single well tracer (SWT) tests for conatie water saturation 
(Swe) have been conducted in 3 wells at Utikuma Lake Field in Al- 
berta with progressively improving test designs. Four of the tests 
yielded good data, consistently indicating 10-12% Swe. SWT test 
results compare well with both enhanced cased hole logs and oil 
base core results. Operational experience gained from the tests re- 
sulted in identificaition of test designs applicable in new or existing 
wells using formation oil or diesel carrier fluids. Successful tests 
were ensured by judicious use of production logs to verify well suit- 
ability prior to testing. The testing program used ethyl formate as a 
highly sensitive ester tracer for accurate measurementof 5-15% 
Swe. The impact of reducing estimations of Swe from the recog- 
nized 29% increase in original oil in place (OOIP). Inceased OOIP 
will have a significant impact on ultimate recovery and field devel- 
opment plans. Production increases ma result from increases in 
reserves-based ERCB Maximum Rate Limitations for capable 
wells. A reserves submission to the ERCB, incorporating the re- 
duced Swe in a development strategy for Utikuma Lake Field, is in 
preparation. 5 refs., 10 figs., 9 tabs. 


9103 (PCCIM—CE-02786-2.vols, pp. 13, Paper 89-40- 
70) Depth related oil viscosity variation in Canadian heavy oll 
reservoirs. Erno, B.P. (Nova Husky Research Corp., AB 
(Canada)); Chriest, J.R.; Wilson, R.C. Petroleum Society of CIM 
(Canada). 1989. (CONF-8905249-: 40. annual technical meeting 
of the Petroleum Society of the Canadian Institute of Mining and 
Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE-02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OH8. Prices: $80.00 CAN. 

Oil samples taken from preserved cores of the Clearwater B 
heavy oil formation in Alberta from various depths vary in viscosity 
by as much as 10 fold. The data show a consistent trend of in- 
creased viscosity with increased depth. Furthermore oil viscosity 
appears to correlate with structural elevation. Samples from similar 
absolute elevations have similar viscosity. In locations where the 
reservoir is structurally high, the viscosity-depth profile shifts to- 
wards less viscous oil, and, in structural lows, the profile shifts to 
more viscous oil. Distillation curves of selected samples confirm 
that the oil viscosity variations coincide with compositional differ- 
ences. Single sets of samples from three other heavy oil reservoirs 
show similar trends to increased viscosity towards the bottom of 
the reservoir sand. These observations are compared with others 
reported in the literature, and possible causes of these composi- 
tional variations and of their significance to themal recovery 
processes are discussed. 12 refs., 7 figs., 3 tabs. 


9104 (PCCIM-CE-02786-2.vols, pp. 61, Paper 89-40- 
61) Representation of hystersis in capillary pressure for 
reservoir simulation models. Tan, T.B. Petroleum Society of CIM 
(Canada). 1989. (CONF-8905249-: 40. annual technical meeting 
of the Petroleum Society of the Canadian Institute of Mining and 
Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE—02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 





from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OH8. Prices: $80.00 CAN. 

A new formulation to represent capillary pressure hysteresis for 
use in numerical reservoir simulation is described. Unlike previous 
methods, the new method reproduces the experimental bounding 
drainage and imbibiton curves. It also provides for a smooth transi- 
tion between the drainage and imbibition curves at the maximum 
wetting saturation. The revised formulation for capillary pressure 
hysteresis was incorporated into a fully implicity multi-component, 
three-phase, three-dimensional model. Both gas and water capil- 
lary pressure hysteresis are accounted for. Additional storage is 
required for the capillary pressure hysteretic tables and for each 
grid cell, the gas and water hysteretic tables. The interpolation 
equations for the scanning curves are quite easily differentiated 
with respect to saturation. After implementation in a fully implicit 
numerical simulator, radial model coning cases and cartesian water 
drive cases were run. The results show capillary pressure hystere- 
sis has a noticeable influence on water coning behaviour, but has 
a negligible effect on prediction of performance for water drive 
reservoirs. 7 refs., 3 tabs., 6 figs. 


9105 (PCCIM-—CE-02786-2.vols, pp. 60, Paper 89-40- 
58) Reservoir description of a complex heterogenous 
reservoir for numerical simulation study. Islam, M.R. (Nova 
Husky Research Corp., AB (Canada)). Petroleum Society of CIM 
(Canada). 1989. (CONF-8905249-: 40. annual technical meeting 
of the Petroleum Society of the Canadian Institute of Mining and 
Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE-02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OH8. Prices: $80.00 CAN. 

This paper presents a new reservoir description. In order to de- 
velop a numerical reservoir model, fractures, fissures, shale 
breaks, calcite/dolomite cementation, and their vertical frequency 
were considered. Also, the frequency of clean sandstone in a dirty 
sandstone matrix was correlated with reservoir macroscopic prop- 
erties. This new description is the first of its kind and has given an 
excellent history match for the primary recovery phase. The giant 
oil reservoir of Hassi-Messaoud is a part of the triassic basin of the 
Algerian Sahara. The reservoir has been known for highly complex 
heterogeneity with secondary fissures, cementation, and shale 
breaks. Consequently, reservoir description remains incomplete 
and necessitates use of special techniques in order to prepare a 
proper reservoir model for numerical simulation. 5 refs., 15 figs. 


9106 (PCCIM-CE-02786-2.vols, pp. 25, Paper 89-40-60) An 
analytical approach to determining oill/water contact rise at 
Utikuma_ field. Stashin, K. (Petro-Canada Inc. (Canada)). 
Petroleum Society of CIM (Canada). 1989. (CONF-8905249-: 40. 
annual technical meeting of the Petroleum Society of the Canadian 
Institute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 
May 1989; CE-02786). In Building on 40 years of achievement: 
Volumes 1 and 2. Available from Petroleum Society of the CIM, 
c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. 
Prices: $80.00 CAN. 

The Utikuma Lake oil field in Alberta produces oil under primary 
production driven by an active aquifer. Gecicgical complexities pre- 
vent accurate performance analysis. An analytical technique which 
has been used to estimate pool performance in the Utikuma field is 
described. The technique is an easy to apply low cost approach for 
determining the rise of oil/water (O/W) contacts in fields with bot- 
tom of flank water-drive aquifers. The technique used completion 
histories, production and petrophysical data; and geological map- 
ping to provide an initial estimate of historical O/W rise. The O/W 
contacts were then adjusted for production anomalies by comparing 
fluid withdrawals with the rate of contact rise. Future O/W contracts 
based on fluid withdrawals were forecast from decline analysis and 
adjusted to historical sweep efficiencies. A final material balance 
was done to balance the remaining plus the swept oil-in-place vol- 
umes with the mapped oil-in-place. 6 refs., 10 figs., 3 tabs. 


9107 (PCCIM-CE-02786-2.vols, pp. 15, Paper 89-40-56) An 
improved model for estimating three-phase oil-water-gas rela- 
tive permeabilities from two-phase oll-water and oll-gas phase. 
Kokal, S. (Petroleum Recovery Inst. (Canada)); Maini, B. 
Petroleum Society of CIM (Canada). 1989. (CONF-8905249-—: 40. 
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annual technical meeting of the Petroleum Society of the Canadian 
Institute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 
May 1989; CE-02786). In Building on 40 years of achievement: 
Volumes 1 and 2. Available from Petroleum Society of the CIM, 
cio AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. 
Prices: $80.00 CAN. 

Stone’s method | and Il predictions of oil relative permeabilities 
were compared with a new set of experimental data and were 
found to be inadequate. Since K°,ow (relative permeability to oil at 
connate water saturation) was not equal to unity and the Swe (con- 
nate water saturation) in an oil-water system and K°rog (zero gas 
saturation (oil-gas)) is not equal to 1 at zero gas saturation during 
oil-gas flow, a good match of oil relative permeabilities could be 
made at the two-phase boundaries. Data from six other sources 
were selected to test the modified Stone’s method. Considerable 
improvement is shown over the Stone method | and II results. The 
results are excellent at the highest oil isoperms and deviate as the 
residual oil saturation is approached. The minimum residual oil sat- 
uration parameter, Som can be adjusted to obtain a better fit in this 
region. 22 refs., 26 figs., 4 tabs. 


0203 Drilling and Production 
Refer also to citation(s) 9105 


9108 (DOE/BC/14204—4) Cyclic CO> injection for light oll 
recovery: Performance of a cost shared field test in 
Louisiana: Fourth quarterly report, August 22—November 21, 
1989. Bassiouni, Z.A.; Groves, F.R. Jr.; Wolcott, J.M. Louisiana 
State Univ., Baton Rouge, LA (USA). Dept. of Petroleum Engineer- 
ing. [1989]. 7p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract FG22-89BC14204. Order Number DE90004827. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The ultimate objective of this research is to provide a base of 
knowledge on the COz huff ‘n’ puff process for the enhanced re- 
covery of Louisiana crude oil. Project goals include laboratory 
corefloods to investigate several parameters important to the pro- 
cess, and numerical simulation to interpret coreflood results. 
Additional activities include construction and analysis of a field test 
data base to facilitate target reservoir screening, and to identify 
sensitive operational parameters. The information from laboratory 
corefloods and data base evaluations will be used in the design 
and implementation of a Department of Energy sponsored field 
test. 1 ref. 


9109 (NIPER-434) In situ hydrogenation. Stapp, P.R. Na- 
tional Inst. for Petroleum and Energy Research, Bartlesville, OK 
(USA). Dec 1989. 37p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FC22-83FE60149. Order Number DE90000208. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The results of an experimental study to assess the potential of in 
situ hydrogenation as a method for production of heavy oils are 
summarized in this report. This project was designed to determine 
whether improvements in chemical and physical properties of oils 
produced by treatment of heavy oils at conditions proposed for in 
situ hydrogenation result from hydrogen incorporation or are 
primarily a consequence of thermal alteration. An experimental pro- 
gram was conducted in which parallel experiments were carried 
our under both hydrogen and nitrogen at conditions which might be 
expected in a reservoir under in situ hydrogenation conditions. 
Four different heavy oils were used as substrates: Cat Canyon 
crude from Santa Barbara County, California, a heavy tar from 
South Texas (Saner Ranch), and two Alaskan North Slope heavy 
oils. Reactions were carried out over simulated reservoir sands, in 
the presence of either water or brines representative of those in 
the reservoir, at temperatures ranging from 550° F to 750° F. 
Some experiments were also carried out to test the potential of 
catalysis of in situ hydrogenation. 29 refs., 1 fig., 15 tabs. 


9110 (PCCIM—CE-02786-2.vols, pp. 7) A quick method for 
determining the electrical submersible pump ESP workover 
priority. Alkabir, A.A. (Zueitina Oil Company). Petroleum Society of 
CIM (Canada). 1989. (CONF-8905249—: 40. annual technical meet- 
ing of the Petroleum Society of the Canadian Institute of Mining 
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and Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE- 
02786). In Building on 40 years of achievement: Volumes 1 and 2. 
Available from Petroleum Society of the CIM, c/o AMOCO Canada, 
Box 200, Calgary, AB, CAN T2P OH8. Prices: $80.00 CAN. 

A simple approach for determining the electricai submersible 
pump (ESP) workover priority has been developed to maximize 
revenue where more than one ESP has failed at the same time, 
especially as the number of pumping wells envisaged is increased 
throughout the oil fields. This approach may significantly improve 
revenue. The objective of this paper is to develop a simple model 
which will provide the solution to workover priority on several wells. 
A mathematical inequality has been generated for this purpose. 
The mathematical inequality is simple and provides basis for quick 
decision making. Examples for illustrating the procedures and ap- 
plications in determining the workover priority are included. 2 refs., 
7 figs. 


9111 (PCCIM—CE-02786-2.vols, pp. 20, Paper 89-40- 
85) Modelling of drilling rate for Canadian offshore well data. 
Wee, W. (Husky Oil Operations Ltd., AB (Canada)); Kalogerakis, 
N.E. Petroleum Society of CIM (Canada). 1989. (CONF-8905249-: 
40. annual technical meeting of the Petroleum Society of the Cana- 
dian Institute of Mining and Metallurgy (CIM), Banff (Canada), 
28-31 May 1989; CE-02786). In Building on 40 years of achieve- 
ment: Volumes 1 and 2. Available from Petroleum Society of the 
CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. 
Prices: $80.00 CAN. 

The Bourgoyne and Young drilling model was successfully ap- 
plied to data from two Canadian offshore wells to accurately predict 
drilling rate as a function of eight drilling parameters. For the data 
examined, statistical methods showed that the full eight parameter 
mode! was not required to obtain an accurate prediction model; 
however, results from a simple three parameter model were unsat- 
istactory. While the combining of data from common lithologies in 
different wells did not improve the regression results, improve- 
ments were obtained for such datasets through use of an extended 
form of the basic mode! equations which accounted for the effect 
of factors specific to the individual wells. The study showed that 
comprehensive review and screening of the field data is required to 
permit proper evaluation of the regression results. This data 
screening and modelling effort requires continuous monitoring and 
data collection devices during the drilling process. 18 refs., 9 figs., 
12 tabs. 


9112 (PCCIM—CE-02786-2.vols, pp. 9, Paper 89-40-79) Max- 
imizing acid stimulation effectiveness in the Bonnie Glen D-3A 
Pool: A a case study. Hanna, K.R. (Texaco Canada Resources 
Ltd. (Canada)). Petroleum Society of CIM (Canada). 1989. (CONF- 
8905249—: 40. annual technical meeting of the Petroleum Society 
of the Canadian Institute of Mining and Metallurgy (CIM), Banff 
(Canada), 28-31 May 1989; CE-02786). In Building on 40 years of 
achievement: Volumes 1 and 2. Available from Petroleum Society 
of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P 
OH8. Prices: $80.00 CAN. 

Matrix acidizing using hydrochloric acid is the most effective 
means of reservoir stimulation in the Bonnie Glen D-3A Pool. The 
decreasing reservoir pressure, the thinning of the oil zone, and the 
increasing amount of iron contamination from aging production 
tubulars necessitated additive and procedural changes to the Bon- 
nie Glen hydrochloric acid stimultion system. |ron chelating agent 
capable of sequestering up to 10,000 ppm Fe® in live acid was 
added; and the solvent was added to dissolve and help recover 
precipitated pirobitumens from the formation. The most important 
procedural modification was the implementation of stricter quality 
control measures, through well site fluid compatibility tests con- 
ducted prior to each acid treatment. Results were as follows. Wells 
without uphole cement squeezed perforations experienced almost 
double the percentage increase in production compared to wells 
with cement squeezed perforations. The longer the period between 
acid stimulations, the greater the likelihood of production gains. 
Close monitoring of the acid treatments in Bonnie Glen provides a 
method of ensuring that matrix hydrochloric acid stimulation contin- 
ues to result in significantly improved production. 2 refs., 4 figs. 


9113 (PCCIM-CE-02786-2.vols, pp. 13, Paper 89-40- 
83) Mixing system for fracturing sand slurries. Reidenbach, 
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V.G. (Halliburton Services Ltd. (Canada)); Phillippi, M. Petroleum 
Society of CIM (Canada). 1989. (CONF-8905249-: 40. annual 
technical meeting of the Petroleum Society of the Canadian Insti- 
tute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 May 
1989; CE-02786). In Building on 40 years of achievement: Vol- 
umes 1 and 2. Available from Petroleum Society of the CIM, c/o 
AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. Prices: 
$80.00 CAN. 

A new fracturing sand slurry mixing system has been designed. 
High sand concentration slurries using a high viscosity non- 
newtonian gel can be mixed at low or high rates. A full size mining 
system was built and tested with fracturing gel and sand. This sys- 
tem includes automatic agitation control, new baffle and agitator 
design concepts, and new methods for rapid material wetting. The 
new mixing system has been utilized on new stimulation blending 
equipment. A reliable mixing system for fracturing sand slurries has 
been built. Existing information and scaling coupled with proper 
test work was utilized to design the fracturing sand slurry mixing 
system. 6 refs., 10 figs. 


9114 (PCCIM—CE-02786-2.vols, pp. 9, Paper 89-40-82) Co- 
nial water jet cleanout of plugged injector wells. Dickinson, W. 
(Petrophysics Inc. (Canada)); Nordlund, R.; Nelson, V.; 
Smolarchuk, P. Petroleum Society of CIM (Canada). 1989. (CONF- 
8905249-: 40. annual technical meeting of the Petroleum Society 
of the Canadian Institute of Mining and Metallurgy (CIM), Banff 
(Canada), 28-31 May 1989; CE-02786). In Building on 40 years of 
achievement: Volumes 1 and 2. Available from Petroleum Society 
of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P 
OH8. Prices: $80.00 CAN. 

This paper addresses a clean out method for injection wells 
plugged with clay bearing materials in the well bore. Many clays 
are very sensitive to water chemistry. When fresh water is used for 
injection, these clay bearing materials expand and can backflow 
into the well bore upward through any packers to cause very tight 
plugging of the injection tubing. To remove these plugs a conven- 
tional high pressure pump was coupled to a conventional 32 mm 
coil tubing unit to which a special jet drill head was welded. That 
drill head then pushed down the cased well bore to jet it clean. 
The jet drill head used in this work is called a conical jet drill head. 
It is welded to the outlet of the coil tubing string. The drill head cre- 
ates a conical shell of high velocity water particles that sweeps the 
entire casing or well bore without any rotation of the drill head or 
coil tubing string. The result is a rapid cleaning of both cased and 
open hole well completions. The same cleanout technology is ap- 
plicabie to many types of vertical injection and production wells. 10 
rets., 7 figs. 


9115 (PCCIM-—CE-02786-2.vols, pp. 11, Paner 89-40- 
81) Evaluation of foamed cement squeeze treatments for low 
pressure highly permeable reservoirs. Kondratoff, L. (Husky Oil 
Ltd., AB (Canada)); Chmilowski, W. Petroleum Society of CIM 
(Canada). 1989. (CONF-8905249-: 40. annual technical meeting 
of the Petroleum Society of the Canadian Institute of Mining and 
Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE-02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of CIM, c/o AMOCO Canada, Box 200, 
Calgary, MB, CAN T2P OH8. Prices: $80.00 CAN. 

This paper evaluates the use of foam cement versus other con- 
ventional squeeze cementing techniques and also the design 
criteria used for treatment of wells producing from the Keg River 
formation in the Rainbow Lake area of northwestern Alberta. 
Seventy-nine individual well case histories involving one hundred 
and twenty-nine remedial cementing operations were evaluated to 
determine their success. The injection feedrate technique is the 
best indicator of which cement squeeze system to apply for individ- 
ual well conditions. Foam cementing technology has resulted in a 
greater number of successful cement squeezes where the feedrate 
exceeded 0.50 m°/minute at 5-10 MPa injection pressure. Ceramic 
microspheres have been shown to provide good results where the 
injection feedrates were between 0.25 to 0.50 m°/minute at 5-10 
MPa injection pressure. Class G cement has proven adequate 
where the injection feedrates were less than 0.25 m°/minute at 5- 
10 MPa injection pressure. Substantial savings in workover costs 
were realized using this process. 11 refs., 4 figs., 3 tabs. 





9116 (PCCIM-CE-02786-2.vols, pp. 17, Paper 89-40- 
80) Production problems associated with over-stressed 
hydraulic fracture treatments. Scarth, B.R. (Canadian Fracmas- 
ter Ltd. (Canada)); Vozniak, C.R. Petroleum Society of CIM 
(Canada). 1989. (CONF-8905249-: 40. annual technical meeting 
of the Petroleum Society of the Canadian Institute of Mining and 
Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE-02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OH8. Prices: $80.00 CAN. 

Experience has shown that high bottom hole frac pressures can 
result in poor production due to everstressing the fracture. The re- 
sulting fracture ballooning effect limits the length of the fracture and 
produces excessive stress on the fracture face. If sand is packed 
into the overstressed region it will be subject to very high effective 
stress during clean-up and production, which could result in crush- 
ing the proppant. The fracture conductivity with crushed frac sand 
under high closure stress becomes too low to effectively stimulate 
many reservoirs. It is recommended to avoid overstressing the rock 
during fracturing or to use intermediate or high strength proppants. 
Further investigation is required to fully evaluate the geomechanical 
time dependency of overstressed fractures. 24 refs., 15 figs., 1 tab. 


9117 (PCCIM—CE-02786-2.vols, pp. 11, Paper 89-40-63) Nu- 
merical simulation of emulsion flow through porous media. 
islam, M.R. (Nova Husky Research Corp., AB (Canada)); Farouq 
Ali, S.M. Petroleum Society of CIM (Canada). 1989. (CONF- 
8905249-: 40. annual technical meeting of the Petroleum Society 
of the Canadian Institute of Mining and Metallurgy (CIM), Banff 
(Canada), 28-31 May 1989; CE-02786). In Building on 40 years of 
achievement: Volumes 1 and 2. Available from Petroleum Society 
of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P 
OH8. Prices: $80.00 CAN. 

Even though many laboratory studies have been conducted to 
understand the rheology of emulsions and mechanisms of emulsion 
flow through porous media, relatively few efforts have been made 
towards the mathematical simulation of emulsion rheology and 
propagation in a porous medium. Most models have considered 
the case for which emulsion is the only phase present in the sys- 
tem. Mechanisms involved in selectively blocking high-permeability 
channels have not been incorporated. Also, phenomena of emul- 
sion breaking and formation have been poorly defined by existing 
flow models. The formulation developed in the present work ex- 
plains the blocking mechanism of emulsion, incorporates emulsion 
breaking and formation, and relates emulsion stability and perme- 
ability reduction to emulsion throughput and absolute permeability. 
A complete description of both stable emulsion flow and in situ 
generation of emulsions is presented. The model based on filtration 
theory is used in the presence of mobile oil and water in a porous 
medium. A comparison of numerical results with experimental re- 
sults shows excellent agreement for various emulsion slug sizes, 
especially for larger slugs. The effect of stratified core is also in- 
vestigated. The results provided by two different models of in situ 
emulsion generation could not be compared with experimental re- 
sults due to the lack of experimental data. 15 refs., 5 figs., 1 tab. 


9118 (PCCIM—CE-02786-2.vols, pp. 8, Paper 89-40- 
62) Computer assisted operations: A practical approach to 
networking field computers. Hiltz, G.P. (Amoco Canada 
Petroleum Co. Ltd. (Canada)). Petroleum Society of CIM (Canada). 
1989. (CONF-8905249-: 40. annual technical meeting of the 
Petroleum Society of the Canadian Institute of Mining and Metal- 
lurgy (CIM), Banff (Canada), 28-31 May 1989; CE-—02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OHB8. Prices: $80.00 CAN. 

Computer assisted operations (CAO) is a computer network us- 
ing new techniques and available technology to transfer information 
electronically between computing systems located in the field. Field 
computing systems have historically been data capture mecha- 
nisms developed to funnel data to central computing facilities. CAO 
is unique in that the network is designed for multi-directional data 
flow, enhancing computerized decision support to field personnel. 
Field staff are given PCs at their field facilities for local decision 
support and hand-held computers for portable data capture. Each 
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operating area has a central PC called a CAO host. The host pro- 
vides a central repository of area data and local CAO network 
control. The host recognizes each piece of data and knows which 
PCs on the network require a copy. For example, gas charts are 
integrated in a central office, and then passed via the network to 
the PC at the facility where the chart originated. The PC then uses 
the information in its facility modeling programs. A pilot CAO instal- 
lation is now being tested at Amoco’s Pembina Cardium operation. 
The pilot field locations do not have telephone communication. 7 
refs., 2 figs. 


9119 (PCCIM—CE-02786-2.vols, pp. 13, Paper 89-40- 
57) Gas coning correlations tor reets with a diminishing oil 
leg. Bachman, B. (Simtech Consulting Ltd. (Canada)); Meagher, 
K.; Harrington, A.G. Petroleum Society of CIM (Canada). 1989. 
(CONF-8905249-: 40. annual technical meeting of the Petroleum 
Society of the Canadian Institute of Mining and Metallurgy (CIM), 
Banff (Canada), 28-31 May 1989; CE-02786). In Building on 40 
years of achievement: Volumes 1 and 2. Available from Petroleum 
Society of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, 
CAN T2P OHB8. Prices: $80.00 CAN. 

In Alberta there are many carbonate pools with large vertical 
relief having significant gas caps or solvent zones above a dimin- 
ishing oil leg. Productivity forecasting of the oil wells, as gas or 
solvent coning becomes dominant, is of prime concern. This paper 
describes a technique to develop a two parameter coning correia- 
tion from available production data, via a plotting procedure. The 
nature of the correlation lends itself to the development of an inde- 
pendent crossplot which checks the consistency of the correlation 
with observed well performance. In addition, the difficulties often 
associated with gas-oil ratio (GOR) corelation development, i.e. re- 
solving rapid GOR change with minor changes in oil rate, is 
overcome with this new approach. Once developed, the correlation 
can in turn be used with either conventional material balance mod- 
els or coarsely gridded reservoir simulation models to predict future 
performance. Examples from the Westerose D-3 Pool are used to 
illustrate important aspects of the correlation development and pro- 
duction forecasting procedure. 7 refs., 7 figs., 2 tabs 


9120 (PCCIM-CE-02786-2.vols, pp. 14, Paper 89-40- 
55) Sweep efficiency comparisons of horizontal and vertical 
wells. Claridge, E.L. (Univ. of Houston, Houston, TX (USA)); Qiu, 
S. Petroleum Society of CIM (Canada). 1989. (CONF-8905249—: 
40. annual technical meeting of the Petroleum Society of the Cana- 
dian Institute of Mining and Metallurgy (CIM), Banff (Canada), 
28-31 May 1989; CE-02786). In Building on 40 years of achieve- 
ment: Volumes 1 and 2. Available from Petroleum Society of the 
CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. 
Prices: $80.00 CAN. 

In the study reported here, a series of typical reservoir situtions 
with light and heavy oils were used to compare oil and gas recov- 
ery at an economic limit when horizontal well are used instead of 
vertical ones. These situations include: a vertical bottom-water 
drive, a vertical gas cap drive, a tilted fault block edge-water drive, 
a tilted fault block gas cap drive, steam drive followed by water 
drive in a horizontal layered reservoir, and primary recovery by 
solution gas drive in a reservoir model with four sealing faults or al- 
ternatively with four vertical high-conductivity fractures. The models 
are idealized and do not represent any actual reservoirs. Computer 
simulation was used to make the comparisons, so that all condi- 
tions could be kept constant except for the changes which were 
made singly, thus allowing strict comparability. It was found that in 
most cases the differences in ultimate oil recovery for a given pro- 
cess at its economic limit between vertical and horizontal wells 
were small when the economic limit is determined by water cut or 
by gas-oil ratio (GOR), but is significanly better for horizontal wells 
if the economic limit is based on a minimum oil rate, regardiess of 
cut or GOR this is due to the rate advantage of horizontal wells. In 
oil recovery is likely to be realized. However, it is encouraging to 
see that the intuitive expectation of some improved recovery is 
borne out by these comparisons. 11 refs., 2 figs., 9 tabs. 


9121 (PCCIM-CE-02786-2.vols, pp. 10, Paper 89-40-54) Ex- 
perimental evaluation of in-situ combustion in naturally 
consolidated cores. Petit, H.J.M. (inst. Francais du Petrole). 
Petroleum Society of CIM (Canada). 1989. (CONF-8905249-: 40. 
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annual technical meeting of the Petroleum Society of the Canadian 
Institute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 


May 1989; CE-02786). In Building on 40 years of achievement: 


Volumes 1 and 2. Available from Petroleum Society of CIM, c/o 
AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. Prices: 
$80.00 CAN. 

This paper describes the lab work done at the Institut Francais 
du Petrole (I.F.P.) to study the specific features of in-situ combus- 
tion in core materiais under realistic conditions. New equipment 
was designed at |.F.P. for this research. New technologies were 
applied in the building of a physical model, which largely helped 
demonstrate the feasibility and the reproducibility of the combustion 
process in core materials. The tests were performed with sand- 
stone cores having different permeabilities. The effects of pressure 
and air flow rates were studied with heavy-oil saturated cores. Suc- 
cessful results obtained with a 850 mD permeability sandstone 
show that the fuel availability and the air requirement are affected 
very slightly by these parameters. Later combustion tests per- 
formed with initial gas and/or water saturations and cores having 
larger permeabilities demonstrated, under certain conditions, 
steadily moving, self-sustaining combustion processes. A discus- 
sion concerning the relative effects of porosity and packing 
properties (specific surface area, sand grain distribution, cementa- 
tion) on the fuel laydown is presented. 


9122 (PCCIM-CE-02786-2.vols, pp. 6, Paper 89-40- 
53) Practical considerations in developing numerical 
simulators tor thermal recovery. Farougq Ali, S.M. (Univ. of 
Alberta, Calgary, AB (Canada)); Abou-Kassam, J.H. Petroleum So- 
ciety of CIM (Canada). 1989. (CONF-8905249-: 40. annual 
technical meeting of the Petroleum Society of the Canadian Insti- 
tute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 May 
1989; CE-02786). In Building on 40 years of achievement: Vol- 
umes 1 and 2. Available from Petroleum Society of the CIM, c/o 
AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. Prices: 
$80.00 CAN. 

Numerical simulation of steam injection and in situ combustion 

based oil recovery processes is of great importance in project de- 
sign. Development of such numerical simultors is an on-going 
process, with improvements made as the process description be- 
comes more complete, and also as better methods are devised to 
resolve certain numerical difficulties. This paper addresses a num- 
ber of process parameters encountered in steam injection and in 
situ combustion processes. It gives guidelines for developing nu- 
merical simulations. Included are: treatment of wet (two-phase) 
steam injection, phase changes, importance of hysteresis effects, 
alternate treatments of heat loss, elimination at the matrix level, 
potential inversion problems, and improved solutions to the grid ori- 
entation problem. Also discussed are several thermal recovery 
problems for which a clear solution is not yet available. 30 refs., 2 
figs. 
9123 Proceedings of the drilling symposium. 1989. PD-Vol. 
22. Rowley, J.C. (Los Alamos National Lab., NM (USA)). 124p. 
American Society of Mechanical Engineers, New York, NY (1989). 
(CONF-8901104—: Drilling symposium, Houston, TX (USA), 22-25 
Jan 1989). 

This book contains papers presented at the Twelfth Annual 
Energy-Sources Technology Conference and Exhibition. Topics 
covered include: Borehole breakouts and in situ stress; Large di- 
ameter coring in a hostile environment; and Fracture processes 
around highly stressed boreholes. 


9124 Drilling horizontal well while maintaining a constant 
well bore pressure. Rahman, S.S. (King Fahd Univ. of Petroleum 
and Minerals, Dhahran (ZA)). pp. 124 of Proceedings of the drilling 
symposium. 1989. Rowley, J.C. American Society of Mechanical 
Engineers, New York, NY (1989). (CONF-8901104—: Drilling sym- 
posium, Houston, TX (USA), 22-25 Jan 1989). 

Borehole instability has been a severe problem when drilling 
horizontal holes through fractured and tectonically disturbed forma- 
tions. In order to overcome this problem, a horizontal drilling 
technique with a hydraulically supported well bore pressure system 
was developed. Major components of the developed system are: 
drill head with feed carriage, pressure hose and drilling fluid circula- 
tion under pressure. Wireline coring tools of Eastmann Christensen 
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was modified and adopted to the system so that the inner core 
barrel can be pumped down and retrieved while maintaining a con- 
stant wellhead pressure. The developed technique was tested in 
the laboratory as well as in the field and the results are described. 


9125 Fracture processes around highly stressed bore- 
holes. Ewy, R.T. (California Univ., Berkeley, CA (USA). Dept. of 
Mineral Technology); Cook, N.G.W. pp. 124 of Proceedings of the 
drilling symposium. 1989. Rowley, J.C. American Society of Me- 
chanical Engineers, New York, NY (1989). (CONF-8901104—: 
Drilling symposium, Houston, TX (USA), 22-25 Jan 1989). 

The authors investigated the failure process around highly 
stressed holes in thick-walled, hollow cylinders of Berea sandstone 
and Indiana limestone, preserving the fracture geometry as it exists 
under stress. They observed the process of fracture growth from 
the initial stages to the final stage of breakout formation. The fun- 
damental fracture mechanism is the growth of small opening-mode 
splitting cracks oriented parallel to the tangential stress around the 
hole, starting very close to the hole wall and progressing deeper 
into the rock with increased stress. These cracks line up to form 
macroscopic splitting fractures and also form en echelon patterns 
that meet the hole wall. Numerical models presented confirm that 
splitting cracks preferentially grow close to the free surface. 


9126 Failure of cylindrical wellbores under uniform over- 
burden loading. Fahrenthold, E.P. (Texas Univ., Austin, TX (USA). 
Dept. of Mechanical Engineering); Acharya, S. pp. 124 of Proceed- 
ings of the drilling symposium. 1989. Rowley, J.C. American 
Society of Mechanical Engineers, New York, NY (1989). (CONF- 
8901104—: Drilling symposium, Houston, TX (USA), 22-25 Jan 
1989). 

The availability of supercomputer resources for three dimen- 
sional wellbore stability analyses has made it possible to relax 
kinematic assumptions conventionally adopted in the study of this 
problem. When combined with experimental descriptions of rock 
stiffness and strength anisotropy, finite element modeling tech- 
niques enable realistic simulations of practical wellbore stability 
problems to be performed. For the particular case in which rock 
drilling has produced mechanical or chemical damage in the near 
wellbore region, three dimensional numerical analyses demonstrate 
that the accuracy of wellbore stability predictions can be strongly 
dependent upon the validity of boundary conditions used to model 
overburden effects. 


9127 An ultra-deep drilling and coring R and D consor- 
tium. Rowley, J.C. (Tulsa Univ., OK (USA)); Winters, W.J.; Rinaldi, 
R.E. pp. 124 of Proceedings of the drilling symposium. 1989. Row- 
ley, J.C. American Society of Mechanical Engineers, New York, NY 
(1989). (CONF-8901104—: Drilling symposium, Houston, TX (USA), 
22-25 Jan 1989). 

The authors discuss the Ultra-Deep Coring and Drilling Associa- 
tion (UDCDA), a newly formed consortium devoted to the 
development of the technology required to conduct ultra-deep 
(greater than 30,000 ft.) drilling, coring and sampling operations. It 
is composed of technical and scientific personnel from industry, 
universities, and various government agencies. The consortium 
provides a focus for diverse interests to identify and review re- 
search and development needs. 
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9128 (CANWEC-CE-02834-3.3, pp. 25) High-technology oll 
production: A major challenge: Report 3.3.4. . Jacquard, P. 
(Inst. Francais du Petrole (France)). Canadian National Committee, 
World Energy Conference, Ottawa, ON (Canada). 1989. (CONF- 
890901-—: 14. world energy conference, Montreal (Canada), 17-22 
Sep 1989; CE-02834). In Energy for tomorrow. Division 3: Energy 





and the economy: Session 3.3: Determinants of energy prices in 
the short, medium and long term. Available from Canadian Na- 
tional Committee World Energy Conference, Suite 305, 130 Albert 
Street, Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

This paper analyses the impact of a technological policy aimed 
at cost reduction on the production of high-tech oil. Hydrocarbons 
will have to fulfill nearly 55 percent of world energy needs in the 
year 2000, and nearly three-quarters of the oil demand will come 
from sectors where oil is difficult to replace. An examination of the 
present situation shows that production has decreased. The 
present excess of oil supply over demand is in the process of be- 
ing absorbed quickly. Faced with this situation, the oil industry has 
worked out a new strategy for the next decade, based on a tech- 
nology of cost reduction. The implementation of such a policy 
should enable the increase in production costs of conventional oil 
to be limited to a factor of two. In particular the production costs of 
unconventional oil will be stabilized. As the result of new technolo- 
gies, the rise of unconventional oil between 1990 and 2010 could 
result in a fourfold increase of its production. The share of this oil 
in total production by the Western World outside of the Middle East 
could reach 20 to 25% in 2010 as compared to 5% at present. A 
technological policy of cost reduction should bring about a narrow- 
ing of the range of technical costs and the maintaining of additional 
and geographically diversified production of high-tech oil. This 
could form a privileged vector for international cooperation. Data 
for consumption of petroleum, natural gas, and other sources is 
given for 1988, and forecast for 2000. Costs per barrel of various 
methods fo obtaining crude oil in 1988 and 2000 is given. 5 refs., 2 
figs., 8 tabs. 


9129 (CANWEC-CE-02834-3.3, pp. 14) Outlook for world 
oll prices to the year 2000: Report 3.3.3. . Peng Shouyi (China 
National Petroleum Corp. (China)); Tian Dadi. Canadian National 
Committee, World Energy Conference, Ottawa, ON (Canada). 
1989. (CONF-890901—: 14. world energy conference, Montreal 
(Canada), 17-22 Sep 1989; CE-02834). In Energy for tomorrow. 
Division 3: Energy and the economy: Session 3.3: Determinants of 
energy prices in the short, medium and long term. Available from 
Canadian National Committee World Energy Conference, Suite 
305, 130 Albert Street, Ottawa, ON, CAN K1iP 5G4. Prices: 
$125.00 CAN. 

The paper gives a historical perspective on world crude oil prices 
and demand in the 1980s, and predicts the same for the 1990s 
based on qualitative analysis. Oil demand growth will be moderate, 
but less than economic growth. Oil speculation, spot trading, and 
psychological factors will increase oil market instability. The Orga- 
nization of Petroleum Exporting Countries (OPEC) policy will be to 
continue to steadily raise prices by limiting supply. By 1996, OPEC 
will regain its control of the world oil market, and real oil prices are 
expected to increase more rapidly. 


9130 (CANWEC-CE-02835, pp. 24) Fuel oll-coal competi- 
tion in the industrial sector: Report 3.5.5. . Boy de la Tour, X. 
(inst. Francais du Petrole (France)); Etoc, P.; Montel, J.; Moury, 
G.; Turpin, M. Canadian National Committee, World Energy Con- 
ference, Ottawa, ON (Canada). 1989. (CONF-890901—: 14. world 
energy conference, Montreal (Canada), 17-22 Sep 1989; CE- 
02835). In Energy for tomorrow. Division 3: Energy and the 
economy: Session 3.5: The economics of energy decision making: 
Part 2. Available from Canadian National Committee World Energy 
Conference, Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 
5G4. Prices: $125.00 CAN. 

This paper describes the competitive advantages and handicaps 
of two primary sources of energy, coal and oil, and outlines their 
importance in economic growth and industrial development. Unlike 
the case of coal, oil refiners are in a position to convert their ther- 
mal fuels into other products for which market outlets are virtually 
captive. The main elements that a manufacturer considers in the 
investment decision among the alternative sources of energy are 
outlined, such as the technical capabilities of the plant; the degree 
to which availability seems assured over the plant's life; relative 
fuel prices at the plant gate and perception of future price develop- 
ment. It is concluded that in the event that the trend towards fuel 
oil conversion accelerates, coal will lose a thermal competitor. This 
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outcome would be dangerous for both energy producers and en- 
ergy consumers, because a key factor in the determination of fuel 
prices would disappear. Fuel oil's attributes would no longer serve 
to supply heat to remote areas, threatening rural depopulation. A 
significant decrease in world petroleum consumption would be 
incompatible with the world’s present high level of petroleum re- 
serves. 6 figs., 2 tabs. 


9131 (CANWEC-—CE-02835, pp. 23) Effects of oll energy 
price on the transport market: Report 3.5.2. . Rigaud, G. (Soci- 
ete des chemins de fer francais (France)). Canadian National 
Committee, World Energy Conference, Ottawa, ON (Canada). 
1989. (CONF-890901—: 14. world energy conference, Montreal 
(Canada), 17-22 Sep 1989; CE-02835). In Energy for tomorrow. 
Division 3: Energy and the economy: Session 3.5: The economics 
of energy decision making: Part 2. Available from Canadian Na- 
tional Committee World Energy Conference, Suite 305, 130 Albert 
Street, Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

This paper compares road transport, which depends exclusively 
on oil, with rail transport, which is not only energy efficient but also 
uses electrical and other sources of energy. The paper describes 
how consumers transfer from one mode to another, depending on 
the price of oil. It further states that the transfer from road to rail at 
the time of high energy prices resulted in energy savings and 
reduced oil consumption. However, the transport mode competi- 
tiveness constitutes one element of consumers’ choice. The drop in 
oil prices and in the U.S. exchange rates have favored the least 
energy-efficient transport modes, which improved their competitive- 
ness in such a way that the intermodal split was altered without 
any deliberate change in the services provided. The figures for the 
market share losses of each mode of transport, resulting in the 
overall increase of road transport are given. This phenomenon has 
generated an additional oil consumption of more than 200,000 
tonnes for 1986 and 250,000 for 1987, without any change in the 
levels of services provided. It is concluded that a medium-term ap- 
proach must be maintained to achieve a proper balance between 
transport, environment, and energy policies, which could be 
strongly affected by the sharp fluctuations of oil prices and could 
result in disinvestments in the public transport sector. 8 tabs. 


9132 (DOE/EIA-0109(89/09)) Petroleum supply monthly, 
September 1989. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Oil and Gas. 24 Nov 1989. 127p. 
Sponsored by U.S. DOE Management & Administration. Order 
Number DE90004184. Available from NTIS, PC AO7/MF A01 - 
GPO - OSTI; GPO Dep. 

This article compares final petroleum data published in the PSA 
with similar petroleum data obtained from other sources. Data com- 
parisons are presented for 1979 through 1988, for the following 
series: crude oil production, crude oil imports, motor gasoline sup- 
plied, distillate fuel oil supplied, and residual fuel oil supplied. 
Imports of motor gasoline, distillate fuel oil and residual fuel oil are 
compared to other data sources for 1986 through 1988. 


9133 (DOE/EIA-0109(89/10)) Petroleum supply monthly, 
October 1989. USDOE Energy Information Administration, Wash- 
ington, DC (USA). Office of Oil and Gas. 29 Dec 1989. 127p. 
Sponsored by U.S. DOE Management & Administration. Order 
Number DE90005374. Available from NTIS, PC AO7iMF A01 - 
GPO - OSTI; GPO Dep. 

The Petroleum Supply Monthly (PSM) is one of a family of three 
publications produced by the Petroleum Supply Division within the 
Energy Information Administration (EIA) reflecting different levels of 
data timeliness and completeness. Data presented describe the 
supply and disposition of petroleum products in the United States 
and major US geographic regions. The data series describe pro- 
duction, imports and exports, inter-Petroleum Administration for 
Defense (PAD) District movements, and inventories by the primary 
suppliers of petroleum products in the United States (50 States 
and the District of Columbia). The reporting universe includes 
those petroleum sectors in “Primary Supply.” Included are: 
petroleum refiners, motor gasoline blenders, operators of natural 
gas processing plants ad fractionators, inter-PAD transporters, im- 
porters, and major inventory holders of petroleum products and 
crude oil. When aggregated, the data reported by these sectors 
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approximately represent the consumption of petroleum products in 
the United States. 12 figs., 46 tabs. 


9134 (DOE/EIA-0520(89/12)) International petroleum 
statistics report. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Energy Markets and End Use. 27 
Dec 1989. 36p. Sponsored by U.S. DOE Energy Information Ad- 
ministration. Order Number DE90004654. Available from NTIS, PC 
A03/MF A01 - GPO - OSTI; GPO Dep. 

This report presents data on international oil production, con- 
sumption, imports, exports, and stocks. The report has three 
sections. Section 1 contains time series on world oil production, and 
on oil consumption and stocks in the Organization for Economic 
Cooperation and Development (OECD). This section contains an- 
nual data beginning in 1973, and monthly data for the most recent 
two years. Section 2 presents an oil supply/consumption balance 
for the market economies (i.e., non-Communist countries). This 
balance is presented in quarterly intervals for the most recent two 
years. Section 3 presents data on oil imports by OECD countries. 
This section contains annual data beginning in 1982, and quarterly 
data for the most recent two years. 


9135 (IEE-SR-204) Administration, economy and society 
of Saudi Arabia. institute of Energy Economics, Tokyo (Japan). 20 
Mar 1989. 162p. (in Japanese). Order Number DE90702475. Avail- 
able from NTIS (US Sales Only), PC AO8/MF A01. 

To analyze petroleum policies of Saudi Arabia, it is essential to 
understand its administration, economy and society by and large. 
Therefore, general analysis of Saudi Arabia was conducted. Saudi 
Arabia is carrying out various policies to materialize the most pref- 
erential target, the stability of the nation and the society; that is, 
the stable structure of the Saud Family rule. Its petroleum policy is 
aimed at securing income to materialize other policies, and at 
strengthening foreign influences. Importance of other policies, how- 
ever, are ever floating and sometimes they are even contradictory. 
Effects of the policies are not always clear, either. Moreover, as 
Saudi Arabia is not a sole supplier of crude oil, its policies are in- 
fluenced by the world supply-demand relation of petroleum and the 
balance of powers in OPEC. It is, therefore, impossible to judge 
and predict the petroleum policy of Saudi Arabia by a simple policy 
making model. It is necessary to follow at all times the ever- 
changing internal and external conditions. 9 figs., 42 tabs. 


9136 (IEE-SR-211) Investigation on the trends of Euro- 
pean petroleum. institute of Energy Economics, Tokyo (Japan). 10 
Aug 1989. 181p. (in Japanese). Order Number DE90734993. Avail- 
able from NTIS (US Sales Only), PC AO9/MF A01. 

The Institute of Energy Economics, Japan investigated the trends 
of European petroleum entrusted by the Agency of Natural Re- 
sources and Energy of the Ministry of International Trade and 
Industry. In the current unstable international petroleum circum- 
stances, movement for the integration of energy markets is urgent 
in Europe because the markets of EC are going to be integrated in 
1992. First of all, present situation of problems such as general 
problems of energy markets in the EC region, obstacles for the es- 
tablishment of a sole energy market, and latent obstacles in the 
petroleum industry of the region was investigated. Moreover, 
petroleum market and refining industry in the EC region, recent 
trends of industrial structure and prospects for 1995 were investi- 
gated. As for wildly fluctuating petroleum prices, mechanism of 
petroleum price formation was clarified and petroleum prices were 
predicted using models. At the same time, the world trends of 
petroleum consumption were investigated and trends of supply and 
demand of petroleum in Europe in 1989 and 1993 were also inves- 
tigated. 2 figs., 24 tabs. 


0208 Waste Management 
Refer also to citation(s) 10287 


9137 (PCCIM-CE-02786-2.vols, pp. 8) Mechanisms and 
process selection criteria for waste water treatment in 
petroleum production. Islam, M.R. (Nova Husky Research Corp., 
AB (Canada)); Chakma, A. Petroleum Society of CIM (Canada). 
1989. (CONF-8905249-: 40. annual technical meeting of the 
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Petroleum Society of the Canadian Institute of Mining and Metal- 
lurgy (CIM), Banff (Canada), 28-31 May 1989; CE-02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OH8. Prices: $80.00 CAN. 

In petroleum production operations a large amount of waste wa- 
ter needs to be treated before disposal to meet environmental 
regulations. Fundamental mechanisms involved in the treatment of 
produced water are described for important processes including: 
carbon adsorption, polymer flotation, wet oxidation and air strip- 
ping. These processes are compared in terms of their effectiveness 
as well as economics. It is shown that traditional waste water treat- 
ment processes such as granular activated carbon adsorption, 
even though effective in reducing the total organic carbon (TOC) 
level, are more expensive to operate than the newer processes de- 
scribed in this paper. 25 refs. 


0209 Environmental Aspects 


9138 (PB—90-100033/XAB) Description of the mid-Atlantic 
environment. Abernathy, S.A. Minerals Management Service, 
Herndon, VA (USA). Atlantic OCS Region. Jul 1989. 283p. 
(OCS/EIS/EA/MMS-89-0064). Available from NTIS, PC A13/MF 
Ao2. 

See also PB—88-128723. 

In compliance with the procedures and goals established by the 
National Environmental Policy Act, the US Department of the Inte- 
rior, through the Minerals Management Service (MMS), prepares 
Environmental Impact Statements (EIS’s) and other documentation 
for proposed Outer Continental Shelf (OCS) Oil and Gas Lease 
Sales. The potential impacts of OCS oil and gas operations on the 
marine environment have been subject of much research and pub- 
lic debate. The potential adverse affects from drilling and 
production discharges and oil spills on marine ecosystems are im- 
portant environmental issues. The document is a compilation of 
in-house analyses and studies, conducted as part of the EIS pro- 
cess, that analyzes these impacts. 


9139 (PB—90-100041/XAB) Drilling and production dis- 
charges and oil spilis in the marine environment. Abernathy, 
S.A. Minerals Management Service, Herndon, VA (USA). Atlantic 
OCS Region. Mar 1989. 75p. (OCS/EIS/EA/MMS—89-0065). Avail- 
able from NTIS, PC A04/MF A01. 

In compliance with the procedures and goals established by the 
National Environmental Policy Act, the US Department of the 
Interior, through the Minerals Management Service, prepares Envi- 
ronmental impact Statements (EIS’s) and other documentation for 
proposed Outer Continental Shelf (OCS) Oil and Gas Lease Sales. 
The report discusses the major issues and areas of concern for the 
mid-Atlantic environment that are considered in the planning pro- 
cess for oil and gas leasing and operation on the OCS. The issues 
are addressed with respect to the potential environmental conse- 
quences of mid-Atlantic oil and gas exploration, development, and 
production. 


9140 (PB-90-103045/XAB) Biodegradation modeling at 
aviation-fuel spill site. Rifai, H.S.; Bedient, P.B.; Wilson, J.T.; 
Miller, K.M.; Armstrong, J.M. Rice Univ., Houston, TX (USA). Dept. 
of Electrical and Computer Engineering. 1988. 25p. Available from 
NTIS, PC AO3/MF A01. 

Pub. in Jnl. of Environmental Engineering, Vol. 114, No. 5, 1007- 
1029(Oct 1988). 

Biodegradation has recently emerged as a effective process for 
contaminant attenuation in aquifers. In this paper, the authors 
present the development of a two-dimensional model (BIOPLUME 
ll) for contaminant transport influenced by oxygen-limited biodegra- 
dation. The model uses a dual-particle mover concept to simulate 
the transport of contaminants and oxygen in the subsurface. The 
reaction between oxygen and the contaminants is assumed to be 
instantaneous and is simulated using the principle of superposition. 
The authors also present preliminary results from a modeling effort 
using BIOPLUME Il at an aviation gasoline spill where biodegrada- 
tion is known to occur. The model was calibrated to field data 
collected before the installation of an interception pumping system 
at the site. The model was also used to simulate field conditions at 





the site over a two-year period with the pumping system in opera- 
tion. Results indicate that the model predictions match the 
observed data and the observed rate of contaminant mass loss at 
the site reasonably well. 


9141 (PB—90-108135/XAB) Health assessment for Koch 
Refining Company, Rosemount, Minnesota, Region 5. CER- 
CLIS No. MND000686071. Preliminary report. Minnesota Dept. of 
Health, Minneapolis, MN (USA). 27 Jun 1989. 12p. Available from 
NTIS, PC AO3/MF A01. 

The Koch Refining Company (KRC) is listed on the National Pri- 
orities List. The 1200-acre site is located in the Pine Bend 
industrial disizict of the City of Rosemount, in southeastern Min- 
nesota. The site includes the refinery site and adjacent properties 
owned by KRC. The refinery is located about 15 miles south of the 
twin cities of Minneapolis and St. Paul. Water sampled from six pzi- 
vate wells east of the refinery in January and February 1984 found 
low concentrations of volatile organic compounds (VOCs) and 
polynuclear aromatic hydrocarbon compounds (PAHs). Monitoring 
wells installed in 1985-86 have contained much higher levels of 
contaminants. Deep-soil borings in the vicinity of these wells con- 
firm that the soil here is also highly contaminated. In addition, in 
June 1987, a layer of free product was found floating on the water 
in a monitoring well at the eastern edge of the tank farm. A section 
of gasoline pipeline was found to have corroded and was replaced. 
The pipeline is also believed to be a source of ground-water and 
soil contamination. The site is considered to be of potential public 
health concern because of the risk to human health caused by the 
possibility of exposure to hazardous substances via ground water. 
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Refer also to citation(s) 9918, 10824 
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9142 (AD-A-211879/2/XAB) Prediction of middle-distillate 
fuel properties using liquid chromatography-proton nuclear 
magnetic resonance spectroscopy data. Final report, 1987- 
1988. Swann, M. Army Belvoir Research Development and 
Engineering Center, Fort Belvoir, VA (USA). Jun 1989. 60p. 
(BRDEC—2478). Available from NTIS, PC A04/MF A01. 

This research was initiated to support the Army’s capability to 
identify the components of fuels that contribute to low-temperature 
performance of fuels. It was discovered that various physical prop- 
erties of middle-distillate fuels can be predicted. The LC-'HNMR 
technique was developed to predict physical properties based on 
chemical structures present in the fuels. The prediction of proper- 
ties is approached from a ‘group property’ point of view. In the 
group property approach, the structure of the molecule is examined 
for structural features that dictate the physical properties of the 
compounds. In other words, the physical properties of a molecule 
or compound are determined by the number of types of chemical 
groups, i.e., methyl, methylene, methine, etc., present. These LC- 

H NMR predicted property measurements were compared to 
measurements obtained by the ASTM fuel tests. Most measure- 
ments were found to be within experimental error. The research 
has demonstrated that the LC-'H NMR approach for measuring 
various middie-distillate fuel properties can be used as an alterna- 
tive to the ASTM methods of fuel property measurement. 


9143 Measurements of substructural effects in 

sions using falling ball rheometry. Milliken, W.J. (California Univ., 

Davis, CA (USA)); Powell, R.L.; Gottleib, M.; Graham, A.L.; Mondy, 

L.A. 1p. American Institute of Chemical Engineers, New York, NY 

(1988). (CONF-881143—: American Institute of Chemical Engineers 

annual meeting, Washington, DC (USA), 27 Nov - 2 dec 1988). 
Technical Paper 152D. 
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Falling ball rheometry is used to measure the apparent viscosity 
of homogeneous suspensions of rods and spheres when the sus- 
pended particles are large enough so that only hydrodynamic 
forces are present. Falling balls which are much larger than the 
dimensions of the suspended particles measure the average vis- 
cosity of the suspension. The authors report upon the apparent 
viscosity measured using falling balls with diameters that are on 
the order of and smaller than the characteristics dimension of the 
suspended particles. They show that in suspensions of rods, a de- 
crease in the apparent viscosity is found when the test balls have 
diameters less than a critical value. 


0250 Combustion 
Refer also to citation(s) 10156 
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9144 (PB-90-106527/XAB) Gas Research Institute 1990- 
1994 research and development plan and 1990 research and 
development program. Executive summary. Gas Research Inst., 
Chicago, IL (USA). Jun 1989. 22p. (GRI-89/0222.1). Available from 
NTIS, PC A03/MF A01. 

See also PB—88-235494 and PB—90-106535. 

The executive summary provides background information on GRI 
and an overview of the GRI 1990-1994 R&D Plan and the 1990 
R&D Program. GRI’s objectives, the 1989-1994 budget allocation, 
and planned and actual coordinated funding (1988) are summa- 
rized. The 1990 project area contract R&D obligations budgets are 
included in an appendix. 


9145 (PB—90-106535/XAB) Gas Research Institute 1990- 
1994 research and development plan and 1990 research and 
development program. Gas Research Inst., Chicago, IL (USA). 
Apr 1989. 377p. (GRI-89/0222). Available from NTIS, PC A17/MF 
A01. 

See also PB—90-106527. 

The 1990-1994 GRI R&D Plan and 1990 R&D Program 
describes GRI’s policies, principles and guidelines; GRI’s R&D ob- 
jectives and direction; the methodology for project appraisal and 
budget formulation; impacts of national developments; recommen- 
dations from advisory bodies; and implementation of the Federal 
Energy Regulatory Commission (FERC) guidelines. An overview is 
provided of the 1990 R&D budget and program direction. The R&D 
rationale, objectives, goals, accomplishments, strategies and mile- 
stones are described for supply options, end use, gas operations 
and crosscutting research. Appendixes include lists of member 
companies, advisory bodies and professional staff; budget and re- 
search objective summaries; and a glossary of terms. 


0302 Reserves, Geology, and Exploration 
Refer also to citation(s) 9091, 9092, 9094, 9147 
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9146 (PB-90-110057/XAB) Quarterly review of methane 
from coal seams technology. Volume 6, Numbers 3 and 4. 
June 1989. Gas Research Inst., Chicago, IL (USA). 1989. 80p. 
Available from NTIS, PC AOS/MF A01. 

Contents inciude: preliminary evaluation of coalbed methane ge- 
ology and activity in the recluse area; Powder River Basin, 
Wyoming; westem cretaceous coal seams project; hydrologic char- 
acterization of coal seams; hydraulic fracture models for application 
to coal-seam methane drainage; spalling and the development of a 
hydraulic fracturing strategy for coal; enhanced gas production 
through hydraulic fracturing of coal seams; reservoir engineering 
and analysis. 
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9147 (PCCIM—CE-02786-2.vols, pp. 11) Simulation of 
methane gas recovery from a synthetic hydrate core by a de- 
pressurization scheme. Jamaluddin, A.K.M. (Univ. of Calgary, 
Calgary, AB (Canada)); Kalogerakis, N.; Bishnoi, P.R. Petroleum 
Society of CIM (Canada). 1989. (CONF-8905249-: 40. annual 
technical meeting of the Petroleum Society of the Canadian Insti- 
tute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 May 
1989; CE-02786). In Building on 40 years of achievement: Vol- 
umes 1 and 2. Available from Petroleum Society of the CIM, c/o 
AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. Prices: 
$80.00 CAN. 

There is evidence that enormous natural gas reserves exist in 
the form of gas-hydrate deposits in many regions of the world. In 
order to produce natural gas from hydrate reservoirs it is neces- 
sary to decompose the hydrate structure. A mathematical model 
based on the heat and mass transfer phenomena coupled with the 
intrinsic kinetics was developed to predict the rate of decomposi- 
tion of a synthetic methane hydrate core by a depressurization 
scheme. The simulation results show that the rate of decomposi- 
tion of gas hydrate is sensitive to the uncertainties in the 
magnitude of the activation energy values. The rate of decomposi- 
tion is also sensitive to relative permeability values and the outlet 
pressure. The calculations indicate that the rate of decomposition 
is not significantly affected by the variation in porosity and hydrate 
saturation in the porous core. 12 refs., 8 figs., 1 tab. 


9148 Geochemical and geologic controls on the inferred 
occurrence of natural gas hydrate in the Kuparuk 2D-15 well, 
North Slope, Alaska. Collett, T.S.; Kvenvolden, K.A.; Magoon, 
L.B.; Bird, K.J. vp. of Geologic studies in Alaska by the U.S. Geo- 
logical Survey during 1986. Hamilton, T.D.; Galloway, J.P US 
Geological Survey, Denver, CO (1987). 

Gas hydrates are crystalline substances composed of water and 
gas in which the solid-water lattice accommodates the gas 
molecules in a cage-like structure. Significant quantities of naturally 
occurring gas hydrates have been detected in many regions of the 
Arctic, including western Siberia, the Mackenzie Delta of Canada, 
and the North Slope of Alaska; they may represent an unconven- 
tional source of natural gas. However, little is known about the 
physical nature of gas hydrates. Direct evidence for gas hydrates 
on the North Slope comes from a core in the Northwest Eileen 
State 2 well. Indirect evidence is provided by drilling information 
and open-hole geophysical logs, which suggest the presence of 
numerous gas-hydrate layers in the area of the Kuparuk River Oil 
Fieki. The paper discusses an evaluation of geochemical and geo- 
logic data trom the Kuparuk 2D-15 and nearby wells. It indicates 
that gas hydrates occur in the Kuparuk River area, and their stabil- 
ity is controlled primarily by subsurface temperatures and gas 
chemistry. 


0304 Products and By-Products 
Refer also to citation(s) 9469 


9149 Oxidative coupling of methane over perovskite-type 
oxides. France, J.E. (Department of Energy, Morgantown, WV 
(USA)); Shamsi, A.; Ahsan, M.Q. Energy and Fuels (USA), 2(2): 
235-236 (Mar-Apr 1988). (CONF-8704303—: Symposium on the 
surface chemistry of coals, Denver, CO (USA), 5-10 Apr 1987). 

A general consensus is being reached that abundant reserves of 
natural gas exist. Much of this gas, however, is in locations too re- 
mote from market areas to be recovered on a commercial basis by 
present methods. One approach to utilizing this remote gas is to 
convert the natural gas to liquid hydrocarbon fuels. A method that 
has the potential of being part of an economically viable process is 
direct partial oxidation step via oxidative coupling. It involves the 
one-step conversion of methane to ethylene or ethane as illus- 
trated in 2CH, + Op = CHoCHo + 2H2O0 4CH, + On = 2CH3CHg + 
2H20. Various catalysts/promoters that enhance these reactions, 
yet suppress the reactions producing CO and COz, have been re- 
cently reported. We would like to report high activity and selectivity 
for Co hydrocarbon formation using perovskite-type oxide catalysts 
in a flow reactor cofed with methane and oxygen. The perovskite- 
type oxides provide a system of compounds with similar crystal 
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structures such that, with appropriate cation substitution, catalytic 
behavior can be correlated to chemical properties. 


0306 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 9155, 9644, 10053, 10054, 10127 


9150 (PB—90-100256/XAB) Industrial Utilization Subpro- 
gram status report, 1988-1989. Gas Research Inst., Chicago, IL 
(USA). Sep 1989. 192p. (GRI-89/0225). Available from NTIS, PC 
AO9/MF A01. 

See also PB—88-160338. 

The status of individual contracts are described for projects 
within GRI's Industrial Processes subprogram. The goals and ob- 
jectives, strategy, and accomplishments are described for projects 
in advanced heat-transfer systems, industrial combustion, metals 
industrial processes, nonmetals industrial processes, industrial ma- 
terials, and industrial controls. 


9151 (PB-S0-100264/XAB) Power Generation Subprogram 
status report, 1988-1989. Gas Research Inst., Chicago, IL (USA). 
Sep 1989. 156p. (GRI-89/0224). Available from NTIS, PC A08/MF 
A01. 

The status of individual contracts are described for projects 
within GRI's Power Generation Subprogram. The funding rationale, 
goals and objectives, accomplishments, and strategy are described 
for projects in cogeneration and power systems, prime mover and 
component development, and natural gas vehicles research. These 
project areas cut across the residential, commercial, industrial, 
transportation, and electric utility sectors. 


9152 (PB—90-100728/XAB) Space conditioning and appli- 
ance research. Status report, 1988-1989. Gas Research Inst., 
Chicago, IL (USA). Aug 1989. 214p. (GRI-89/0226). Available from 
NTIS, PC A10/MF A01. 

The status of individual contracts are described for projects 
within the GRI Space Conditioning and Appliance Research 
Department. The funding rationale, research effort, goals and ob- 
jectives, accomplishments, and strategy are described for projects 
in residential and commercial heating and cooling systems, resi- 
dential and commercial heat pumps, residential 2nd commercial 
appliances, and building systems research. 


9153 (PCCIM-CE-02786-2.vols, pp. 15, Paper 89-40-64) De- 
velopment and application of a linear programming model to 
maximize cashflow for a gas field. Leeuwen, J. Van (Petro- 
Canada Inc. (Canada)); Chow, R. Petroleum Society of CIM 
(Canada). 1989. (CONF-8905249-: 40. annual technical meeting 
of the Petroleum Society of the Canadian Institute of Mining and 
Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE-02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OH8. Prices: $80.00 CAN. 

A gas field optimization model using linear programming (LP) 
was developed to maximize the cashflow of a multi-pool gas field 
system. The model uses a production module and an economics 
module linked to an optimization routine. The‘two modules set up a 
series of linear equations which are then solved by a commercial 
LP package using the simplex algorithm. The model output is an 
annual production schedule which will maximize cashflow while 
considering the system's characteristics and constraints as well as 
product prices, fixed and variable operating costs, royalties and 
taxes. The model can also be used to investigate the benefits of 
increasing production and processing capacities. Sensitivity analy- 
ses to any changes in the economic and fiscal parameters can be 
investigated. Detailed derivation of the algorithm is provided. Sev- 
eral uses for the model are suggested. 4 refs., 6 figs. 
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9154 (BG/MRS/M-15124) NOx emissions and reduction 
measures in gas-fired heating and air-conditioning — Current 
status and advances. Joos, L. 17p. Translated from Gas Waerme 
International; 38: No. 5, 292-297(Jun/Jul 1989). : ([1989]). 

Three years have passes since the 1st GWI-DVG colloquium 
“Status and possibilities for low NO, combustion of natural gas” on 
the 2nd and 3rd June 1986 in Essen. In this time several advances 
have been made in the reduction of NO, emissions from domestic 
gas appliances. In this paper, an attempt will be made to present 
the results obtained and look forward into the 90’s with regard to 
possible further developments in this area. In addition, several 
technologies for reducing NO, are described, and their areas of 
application and their limits illustrated. 17 refs., 6 figs., 3 tabs. 


0310 Legislation and Regulations 


9155 (EUR-11433) National laws and regulations relating 
to the natural gas industry. Commission of the European Com- 
munities, Luxembourg (Luxembourg). Directorate General 
Telecommunications, Information Industries and Innovation. c 1988. 
81p. Sponsored by Commission of the European Communities. 
Available from NTIS (US Sales Only), PC A05/MF A01; Office for 
Official Publications of the European Communities, 2, rue Mercier, 
L-2985 Luxembourg; Price: ECU 8.75. 

The present document, which exists in three languages (French, 
English and German), represents an update of the work published 
in 1979 on the legal and regulatory provisions in force in the natu- 
ral gas sector in Member States (Document No. XVII/175/79). The 
publication has been compiled from contributions supplied, at the 
request of the Commission, by Member States’ gas experts. It cov- 
ers all Member States except Greece and Portugal where, to date, 
there is no legislation on natural gas. The contribution for each 
Member State covers the current legislative and regulatory situa- 
tion in the following six areas: exploration and production; 
transport; storage; distribution and marketing; imports and exports; 
fiscal measures. These Member States’ contributions are of an ex- 
planatory nature only and do not give rise to any legal rights. 


0320 Transport, Handling, and Storage 
Refer also to citation(s) 9918, 10053 


9156 (DOE/EIA-0167(88)) Gas supplies of interstate natu- 
ral gas pipeline companies, 1988. USDOE Energy Information 
Administration, Washington, DC (USA). Office of Oil and Gas. 11 
Dec 1989. 123p. Sponsored by U.S. DOE Management & Adminis- 
tration. Order Number DE90004329. Available from NTIS, PC 
AO6/MF A01 - GPO - OSTI; GPO Dep. 

This publication provides information on the interstate pipeline 
companies’ supply of natural gas during calendar year 1988, for 
use by the FERC for regulatory purposes. It also provides informa- 
tion to other Government agencies, the natural gas industry, as 
well as policy makers, analysts, and consumers interested in cur- 
rent levels of interstate supplies of natural gas and trends over 
recent years. 5 figs., 18 tabs. 


9157 Magnetometer-based measurements of stray current 
distribution on cathodically protected gas transmission 
pipeline. Murphy, J.C. (Johns Hopkins Univ., Laurel, MD (USA)); 
Srinivasan, R.; Lillard, R.S. pp. 1147 of Review of progress in 
quantitative nondestructive evaluation. Volume 8B. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

We describe a new method of monitoring current distributions on 
a buried pipeline system using magnetic sensing and apply it to a 
significant problem of stray current interference from a metropolitan 
transit system. Some of the benefits of the new method are: it does 
not perturb the pipeline with any extemal signal, but only monitors 
the magnetic field produced by the existing currents on the pipe; 
no contact with the pipe is required; the instrumentation required is 
portable and relatively simple, hence measurements can be made 
at the location and with the spatial resolution required by the sys- 
tem under examination; both on-pipe and transverse current are 
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determined; this provides added information about the electrical 
status of the pipe; and the system has good spatial resolution and 
can locate the source of interfering current to an accuracy of sev- 
eral feet, thus pinpointing the problem for later correction. 


0330 Properties and Composition 
Refer also to citation(s) 9147 


9158 (PB—90-109919/XAB) Analyses of natural gases, 
1988. Information Circular/1989. Hamak, J.E.; Sigler, S. Bureau 
of Mines, Amarillo, TX (USA). Helium Field Operations. 1989. 73p. 
(BUMINES-IC—9225). Available from NTIS, PC A04/MF A01. 

See also report for 1987, PB-89-112304. 

This publication contains analyses and related source data for 
165 natural gas samples from 21 states and 1 foreign country. Of 
the total samples, 155 were collected during calendar year 1988. 
The remainder were collected earlier, but releases granting permis- 
sion to publish were not received until 1988. All samples were 
obtained and analyzed as part of U.S. Bureau of Mines investiga- 
tions of the occurrences of helium in natural gases of countries 
with free market economies. The survey has been conducted since 
1917. The analyses published herein were made by mass spec- 
trometer and chromatograph. 


0340 Combustion 
Refer also to citation(s) 9626, 9636, 10128 


9159 (PB—90-100751/XAB) Investigation of critical C/H/N/O 
reactions in NOx formation and removal in natural gas com- 
bustion. Annual report, July 1988-June 1989. Hanson, R.K.; 
Bowman, C.T. Stanford Univ., CA (USA). High Temperature Gasdy- 
namics Lab. Jul 1989. 39p. Available from NTIS, PC A03/MF A01. 

The kinetics of NOx formation and removal in combustion of nat- 
ural gas are being investigated in a combined experimental and 
analytical effort. The program addresses uncertainties in reaction 
mechanism and kinetic parameters of NO formation and removal 
reactions and the coupling of these reactions with the hydrocarbon- 
combustion reactions. The experimental work is conducted in a 
shock tube and various optical techniques are applied to measure 
the concentration profiles of critical species during reaction. Reac- 
tions investigated include: CH + No -> products, C + Nz -> +N, C 
+ NO -> CN + N and CO +N, and CH + NO -> products. 


9160 (PB—90-106493/XAB) Basic research on natural gas 
combustion phenomene-catalytic combustion. Final report, 
January 15, 1986-January 14, 1989. Quinian, M.A.; Wise, H.; Mc- 
Carty, J.G. SRI International, Menlo Park, CA (USA). Mar 1989. 
125p. Available from NTIS, PC AO6/MF A01. 

See also PB—89-195069. 

This research provided information essential to the design of 
durable high temperature metal oxide catalysts for natural gas 
combustion. The intrinsic methane combustion activity of a series 
of some 30 metal oxide catalyst formulations representing several 
structural classes was determined by temperature-programmed re- 
actions and stationary-state order of reaction experiments. 
Although catalyst performance was influenced by sintering at ele- 
vated temperatures, the methane combustion activity of oxides 
containing transition metals was found to correlate inversely with 
thermochemical stability when normalized for surface area. 
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Refer also to citation(s) 9030 


9161 (ACHOOSD-89-05199) Advisory Committee on 
Heavy Oil and Oil Sands Development annual report, 1988. Ad- 
visory Committee on Heavy Oil and Oil Sands Development, 
Edmonton, AB (Canada). [1990]. 14p. (MICROLOG—89-05199). 
Available from PC Alberta Energy and Natural Resources, Informa- 
tion Centre, 9920-108 St., Edmonton, Alta., CAN T5K 2M4; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC N/C; MF $10 CAN. 
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The Advisory Committee on Heavy Oil and Oil Sands Develop- 
ment was established by the Alberta Department of Energy and 
Natural Resources Amendment Act, 1983. The Committee was 
formed in recognition of the impact on communities by intense and 
accelerated growth from heavy oil and oil sands development. It 
monitors such growth and anticipates problems. The Committee 
advises the Government of Alberta on the need for, and scheduling 
of, implementation of government programs that provide public ser- 
vices and facilities in areas of the province affected by the 
development of heavy oil or oil sands resources. It provides a con- 
tinuing liaison between the Government of Alberta and the 
communities that are or may be affected by the anticipated devel- 
opment of heavy oil or oil] sands resources in their vicinity. The 
committee hears and reviews the concerns of residents regarding 
the possible effects of development on their communities and 
brings these concerns to the attention of the government. In 
general, the committee encourages and facilitates continuing com- 
munications among the organizations engaged in developing the 
heavy oil and oil sands resources, the residents of Alberta commu- 
nities directly affected by that development, and the various 
provincial government departments and agencies concerned with 
the regulation of that development. This report outlines Alberta 
heavy oil/oil sands development activities over the past year and 
summarizes activities of the committee in the areas described 
above. In oil sands in 1988, there were 11 approved commercial 
schemes and 31 experimental projects; in heavy oil, there were 11 
active thermal schemes and 11 schemes utilizing various chemical 
displacement methods. 9 figs. 


0402 Reserves, Geology, and Exploration 
Refer also to citation(s) 9092, 9094 


9162 (PCCIM—CE-02786-2.vols, pp. 16, Paper 89-40- 
72) Identification of mobile water in bitumen reservoirs using 
the nuclear magnetic log. Logan, D. (Schiumberger of Canada 
(Canada)); Kovacs, J.; Morriss, C. Petroleum Society of CIM 
(Canada). 1989. (CONF-8905249-: 40. annual technical meeting 
of the Petroleum Society of the Canadian Institute of Mining and 
Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE-02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OH8. Prices: $80.00 CAN. 

For thermal recovery processes to be successful, it is important 
that intervals that contain mobile fluids(either gas or water) be 
readily identified. Mobile fluid intervals, if present, have a major im- 
pact on the thermodynamics and the resulting operating efficiency 
of the stimulation process. The identification of mobile water is 
usually attempted by interpretation of resistivity logs. However re- 
sistivity devices respond to both mobile and immobile water. The 
nuclear magnetism Log (NML) provides a measurement of the free 
fluid index (FFI) of the formation. FFI represents those fluids that 
are free to move within the pore space of the rock. In a shaly 
sandstone reservoir containing only bitumen and water, the FFI 
measurement does not include the volume of bitumen, clay bound 
and capillary bound water. While FFI is not equivalent to mobile 
water i.e. producable water mobile water zones are characterized 
by FFI readings greater than 5 to 6 porosity units. The NML is dis- 
cussed in this paper and the FFI is used to define a petrophysical 
model. This model will then be implemented in the interpretation of 
well log data on five wells. 9 refs., 15 figs. 


9163 (PCCIM-CE-02786-2.vols, pp. 16, Paper 89-40-67) A 
new constitutive stress strain model for describing the geome- 
chanical behavior of oll sands. Vaziri, H. (Technical Univ. of 
Nova Scotia, NS (Canada)). Petroleum Society of CIM (Canada). 
1989. (CONF-8905249-: 40. annual technical meeting of the 
Petroleum Society of the Canadian Institute of Mining and Metal- 
lurgy (CIM), Banff (Canada), 28-31 May 1989). In Building on 40 
years of achievement: Volumes 1 and 2. Available from Petroleum 
Society of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, 
CAN T2P OH8. Prices: $80.00 CAN. 

To characterize the geomechanical behaviour of oil sand forma- 
tions under the boundary conditions generally encountered in 
practice, a new stress-strain constitutive model is developed. The 
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mathematical concept used in developing this model is based on 
three well-estalished theories: the hyperbolic nonlinear elastic 
behaviour prior to yielding, critical-state elasto-plastic behaviour fol- 
lowing yielding, and Mohr-Coulomb criterion at failure. This model 
provides a logical unification of these three theories and thus obvi- 
ates the need for making simplifying assumptions about the oil sand 
behaviour in analysing field problems. One of the attractive features 
of this model for practical applications is that it can be numerically 
described by using the geomechanical parameters that can be nor- 
mally obtained from routine laboratory tests. 12 refs., 11 figs. 


0403 Drilling, Fracturing, and Mining 
Refer also to citation(s) 9109, 9112, 9117 


9164 (PCCIM-CE-02786-2.vols, pp. 11, Paper 89-40- 
84) Large scale laboratory fracturing test in oil sands. Kosar, 
K.M. (Golder Associates); Been, K. Petroleum Society of CIM 
(Canada). 1989. (CONF-8905249-: 40. annual technical meeting 
of the Petroleum Society of the Canadian Institute of Mining and 
Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE-02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OH8. Prices: $80.00 CAN. 

Economical development of the vast oil sands reserves of Al- 
berta is contingent upon the ability of operators to design efficient 
hydraulic fracturing strategies. The prediction of fracture growth in 
unconsolidated reservoirs, however, is difficult as conventional 
mathematical models fail to incorporate the important behavioural 
characteristics of uncemented clastic sediments. In order to better 
understand the hydraulic fracturing phenomenon in uncemented 
sands, a large scale laboratory simulation has been carried out. 
The experiment demonstrates the potential application of large 
scale laboratory tests in examining the physical mechanism of hy- 
draulic fracturing. Unlike field tests which are subject to several 
unknown factors, laboratory data may be used directly to enhance 
the mathematical models for fracture analysis. 3 refs., 8 figs., 
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Refer also to citation(s) 9062, 9117, 9120, 9121, 9161, 9180, 
10004 


9165 (DOE/LC/11086-2778) The development of the KEN- 
TORT Il process for eastern US oil shale: Progress report for 
the period of January 1, 1989-March 31, 1989. Carter, S.D.; 
Taulbee, D.N.; Robi, T.L.; Rubel, A.M. Kentucky Univ., Lexington, 
KY (USA). Center for Applied Energy Research. Jul 1989. 16p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FC21- 
86LC11086. (CAER-89-5). Order Number DE90004523. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report summarizes the progress made on the development 
of the KENTORT Il process during the period of January 1, 1989 
through March 31, 1989. The purpose of this program is to develop 
on a small scale a process to improve efficiency, process 
economics, and resolve environmental problems involved in the uti- 
lization of eastern US oil shale as an energy source and chemical 
feedstock. The process includes fluidized bed sections of pyrolysis, 
gasification, and combustion with combined solid/gas heat transfer 
among the stages. A test matrix evaluating the use of gasified 
shale as the heat carrier to the pyrolysis zone was continued in the 
5-lb/hr, integrated reactor system. The main objective of this part of 
the study was to determine the effects on oil yield when the solid 
recycle ration and temperature were varied for a given pyrolyzer 
heat load. The runs utilizing the highest solid temperatures and the 
lowest solid recycle rates produced slightly lower oil yields. Appar- 
ently the temperature effect was great enough to override the 
reduced concentration of hot particles in the bed. Findings from a 
preliminary coking model showed a similar relationship for the con- 
ditions studied. The gasification section was not affected by the 
recirculation of solids as carbon gasification and sulfur removal 
were similar to non-recycle runs. 10 refs., 6 figs., 2 tabs. 


9166 (PCCIM-CE-02786-2.vols, pp. 14, Paper 89-40-66) A 
constitutive model for the effective stress-strain behavior of 





oll sands. Wan, R. (Univ. of Alberta, Edmonton, AB (Canada)); 
Chan, D.H.; Kosar, K.M. Petroleum Society of CIM (Canada). 
1989. (CONF-8905249-: 40. annual technical meeting of the 
Petroleum Society of the Canadian Institute of Mining and Metal- 
lurgy (CIM), Banff (Canada), 28-31 May 1989). In Building on 40 
years of achievement: Volumes 1 and 2. Available from Petroleum 
Society of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, 
CAN T2P OH8. Prices: $80.00 CAN. 

Well casing failures are common during steam injection into 
deep seated oil sand reservoirs. High differential shear stresses 
developed at the sand-shale interface during steam injection may 
cause instability and collapse of the well casing which compromise 
the good progress of oil production. In order to arrive at a rational 
and economical design of well casings, it is vital to accurately eval- 
uate the force distribution around the structure and deformation 
behaviour of oil sand. A constitutive model for oil sand which em- 
braces most of the basic characteristics of the material under 
triaxial stress conditions and different thermal conditions is pre- 
sented. Salient features of the model comprise the use of 
Ramberg-Osgood function to describe a hardening/softening law 
and the adoption of Matsuoka-Nakai failure criterion and Rowe’s 
stress dilatancy equation to describe the mechanical behaviour of 
oil sand. Thermal effects have been included in the model by a 
change in material properties. A reasonable level of agreement is 
achieved when numerical predictions are compared with ex- 
perimetal results for different loading and thermal conditions. In 
particular, essential behavioural features such as strain softening 
with dilation at low confining pressures and temperature and work 
hardening at high confining pressure and temperature have been 
captured. 17 refs., 14 figs. 


9167 (PCCIM-CE-02786-2.vols, pp. 15, Paper 89-40-72) Ef- 
fects of reservoir hetergeneities on heavy oll recovery by 
steam-assisted gravity drainage. Yang, G. (Univ. of Calgary, Cal- 
gary, AB (Canada)); Butler, R.M. Petroleum Society of CIM 


(Canada). 1989. (CONF-8905249—: 40. annual technical meeting 


of the Petroleum Society of the Canadian Institute of Mining and 
Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE-02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OH8. Prices: $80.00 CAN. 

Previous studies of the steam-assisted gravity drive (SAGD) pro- 
cess have been based on homogeneous reservoir models. In this 
Paper, new experiments are described which simulate heteroge- 
neous reservoirs. These include reservoirs with thin shale layers 
and reservoirs containing layers of different permeabilities. The 
results show that a short horizontal barrier does not affect the gen- 
eral performance greatly. A long horizontal barrier decreases the 
production rate but, in some configurations, not nearly as much as 
might be expected. It is observed that faster production is found 
when a high permeability layer is above a lower permeabiltiy layer 
than when the conditions are reversed. 5 refs., 20 figs., 3 tabs. 


9168 (PCCIM—CE-02786-2.vols, pp. 6, Paper 89-40-65) Cas- 
ing/formation interaction model for thermal recovery wells. 
Playdon, D.K. (Esso Resources Canada Ltd. (Canada)); Solanki, 
S.C.; Marion, T.L. Petroleum Society of CIM (Canada). 1989. 
(CONF-8905249—: 40. annual technical meeting of the Petroleum 
Society of the Canadian Institute of Mining and Metallurgy (CIM), 
Banff (Canada), 28-31 May 1989; CE-02786). In Building on 40 
years of achievement: Volumes 1 and 2. Available from Petroleum 
Society of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, 
CAN T2P OH8. Prices: $80.00 CAN. 

A computer model for thermal recovery wells was used to exam- 
ine the effects of some common design parameters. This version, 
valid for the surface-to-reservoir portion of vertical wells, extends 
present design techniques by including casing and formation inter- 
action instead of assuming that formations rigidly constrain the 
casing in the vertical direction. The model requires only strati- 
graphic information and common wellhead data to predict casing 
and formation temperature distributions from two-phase flow and 
heat transfer algorithms. Those temperature distributions are 
passed to purpose-specific nonlinear finite element software, along 
with relevant materials properties, for calculation of thermally- 
generated strains and stresses in the casing and surrounding 
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formations. The model has yielded interesting conclusions, some of 
them are as follows. There is substantial thermal interaction 
between clustered wells. Stresses concentrate where casings pen- 
etrate formation interfaces, as between shale and sand. Casing 
temperature, and hence thermally-generated casing strains, can be 
reduced if fluids flow within the tubing and the annulus pressure is 
low. 6 refs., 7 figs., 1 tab. 


9169 (PCCIM-CE-02786-2.vols, pp. 6, 

59) Wellbore flow resistance in steam-assisted gravity 
drainage. Ong, T.S. (Shell Canada Ltd. (Canada)); Butler, R.M. 
Petroleum Society of CIM (Canada). 1989. (CONF-8905249-: 40. 
annual technical meeting of the Petroleum Society of the Canadian 
Institute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 
May 1989; CE-02786). In Building on 40 years of achievement: 
Volumes 1 and 2. Available from Petroleum Society of the CIM, 
c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. 
Prices: $80.00 CAN. 

The potential of using horizontal wells for the recovery of heavy 
oil has encouraged many researchers to investigate the steam- 
assisted gravity drainage (SAGD) process using physical models. 
in the SAGD process steam is injected continuously so as to form 
a steam chamber. Oil drains from around the perimeter of the 
chamber to a production well which is located below. Gravity pro- 
vides the driving force which causes the heated oil to flow. Studies 
of the SAGD process have usually involved physical models. One 
problem which is encountered is in the scaling of a field well to a 
laboratory well. In this paper, using considerations of the pressure 
gradient along the well, it was shown that the scaling factor for the 
radius of the horizontal well is not proportional to the geometrical 
ratio for the laboratory model and the field but to the one-fourth 
power of this ratio. A computer program was developed to predict 
the pressure profile of the production well, the oil flow rate along 
the well and the gravity head of the heated oil backed up by the 
flow resistance of the well. A computer program was used to study 
the effect of the viscosity of the fluids (or the wellbore temperature) 
within the well, the well size and the well length. 4 refs. 


9170 (PCCIM-CE-02786-2.vols, pp. 16, Paper 89-40-52) In 
situ combustion tests on Eyehill Cummings reservoir. Ursen- 
bach, M. (Univ. of Calgary, Calgary, AB (Canada)); Moore, R.G.; 
Bennion, D.W. Petroleum Society of CIM (Canada). 1989. (CONF- 
8905249-: 40. annual technical meeting of the Petroleum Society 
of the Canadian Institute of Mining and Metallurgy (CIM), Banff 
(Canada), 28-31 May 1989; CE-02786). In Building on 40 years of 
achievement: Volumes 1 and 2. Available from Pteroleum Society 
of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P 
OH8. Prices: $80.00 CAN. 

In early 1984, a series of four combustion tube tests were per- 
formed at the University of Calgary on restored cores from the 
Eyehill Cummings heavy oil pool (located near Lloydminister, 
Saskatchewan). The tests provided a useful comparison of normal 
versus enriched air in situ combustion. The most notable observa- 
tion was the effect which water injection had in decreasing the 
oxygen requirements. Overall oxygen storage during the enriched 
air tests was increased from 19 to 22 percent of the injected oxy- 
gen with the injection of water, which indicated that the decreased 
gas saturation with water injection was more than offset by the 
decrease in the swept zone temperature and the increase in com- 
bustion front velocity. 


9171 (PCCIM-CE-02786-2.vols, pp. 12, Paper 89-40- 
51) Fluid and heat movements during in situ combustion in a 
channelled reservoir. Galas, C.M.F. (BP Resources Canada Ltd. 
(Canada)); Ejiogu, G.C.; Donnelly, J.K. Petroleum Society of CIM 
(Canada). 1989. (CONF-8905249—-: 40. annual technical meeting 
of the Petroleum Society of the Canadian Institute of Mining and 
Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE—02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OH8. Prices: $80.00 CAN. 

The use of the patented Pressure-up/Blowdown in-situ combus- 
tion process as a follow-up to cyclic steam stimulation in a pilot on 
the Wolf Lake lease in the Cold Lake area of east-central Alberta, 
Canada is described. The process consists of blowing air, oxygen 
and water, usually in several slugs, until either the target oxygen 
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volume is injected or the target pressure is reached. Injection is 
then stopped and production wells are operated to depressurize 
the reservoir. When the reservoir has been depleted the next cycle 
is begun. Pre-heating steam pressures required to reach adequate 
injectivity caused fractures and subsequent communication be- 
tween wells. This paper describes movements of fluids and heat 
fronts along communication paths heated and depleted during the 
cyclic steam phase and associated changes in fluid properties. The 
use of this data to interpret reservoir processes is described. The 
use of air as a precursor to oxygen ensures safer operations and 
provides nitrogen which acts as a tracer gas and an indicator of 
the start of reactions. Steam preheating raised the temperature to 
200-300°C. The time it takes for nitrogen to appear at producer 
wells is a good indication of major flow paths. The appearance of 
CO, indicates high temperature combustion in underway. CO and 
HoS were observed on small concentrations and for limited peri- 
ods. The major change in connate water composition during 
combustion is the appearance of high levels of sulfate ion. The oil 
bank with a production rate double the previous rate appears about 
the time of steam breakthrough. Production was erratic. The com- 
position of produced bitumen showed little in-situ upgrading. 12 
refs, 13 figs., 1 tab. 


9172 (PCCIM—CE-02786-2.vols, pp. 13, Paper 89-40-50) Ex- 
perience with fireflooding in Countess B pool, Alberta 
reservoir aspects. Metwally, M. (PanCanadian Petroleum Ltd. 
(Canada)): Petroleum Society of CIM (Canada). 1989. (CONF- 
8905249-: 40. annual technical meeting of the Petroleum Society 
of the Canadian Institute of Mining and Metallurgy (CIM), Banff 
(Canada), 28-31 May 1989; CE-02786). In Building on 40 years of 
achievement: Volumes 1 and 2. Available from Petroleum Society 
of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P 
OH8. Prices: $80.00 CAN. 

A pilot study on the fireflooding of a representative waterflooded 
oil sands deposit in southeast Alberta, the Countess B pool, is 
described. The pilot was designed to determine the level of incre- 
mental recovery that could be achieved in a reservoir containing 
28° API (American Petroleum Institute density) oil. It included one 
injector and four producers, three of which were rapidly watering 
out. The project commenced in 1983 using air injection and an ini- 
tial dry combustion phase. An alternate water/air injection began in 
1984. The cumulative burned out volume in 1988 represented 20% 
of the enclosed pilot volume. The following assessment of the pilot 
results to date was made. Incremental recovery is expected to 
range from 10% to 18% of oil in place at the termination of the fi- 
nal (waterdrive) phase. Problems encountered in sustaining air 
injectivity were due to wellbore plugging by particulates and will re- 
quire modification of the air injection well. Premature breakthrough 
is unlikely to occur. Combustion process can be maintained on the 
pilot spacing of 8 hectares/well. Existing production wells can be 
used for fireflood production. 6 refs., 8 figs., 3 tabs. 


9173 (PCCIM—CE-02786-2.vols, pp. 16, Paper 89-40-49) Hot 
gas and waterfiood equivalence of in-situ combustion. Isiam, 
M.R. (Nova Husky Research Corp. (Canada)); Erno, B.P.; Davis, 
D. Petroleum Society of CIM (Canada). 1989. (CONF-8905249-: 
49. annual technical meeting of the Petroleum Society of the Cana- 
dian Institute of Mining and Metallurgy (CIM), Banff (Canada), 
28-31 May 1989; CE-02786). In Building on 40 years of achieve- 
ment: Volumes 1 and 2. Available from Petroleum Society of the 
CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P OHS. 
Prices: $80.00 CAN. 

This work attempts to quantify the role of several process 
parameters in oil recovery by in-situ combustion. Coreflood experi- 
ments were conducted to study the effect of temperature ranging 
from 50 to 200°C. Gas injection was carried out at different flow 
rates in order to simulate different flow regimes. Gas flood runs 
were conducted with gas compositions simulating air (gas A) and 
oxygen (gas B) firefloods. Gas A was rich in Nz, Gas B was rich in 
COz. Another series of runs was conducted to investigate the 
impact of hot water injection following an initial gas flood. This situ- 
ation is likely to occur in the presence of wet combustion, or dry 
combustion in a reservoir containing considerable mobile water sat- 
uration. Experimental results were compared with numerical 
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simulation results, both with combustion gas floods and hot water- 
floods. Oil recovery by gas at 50°C varied from 26 to 36% of initial 
oil in place (IOIP). About 40 to 50 % IOIP were recovered at 
100°C and 200°C respectively. Recoveries also were strongly af- 
fected by the flow regime prevailing. CO2 rich gas floods (gas B) 
produced better recoveries than Nz rich gas floods. In the cases 
studied the injection of hot water following a gas flood gave much 
higher recovery than waterflood alone, showing the superiority of 
the sequential flow of gas and water as opposed to dry gas drive 
or hot water drive ahead of the fireflood. 13 refs., 5 figs., 13 tabs. 


9174 Ammonia evolution during oll shale pyrolysis. Oh, 
M.S.; Taylor, R.W. American Chemical Society, Division of 
Petroleum Chemistry, Preprints (USA), 32(1): 97-102 (Apr 1987). 
(CONF-8704343—: Symposium on advances in oil shale technol- 
ogy, Denver, CO (USA), 5-10 Apr 1987). 

Ammonia (NH3), NOx, and HCN can be released during the 
combustion of fossil fuels. Various laws limit such emissions be- 
cause of environmental concerns, so the study of nitrogen (N) 
species is of particular importance in oil shale processing because 
both oil shale and shale oil are rich in N. Ammonia is the major ni- 
trogen species evolved during oil shale processing, where it is 
found in retort water, in retort off-gas, and in the combustor gas 
with NOx. During combustion, NHg is important because it is also 
an intermediate in conversion of fuel N to NO, and No. Effective 
control of NOx emission requires a better understanding of the for- 
mation and decomposition of NH3 during combustion. As early as 
1865, ammonia had received a lot of attention because it was a 
valuable by-product of shale processing. The major conclusions 
from early work were: (1) a large fraction of NH3 is produced at 
temperatures higher than oil-evolving temperatures, (2) the yield of 
NHgz is enhanced in steam retorting, and (3) the yield of NHg3 is 
also enhanced at slower heating rates. In this study, we investi- 
gated the effects of pyrolysis temperature, heating rate, N content, 
and form of N in raw shale on NH3 evolution during pyrolysis. 


9175 A tree radical equilibrium in the fluidized bed retort. 
Coburn, T.T.; Droege, M.W. American Chemical Society, Division 
of Petroleum Chemistry, Preprints (USA), 32(1): 127-132 (Apr 
1987). (CONF-8704343—: Symposium on advances in oil shale 
technology, Denver, CO (USA), 5-10 Apr 1987). 

It is widely accepted that kinetic control defines the product dis- 
tribution from an oil shale retort. At equilibrium, the significant 
products are hydrogen, carbon, and methane. As a result, a well 
designed oil shale retort avoids equilibrium by the rapid removal of 
pyrolysis products. However, local equilibria involving a limited 
number of metastable compounds may still be established. We be- 
gan a study to identify and describe such local equilibria with the 
goal of using these equilibria to improve oil yield and minimize gas 
production. Previous tests for such equilibria generally force the 
conclusion that kinetic control pertains. Burnham and Ward investi- 
gated cracking of ethane generated from oil shale. Hs3C-CH3 —> 
Ho2C = CHe + Ho. They found that even when substantial cracking 
occurred, thermodynamic equilibrium was not attained at tempera- 
tures normally used for retorting. Equilibrium was established only 
at a temperature where ethane and ethylene were rapidly convert- 
ing to char. The few documented examples of local equilibria have 
involved simple sulfur and oxygen compounds. We report here the 
identification of a steady state involving equilibrated intermediates 
that is established in a fluidized bed oil shale retort. We observe 
that, as the chemistry predicts, an olefin-rich fluidizing gas pro- 
motes oil generation at the expense of gas production. 
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9176 (PCCIM-CE-02786-2.vols, pp. 12, Paper 89-40- 
69) Gas-saturated bitumen density predictions using the 
volume-translated Peng-Robinson equation of state. Kokal, S. 
(Petroleum Recovery Inst. (Canada)); Sayegh, S. Petroleum Soci- 
ety of CIM (Canada). 1989. (CONF-8905249-: 40. annual 
technical meeting of the Petroleum Society of the Canadian Insti- 
tute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 May 
1989; CE-02786). In Building on 40 years of achievement: Vol- 
umes 1 and 2. Available from Petroleum Society of the CIM, c/o 





AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. Prices: 
$80.00 CAN. 

This paper presents a method to predict the gas-saturated densi- 
ties of heavy oils and bitumen at reservoir conditions using a 
modified Peng Robinson (PR) equation of state (EOS). Significant 
improvement in density predictions can be achieved by using the 
volume translational method with the PR EOS and the Racket 
equation. The PR EOS density predictions errors for the mixtures 
were in the 18 to 22% range and were < 1% for the translated 
EOS. The proposed method can be used to predict the density of 
hydrocarbons mixture over a wide range of pressures and temper- 
atures. The input required for the method are the molecular 
weights and the densities of the oil at one temperature. 25 refs., 22 
figs., 4 tabs. 


9177 (PCCIM—CE-02786-2.vols, pp. 8, Paper 89-40- 
68) Composition dependence of viscosity of bitumens/heavy 
oils. Islam, M.R. (Nova Husky Research Corp., AB (Canada)); 
Chakma, A. Petroleum Society of CIM (Canada). 1989. (CONF- 
8905249-: 40. annual technical meeting of the Petroleum Society 
of the Canadian Institute of Mining and Metallurgy (CIM), Banff 
(Canada), 28-31 May 1989; CE—02786). In Building on 40 years of 
achievement: Volumes 1 and 2. Available from Petroleum Society 
of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P 
OH8. Prices: $80.00 CAN. 

The viscosity of bitumens/heavy oils may be related to the ten- 
dency of the asphaltenes to form aggregates. This paper 
conentrates on the effects of asphaltenes on bitumer/heavy oil vis- 
cosity. The macro and micro structural arrangements of heavy oils/ 
bitumens are described and their effects on viscosity discussed. Ex- 
perimental evidence is shown which suggests viscosity is not only 
a function of asphaltene concentration but, more importantly, to be 
a function of the nature of asphaltene aggregates. A new equation 
quantifying the influence of asphaltenes on viscosity is presented 
and compared with experimental data. 21 refs., 1 fig., 1 tab. 


9178 Influence of oxidative weathering on shale structure 
and of the subsequent devolatilization of oll shale. Khan, M.R. 
American Chemical Society, Division of Petroleum Chemistry, 
Preprints (USA), 32(1): 49-56 (Apr 1987). (CONF-8704343—: 
Symposium on advances in oil shale technology, Denver, CO 
(USA), 5-10 Apr 1987). 

With the exceptions of limited work performed by Coburn and 
Ganesan or Leythaeuser, relatively little has been reported on 
oxidative weathering oil shale. In this investigation, a detailed sys- 
tematic study of weathering/preoxidation of oil shales (Colorado 
and Kentucky) and the organic fraction of these oil shales was 
performed. For comparison, a Pittsburgh seam coal was also pre- 
oxidized. 


9179 Molecular properties and thermal transformations of 
oll shale kerogens from in situ 'H NMR data. Parks, T.J. 
(CSIRO, North Ryde (Australia)); Lynch, L.J.; Webster, D.S.; Bar- 
rett, D. Energy and Fuels (USA), 2(2): 185-190 (Mar-Apr 1988). 
(CONF-8704303-: Symposium on the surface chemistry of coals, 
Denver, CO (USA), 5-10 Apr 1987). 

The results of in situ proton nuclear magnetic resonance (1H 
NMR) measurements of changes in the molecular dynamics and 
decomposition during heating of variety of Australian oil shale 
materials, a Green Fiver oil shale kerogen, and an algal mat speci- 
men (coorongite) are compared with similar information obtained 
previously for Rundle aiginite kerogen (a type | kerogen) and inter- 
preted in terms of the molecular and thermal transformation model 
proposed for the Rundle material. A major aspect of this model 
(which was inferred from observations that the Rundle kerogen’s 
molecular structure becomes totally mobile via two broad thermal 
transitions) is that this essentially marcomolecular material has a 
bimodal distribution of cross-link density. Kinetic analysis of the de- 
composition data, however, implies a significant low molecular 
weight fraction. The present results suggest that the algal mat ma- 
terial has an extremely low cross-link density. Green River oil shale 
kerogen is seen to be very similar to the Rundle kerogen except 
that, in the context of the proposed model, it has a significantly 
higher average cross-link density. It is inferred that the Joadja tor- 
banite and the tasmanite (both type | kerogens) are much more 
cross-linked than the Rundle alginite and could also have bimodal 
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cross-link density distributions. The Julia Creek kerogen (a type Il 
kerogen) appears to have only a single mode distribution of cross- 
link density, which is intermediate between those for the Rundle 
and Green River kerogens and those for the other two type | kero- 
gens studied. The distinctive Condor kerogen (a type Ill kerogen) 
is recognized as a subbituminous coal. 


9180 Computer-assisted interpretation of pyrolysis mass 
spectra of two oil shales and their corresponding kerogens. 
Chakravarty, T. (Univ. of Utah, Salt Lake City (USA)); Windig, W.; 
Taghizadeh, K.; Meuzelaar, H.L.C.; Shadle, L.J. Energy and Fuels 
(USA), 2(2): 191-196 (Mar-Apr 1988). (CONF-8704303-: Sympo- 
sium on the surface chemistry of coals, Denver, CO (USA), 5-10 
Apr 1987). 

Two oil shales an Eastern New Albany oil shale and a Western 
Green River oil shale, as well as the corresponding kerogens, were 
analyzed by sing Curie-point low-voltage electron-ionization mass 
spectrometry. The experiments were designed in such a way as to 
enabie separation of pyrolysis temperature and/or mineral matrix 
effects from the anticipated effect of differences in depositional 
environment. This experimental design, combined with the multi- 
variate statistical analysis techniques used, shows that 
pyrolysis-temperature-related trends account for 36% of the total 
variance whereas the depositional trend (Green River vs. New Al- 
bany) explains 34%. Differences between the pyrolysis mass 
spectra of the oil shales and their corresponding kerogen isolates 
explained only 2% of the variance in the data. The high degree of 
similarity between the Curie-point pyrolyzates of the original oil 
shales and the pyrolyzates of the kerogen components was con- 
firmed by combined gas chromatography/mass spectrometry. This 
indicates that (1) there is relatively little structural damage to the 
kerogens during the demineralization procedure and (2) represen- 
tative pyrolysis mass spectra of kerogens appear to be obtainable 
by direct analysis of the neat oil shale samples. 


9181 Intrinsic oxidation kinetics of rapidly pyrolyzed oil 
shale. Fujimoto, F.D.; Braun, R.L.; Taylor, R.W.; Morris, C.J. Amer- 
ican Chemical Society, Division of Petroleum Chemistry, Preprints 
(USA), 32(1): 110-114 (Apr 1987). (CONF-8704343—: Symposium 
on advances in oil shale technology, Denver, CO (USA), 5-10 Apr 
1987). 

During oil shale retorting, pyrolized kerogen yields oil vapor, hy- 
drocarbon gases and char. Retorting processes heat requirements 
may come from burning the char. To expedite the process of com- 
mercialization, a detailed knowledge of char combustion kinetics is 
required. Chars were pyrolized and it was determined that a single 
second-order reaction best described the data. 


0407 Health and Safety 
Refer also to citation(s) 9089 


9182 (IWG-FR-082-01) Health and environmental effects 
document for oll shale, 1981. Gratt, L.B. (IWG Corp., San Diego, 
CA (USA) ); Chappell, W.R.; Perry, B.W.; Feerer, J.L.; Berger, 
K.J.; Lanning, J.A.; Molano, R.A.; Siroky, F.X. IWG Corp., San 
Diego, CA (USA); Colorado Univ., Denver, CO (USA). Center for 
Environmental Sciences. 13 Nov 1981. 145p. Sponsored by U.S. 
DOE Environment Health & Safety. Order Number DE90004321. 
Available from NTIS, PC A07/MF A01 - OSTI; GPO Dep. 

The initial effort of a continuing project to analyze the potential 
human health and environmental risks of a hypothetical one- 
million-barrels-per-day oil shale industry has been compieted as an 
aid in the formulation and management of a program of environ- 
mental research. Readily available knowledge has been compiled 
and uncertainties regarding the risks have been established with 
appropriate research recommendations to reduce uncertainties in 
critical areas. 190 refs., 5 figs., 42 tabs. 
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9183 (PCCIM—CE-02786-2.vols, pp. 9) Options theory and 
strategic investment decisions. Mann, D. (BP Canada inc. 
(Canada)). Petroleum Society of CIM (Canada). 1989. (CONF- 
8905249—-: 40. annual technical meeting of the Petroleum Society 
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of the Canadian Institute of Mining and Metallurgy (CIM), Banff 
(Canada), 28-31 May 1989; CE-02786). In Building on 40 years of 
achievement: Volumes 1 and 2. Available from Petroleum Society 
of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P 
OH8. Prices: $80.00 CAN. 

This paper assesses the possible use of options pricing theory 
for evaluating long-term capital investments. Using the Black and 
Scholes option pricing model, five variables were evaluated for a 
hypothetical oil sands project. These variables are: stock price as 
determined by the earning power of the company; exercise price 
which equals the investment cost of the project; price standard de- 
viation which is assumed to be 50%; the length of time for which 
the company will maintain its option to invest in the project, and fi- 
nally the risk free rate which is approximately equal to the yield in 
long term government securities. A sensitivity analysis on these 
variables can provide management with information on how best to 
influence the option value. A more in-depth analysis could provide 
valuable information about strategic choice for large projects. 5 
refs., 4 figs. 


9184 (PCCIM-CE-02786-2.vols, pp. 21) Cost analysis of 
current in situ bitumen production: Optimum production 
strategies and priority R&D needs. Singh, S. (Alberta Research 
Council, AB (Canada)); Wong, S.; Toma, P.; Plessis, M.P. du; 
Quon, D. Petroleum Society of CIM (Canada). 1989. (CONF- 
8905249-: 40. annual technical meeting of the Petroleum Society 
of the Canadian Institute of Mining and Metallurgy (CIM), Banff 
(Canada), 28-31 May 1989; CE-02786). In Building on 40 years of 
achievement: Volumes 1 and 2. Available from Petroleum Society 
of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P 
OH8. Prices: $80.00 CAN. 

This paper illustrates how a number of analytical tools can be 
used to analyze Canada’s current and future liquid fuel production. 
The focus is on bitumen production from Alberta’s major oil sands 
deposits using novel in situ extraction technology. Bitumen supply 
price from existing commercial operations are strongly determined 
by the characteristics of the individual reservoirs. Lowest prices are 
from reservoirs such as Esso Cold Lake and Shell Peace. Higher 
prices can be expected from Athabasca. The two major costs are 
drilling and completion, (41-49%); and steam raising including fuel 
(35-38%). Novel steam drive processes using new horizontal 
drilling technology offer the potential of designing processes which 
could achieve high production ufrom reservoirs with complex geo- 
logical features. Increases in production are needed by the early 
1990s when oil prices are expected to reach US$22/BBL. These 
production levels can be achieved mainly by expansion of commer- 
cial operations in Cold Lake followed by expansion in Peace River. 
Sensitivity studies for cost reduction show that there is a strong in- 
centive to keep current commercial plants in operation at existing 
bitumen supply prices. New technology is needed to achieve prof- 
itable in situ production from Athabasca reservoirs. 21 refs., 10 
figs., 8 tabs. 
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9185 Transfer reactions with transuranium elements. Hoff- 
man, D.C. (Lawrence Berkeley Lab., CA (USA)). pp. 45 of Nuclear 
chemistry and technology. Third Chemical Congress of North 
America. American Chemical Society, Washington, DC (US) 
(1988). DOE Contract AC03-76SF00098. (CONF-8806413—: Exotic 
nuclei from fission, from heavy-ion reactions, and in nature: award 
symposium honoring Gunter Herrmann, Toronto (Canada), 5-10 
Jun 1988). 

Recent discoveries of longer-lived isotopes of transfermium ele- 
ments such as 32-d 7©°Md, 39-m 2®'Lr, and 216-m 262Lr seem to 
confirm the large hindrances to spontaneous fission decay pre- 
dicted for nuclides containing an odd number of protons and/or 
neutrons. It seems likely that longer-lived isotopes of elements 105, 
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107, and perhaps still heavier elements may exist, but methods for 
producing their more neutron-rich isotopes need to be devised. Fu- 
sion reactions between light heavy ions and heavy actinide targets 
have been used successfuliy in the past to produce isotopes of el- 
ements up through 106. However, because of the high excitation 
energies of the compound nucleus, severe losses from prompt fis- 
sion and particle emission occur, resulting in small production 
cross sections. Transfer reactions between the neutron-rich projec- 
tiles 0-18 and Ne-22 and the heavy targets Cm-248, Bk-249, 
Cf-249, and Es-254 have been shown to be feasible for producing 
neutron-rich isotopes of elements up to 4 to 5 protons heavier than 
the target. Whether the cross sections for still larger transfers are 
large enough to be useful needs further investigation and results of 
recent studies will be reviewed. 


9186 The liquid drop model of nuclear fission. Sierk, A.J. 
(Los Alamos National Lab., NM (USA)). pp. 45 of Nuclear chem- 
istry and technology. Third Chemical Congress of North America. 
American Chemical Society, Washington, DC (US) (1988). (CONF- 
8806418—: Symposium on the 50th anniversary of the discovery of 
fission, Toronto (Canada), 5-10 Jun 1988). 

A historical outline will be presented of the development of math- 
ematical models of the static and dynamic properties of liquid 
drops, with special emphasis on applications to nuclear fission, 
which began with Bohr and Wheeler in 1939. Following the histori- 
cal discussion, several recent macroscopic refinements of classical 
liquid drop models, including the calculation of equilibrium shapes 
of rotating nuclei, and dissipative dynamical models of fission, will 
be discussed. 


9187 Computer code validation by high temperature chem- 
istry. Alexander, C.A. (Battelle Columbus Div., OH (USA)); Ogden, 
J.S. pp. 45 of Nuclear chemistry and technology. Third Chemical 
Congress of North America. American Chemical Society, Washing- 
ton, DC (US) (1988). (CONF-8806143—: Nuclear reactor severe 
accident chemistry symposium, Toronto (Canada), 5-10 Jun 1988). 

At least five of the computer codes utilized in analysis of severe 
fuel damage-type events are directly dependent upon or can be 
verified by high temperature chemistry. These codes are ORIGEN, 
CORSOR, CORCON, VICTORIA, and VANESA. With the exemp- 
tion of CORCON and VANESA, it is necessary that verification 
experiments be performed on real irradiated fuel. For ORIGEN, the 
familiar knudsen effusion cell is the best choice and a small piece 
of known mass and known burn-up is selected and volatilized com- 
pletely into the mass spectrometer. The mass spectrometer is used 
in the integral mode to integrate the entire signal from preselected 
radionuclides, and from this integrated signal the total mass of the 
respective nuclides can be determined. For CORSOR and VICTO- 
RIA, experiments with flowing high pressure hydroger/steam must 
flow over the irradiated fuel and then enter the mass spectrometer. 
For these experiments, a high pressure-high temperature molecular 
beam inlet must be employed. Finally, in support of VANESA- 
CORCON, the very highest temperature and molten fuels must be 
contained and analyzed. Results from all types of experiments will 
be discussed and their applicability to present and future code de- 
velopment will also be covered. 


9188 Verification of the ORIGEN2 code analysis for the 
TMI-2 reactor core. Akers, D.W. (EG and G Idaho, Inc., Idaho 
Falis (USA)); Schnitzler, B.G. pp. 45 of Nuclear chemistry and 
technology. Third Chemical Congress of North America. American 
Chemical Society, Washington, DC (US) (1988). (CONF-8806143-: 
Nuclear reactor severe accident chemistry symposium, Toronto 
(Canada), 5-10 Jun 1988). 

Accurate definition of fission product inventories produced in the 
TMI-2 reactor prior to the accident March 29, 1979 are of consider- 
able interest to both the Department of Energy which is conducting 
the TMI-2 reactor examination program and General Public Utilities 
which is defueling the reactor. Numerous fission product inventory 
calculations have been performed for the TMI-2 core, including an 
ORIGEN2 analysis by EG and G which uses 1239 nodes to define 
spatial distribution of fission products in the reactor core. To pro- 
vide a verification of predicted fission product inventories, a 
measurement study was performed using pellets from various core 
regions. Comparisons between experimental results and the code 





analyses are presented with an evaluation of associated uncertain- 
ties. Further, a summary of fission product retention in the 
damaged reactor core is presented. 


9189 Panel discussion: Which severe accident chemistry 
topics most deserve further research?. Bergeron, K.D. (Sandia 
National Labs., Albuquerque, NM (USA)). pp. 45 of Nuclear chem- 
istry and technology. Third Chemical Congress of North America. 
American Chemical Society, Washington, DC (US) (1988). (CONF- 
8806143—: Nuclear reactor severe accident chemistry symposium, 
Toronto (Canada), 5-10 Jun 1988). 

A severe accident would involve so many species and chemical 
environments within the plant that detailed description of all the 
chemical reactions and chemistry-related processes is currently not 
practical or even possible. Thus it is necessary to select for consid- 
eration those phenomena which might be most important. The 
panel will discuss which severe accident chemistry topics most de- 
serve further research. 
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9190 Hydrothermal solubility of uraninite. Parks, G.A. 
(Stanford Univ., CA (USA)); Pohl, D.C. Geochimica et Cosmochim- 
ica Acta (USA), 52(4): 863-875 (Apr 1988). 

The solubility of UO2 has been measured at temperatures from 
100° to 300°C under 50 MPa Ho in water solutions of HCI, NaOH, 
or LiOH at calculated pH values from 1 to 10. Fluoride contamina- 
tion invalidated results in the pH range 2 to 4 and is probably 
responsible for a solubility maximum observed near pH = 3. At pH 
< 2, solubilities at 200°C and below agree, within combined exper- 
imental error, with measurements by Nikolaeva and Pirozhkov 
(1978) and Bruno et al (1986a), and fall well within the range se- 
lected for amorphous and crystalline UO2 by Wolery (1983). pH 
dependence suggests predominance of UOH**. Solubilities in 
alkaline media are much lower than measured or estimated by pre- 
vious investigators at all temperatures, suggesting that the 
U(OH)™inus, complex is very weak or non-existent and does not 
contribute to solubility significantly at any pH < 10. There are no 
published measurements of the solubility of UO2 in the neutral pH 
range at subcritical temperatures. Existing thermodynamic data for 
the expected hydroxo complexes, U(OH)*—",, (n = 2, 3, 4), are es- 
timated. When pH = 4 to 8, the authors measured solubilities are 
up to three orders of magnitude lower than calculated on the basis 
of the estimated thermodynamic data for temperatures exceeding 
200°C, and up to two orders higher than predicted at lower 
temperatures. Temperature and pH dependence are statistically in- 
significant in the experimental results for all pH > 4, suggesting 
predominance of the single species U(OH),(aq). 
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9191 (CEA-CONF-9841) Determination of Pu, U, Am in 
sintered mixed oxide fuels by gamma-x ray fluorescence. 
Comparison with chemical analysis. Benhamou, A.; Bianchini, 
B. CEA Centre d’Etudes Nucleaires de Cadarache, 13 - Saint- 
Paul-les-Durance (France). Inst. de Recherche Technologique et 
de Developpement Industriel (IRDI). 1989. 20p. (in French). 
(CONF-8904299-: Technical Meeting on Plutonium Analysis, 
Grenoble (France), 19-21 Apr 1989). Order Number DE90735733. 
Available from NTIS (US Sales Only), PC A03/MF A01. 
Systematic comparative analysis are carried out with classical 
methods: chemical analysis potentiometry- for U and Pu, alpha 
spectrometry for Am on fast reactor fuels enriched at 30, 20 and 
15% in Pu and mixed oxide fuels enriched in Pu at 4%. X-ray fluo- 
rescence is also used for homogeneity monitoring pellet by pellet 
in fabrication and for calibration and determination of Pu, U and 
Am content of pellets from standard fuel elements for non destruc- 
tive testing of fuel pins enrichment discrimination (gamma scanning 
and autoradiography). Parformances are given and results com- 
pared with chemical analysis obtained for more than 250 fast 
reactor fuel samples and the first samples of mixed oxide fuel. 
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9192 (CEA-CONF—9850) Determination of hydrogen con- 
tent in mixed oxide fuels (U,Pu)0, by three different methods: 
occluded gas, carrier gas at 900°C (apparatus Dupont de 
Nemours) and carrier gas at 1700°C (apparatus Ithac 2000 
Adamel). Operation, performance comparison of the three 
methods. Lepetit; Lebrun; Haour; Dellasta; Vannier. CEA Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-les-Durance 
(France). Inst. de Recherche Technologique et de Developpément 
Industriel (IRDI). 1989. 22p. (In French). (CONF-8904299-: Techni- 
cal Meeting on Plutonium Analysis, Grenoble (France), 19-21 Apr 
1989). Order Number DE90735741. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

Test conditions and performance are described. Results obtained 
allow a comparison and give the important parameters sampling 
conditions, sample storage and transfer, radiolysis and pyrohydrol- 
ysis. After a few hundred analysis fuels can be divided in two 
types: hydrogen content between 0.1 and 1 ppm corresponding to 
water fixation at the pellet surface, homogeneous content, not or 
slightly porous and with a perfect metallographic structure. Hydro- 
gen content over 1 ppm, heterogeneous content from one sample 
to one another because of porosity and metallographic structure 
with cracks and cavities. 
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9193 (ANL—89/26) Electroformation of uranium hem 
spherical shells. Marshall, S.L.; Redey, L.; Vandegrift, G.F.; 
Vissers, D.R. Argonne National Lab., IL (USA). Nov 1989. 22p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract W-31109- 
ENG-38. Order Number DE90004489. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This effort was directed at developing an electrochemical pro- 
cess for forming uniform and dendrite-free deposits of uranium 
from molten salts. This process is to be used for the electroforma- 
tion of free-standing hemispherical shells of uranium for nuciear 
applications. Electrodeposition of uranium onto a substrate was ac- 
complished with a fused chloride mixture containing 42 wt% UCl 
and a fused chloride-fluoride mixture containing 4 wt % UF,. Under 
pulsed potential control at 504°C, the chloride-fluoride mixture 
yielded the widest range of plating conditions for which dendrites 
could be avoided. Bipolar current pulse plating with both elec- 
trolytes gave good results, and successful application of this 
technique to a large tubular cathode has been demonstrated. 24 
refs., 10 figs. 


9194 (CONF-891103-54) A versatile apparatus for study- 
ing irradiated fuel behavior. Tsai, Hanchung. Argonne National 
Lab., IL (USA). Sep 1989. 17p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract W-31109-ENG-38. From Winter meeting of 
the American Nuclear Society; San Francisco, CA (USA); 26-30 
Nov 1989. Order Number DE90003556. Available from NTIS, PC 
AO3/MF A01; OSTI; INIS; GPO Dep. 

A computer-controlied furnace system in the Alpha-Gamma Hot 
Cell Facility (ACHCF) at the Argonne National Laboratory in Illinois 
is being used to investigate the behavior of irradiated fuel materials 
under a variety of thermal conditions. The Fuel Behavior Test Appa- 
ratus (FBTA) is capable of accurate specimen temperature control 
over extended periods at temperatures up to ~1000°C, with short- 
term capability up to 1600°C. The principal current use of the FBTA 
is to study the compatibility between irradiated metal fuels and 
stainless steel ciaddings at elevated temperatures to support the 
fuel development for the Integral Fast Reactor. Other types of ex- 
periments, such as investigating fission-gas release characteristics, 
fuel dimensional stability, and fuel motion, are also possible with 
this apparatus. The system performance has been excellent and 
over seventy tests have been conducted over a two-year period. 


9195 (WHC-SA-0735) Uranium oxide plant process con- 
densate effluent neutralization. Plagge, H.A.; Rasmussen, 
J.H.E.; Strehlow, J.P. Westinghouse Hanford Co., Richland, WA 
(USA). Oct 1989. 26p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract ACO06-87RL10930. (CONF-8910260-5: 
Plutonium/uranium recovery operations conference, Oak Ridge, TN 


ERA Vol. 15, No. 5 27 





05 NUCLEAR FUELS 
0507 Fuels Production and Properties 


(USA), 24-26 Oct 1989). Order Number DE90004785. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Hanford’s Uranium Oxide Plant produces a process condensate 
waste with a pH between 0.5 and 2.5. A new system has success- 
fully neutralized 100% of the effluent for the past one and a half 
years. The system design uses existing tanks and equipment 
where possible to meet tight pH limits on a new waste disposal fa- 
cilitys Westinghouse Hanford hydrologists recommended adding 
small amounts of phosphate and maintaining a 6.5 to 10 pH to im- 
mobilize any uranium inadvertently discharged with the effluent. 
Also, it was desired to prevent any discharged outside the 2 to 
12.5 pH range to prevent the disposal site from being declared a 
hazardous waste site. A continuous neutralization system was 
reconfigured for automatic batch operation to meet these require- 
ments. Interlocks ensure no identified single-component failure will 
result in discharging condensate that has not been neutralized. 
Two metering pumps neutralize the effluent with potassium hydrox- 
ide. A single controller manages both metering pumps. Innovative 
recirculation and pre-mixing speeds system response. Pumps 
recirculate, pre-mix, and discharge the effluent. Fail-safe double- 
block-and-bleed valving isolates the recirculation and pre-mixing 
route from the disposal site. The neutralization system has oper- 
ated since February, 1988, without discharging any condensate 
outside the specified pH range. Minor design changes corrected 
several shortcomings encountered during operation. 


9196 Computed tomography and ultrasonic testing of 
urania fuel pellets. Sutton, P.D. (General Electric Canada, Peter- 
borough, Ontario); Hillier, L.R.; Sawicka, B.D. pp. 1147 of Review 
of progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

Natural uranium dioxide nuclear fuel for irradiation in CANDU re- 
actors is manufactured by General Electric Canada. To ensure the 
fuel does not rupture, pellet chipping and cracking is controlled. 
While not apparent in the green compact stage, chips and cracks 
are readily observed after sintering and are generally located at the 
ends of the pellets. In this work, variable compaction conditions 
were used to induce cracking in green pellets, followed by a study 
to determine if a non-destructive testing technique could be found 
to detect these conditions in green compacts. Two methods were 
used: Computed Tomography performed by Atomic Energy of 
Canada Limited and Ultrasonic Testing performed by GE Canada 
Inc. It was established that ultrasonic evaluation of green compacts 
can identify areas which will later end crack or chip and these ar- 
eas are associated with high density gradients. Data obtained from 
Computed Tomography and Ultrasonic Testing correlate to yield 
complementary information: UT provided information on defective 
regions down to 1 mm deep, and CT provided information on the 
material distribution across the compacts and showed the areas of 
locally high density gradients. Thus it was established that ultra- 
sonic evaluation of green compacts can identify areas which will 
later end crack and CT shows that these areas are associated with 
localized high density gradients. 


9197 Overview of expert systems applications in Westing- 
house Nuclear Fuel Activities. Leech, W.J.; Casadei, AL. 
Transactions of the American Nuclear Society (USA), 59: 60-61 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Expert system applications have been introduced in several nu- 
clear fuel activities, including engineering and manufacturing. This 
technology has been successfully implemented on the manufactur- 
ing floors to provide on-line process control at zirconium tubing and 
fuel fabrication plants. This paper provides an overview of current 
applications at Westinghouse with respect to fuel fabrication, zirco- 
nium tubing, zirconium production, and core design. 
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9198 An expert system for assessing the production and 
separation of plutonium produced in light water reactors. Alli- 
son, J.L. Thesis (Ph. D.). 335p. Univ. of Utah, Salt Lake City, UT 
(US) (1988). Available from University Microfilms, PO Box 1764, 
Ann Arbor, MI 48106, Order No.88-18,999. 

An expert system is presented for analysis of the products from 
a reactor-fuel reprocessing system given the incomplete data that 
may be available. The domain of the expert system consists of 
pressurized water reactors (PWRs), boiling water reactors (BWRs), 
and Purex reprocessing. Owing to international concerns and 
United States law, the products from a reactor-fuel reprocessing 
system given limited information on combinations of parameters 
are of interest. Models to perform the calculations necessary in the 
course of inferencing were developed and sized for use in the 
expert system. These include models to predict production and sep- 
aration of the significant plutonium (Pu) and uranium (U) isotopes 
and fission products. Agreement between the isotopic production 
predicted by these models and those predicted by the ORIGEN2 
code are very good. Differences in the prediction of Pu? are less 
than 2.67% for all burnups. Differences in the amounts of U255, 
U236 | and U25® are 0.08, 1.76, and 0.004%, respectively. Models to 
perform the stage-to-stage calculations necessary for the evalua- 
tion of a Purex plant are performed using models extracted from 
the widely accepted FORTRAN SEPHIS/MOD4 program. 


9193 Facility decontamination for reuse at West Valley. 
Gessner, R.F.; Tundo, D.; Lawrence, R.E. Transactions of the 
American Nuclear Society (USA), 59: 78-79 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

The West Valley Demonstration Project has been created to de- 
contaminate and decommission a civilian fuel reprocessing plant. 
This activity involves decontamination of the former facility for in- 
Stallation of high- and low-level liquid waste processing equipment. 
About 70% of the plant has been decontaminated and liquid waste 
processing equipment installed. The decontamination effort utilized 
both contact and remote practices and a variety of commonplace 
and unique tools and equipment. Lessons learned during the 
cleanup are reviewed in this paper. 
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9200 (ENEA-RT-PAS—89-05) Multi-purpose casks for the 
transport of radioactive materials: Example of container CF6 
(design, safety criteria). Gualdrini, G.F.; Borgia, M.G. Comitato 
Nazionale per Il’Energia Nucleare, Bologna (Italy); Comitato 
Nazionale per I’Energia Nucleare, Bologna (Italy). Dipt. Tecnologie 
Intersettoriali di Base. Apr 1989. 20p. (In Italian). Order Number 
DE90733772. Available from NTIS (US Sales Only), PC A03. 

The present paper summarizes the design and licensing activity 
carried out by an ENEA (italian Commission for Alternative Energy 
Sources) working group which was set up with the aim of develop- 
ing transport casks for radioactive and non radioactive dangerous 
materials. In particular, the nuclear safety design criteria adopted 
for the multipurpose transport cask, CF6, are described. Three ver- 
sions of the cylindrical cask (38 cm external diameter, 58 cm 
height) were developed for fissile materials (i.e. enriched uranium) 
in bulk or powder form; for industrial and/or medical radioactive 
sources; and for liquid fissile material, for which case, special anti- 
corrosive seals were designed. This compact container designed to 
respect high standards of safety and reliability, can have its con- 
tents loaded and unloaded manually (under certain conditions) or 
by simple mechanical means. 


9201 (NEI-SE-45, pp. 1-10) Storage of nuclear wastes. 
Ahistroem, P.E. (Swedish Nuclear Fuel and Waste Management 
Co., Stockholm (Sweden)). Elmia AB, Joenkoeping (Sweden). 
1988. (in Swedish). (CONF-8804317—: ELMIA energy and future 
conference, Joenkoeping (Sweden), 11-16 Apr 1988). In ELMIA 
Energy and Future 88. Conference E5. Nuclear power phaseout 
and storage of nuclear waste. Order Number DE90612711. Avail- 
able from NTIS (US Sales Only), PC A05/MF A01 - OSTI; INIS. 





The Swedish system of handling and storage of nuclear wastes 
is well-developed. Existing plants and systems provide great free- 
dom of action and flexibility regarding future development and 
decisions of ultimate storage of the spent fuel. The interim storage 
in CLAB - Central interim storage facility for spent nuclear fuel - 
could continue without any safety related problems for more than 
40 years. In practice the choice of ultimate treatment system is not 
locked until the encapsulation of the fuel starts. At the same time it 
is of importance that the generation benefiting by the nuclear power 
production also be responsible for the development of the ultimate 
storage system and not unnecessarily postpones important deci- 
sions. The ultimate storage system for spent fuel could and should 
be developed within existing schedule. At the same time is should 
be worked out to provide coming generations with possibilities to do 
the type of supervision they like without maintenance and supervi- 
sion requiring to become a prerequisite for a safe function. (O.S.). 


9202 (POEF-T-3495) Nuclear criticality safety study of 
loss of moderation control in 10-ton and 2 1/2-ton UF, cylin- 
ders by KENO V.a computer code analyses. Newvahner, R.L. 
Martin Marietta Energy Systems, Inc., Piketon, OH (USA). Dec 
1989. 27p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO5-760R00001. Order Number DE90004209. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The purpose of this study was to estimate the required amounts 
of water entering these large UF, cylinders to react with, and to 
moderate the uranium compounds sufficiently to cause criticality. 
Hypotheticai accident situations were modeled as a uranyl fluoride 
(UO2F2) slab above a UF, hemicylinder, or a UO2F2 sphere 
centered within a UF, hemicylinder, and were investigated by com- 
putational analyses utilizing the KENO V.a‘) Monte Carlo 
Computer Code. Assumptions, descriptions, and results of the 
KENO computer code calculations are presented and discussed. 
The 2 1/2-ton cylinder was evaluated at 5.0% U-235, and the 
10-ton cylinder was evaluated at both 4.5% and 5.0% U-235 en- 
richments. The minimum estimated amounts of water required for 
criticality were five gallons of water for a spherical geometry, and 
129 gallons of water for a slab geometry in a 10-ton cylinder con- 
taining UF, at 5.0% enrichment. For the 2 1/2-ton cylinder at 5.0% 
U-235 enrichment, the minimum estimated amounts were six gal- 
lons of water for a spherical geometry, and 57.5 gallons of water 
for a slab geometry. 5 refs., 7 figs., 3 tabs. 
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9203 (ANL—90003757) DRMS_ workshop: Hazardous 
Waste Management in the Federal Republic of Germany with 
an update on RCRA subtitle C regulations. Argonne National 

ab., IL (USA). Nov 1989. 350p. Sponsored by U.S. Department of 
Defense. DOE Contract W-31109-ENG-38. Order Number 
DE90003757. Available from NTIS, PC A15/MF A01 - OSTI; GPO 
Dep. 

This document consist of course material for a class to be taught 
entitied “Hazardous Waste Management in the Federal Republic of 
Germany.” Among the subjects covered are: Physical and Chemi- 
cal Properties of Hazardous Waste; Environmental Hazards; The 
European Community; Managing Incompatible Wastes; and Cur- 
rent Waste Disposal Trends in FRG. 48 refs., 16 figs., 21 tabs. 


9204 (BMVONWI-418) Use of borehole-geophysical logs 
and hydrologic tests to characterize crystalline rock for 
nuclear-waste storage, Whiteshell Nuclear Research Establish- 
ment, Manitoba, and Chalk River Nuclear Laboratory, Ontario, 
Canada. Davison, C.C. (Atomic Energy of Canada Ltd., Pinawa, 
MB (Canada). Whiteshell Nuclear Research Establishment); Keys, 
W.S.; Paillet, F.L. Battelle Memorial Inst., Columbus, OH (USA). 
Office of Nuclear Waste Isolation; Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment; Geological Survey, Denver, CO (USA). Dec 1982. 103p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract Al97-79ET44611. Available from OSTI; INIS. 


tion of 
crystalline rocks at Whiteshell Nuclear Research Establishment and 
Chalk River Nuclear Laboratory in Canada. The selection of a 
crystalline-rock mass for the storage of nuclear waste likely will re- 
quire the drilling and testing of a number of deep investigative 
boreholes in the rock mass. Although coring of at least one hole in 
each new area is essential, methods for making in-situ geophysical 
and hydrologic measurements can substitute for widespread coring 
and result in significant savings in time and money. Borehole- 
geophysical logging techniques permit the lateral extrapolation of 
data from a core hole. Log response is related to rock type, alter- 
ation, and the location and character of fractures. The geophysical 
logs that particularly are useful for these purposes are the acoustic 
televiewer and acoustic waveform, neutron and gamma, resistivity, 
temperature, and caliper. The acoustic-televiewer log of the bore- 
hole wall can provide high resolution data on the orientation and 
apparent width of fractures. In situ hydraulic tests of single frac- 
tures or fracture zones isolated by packers provide quantitative 
information on permeability, extent, and interconnection. The com- 
puter analysis of digitized acoustic waveforms has identified a part 
of the waveform that has amplitude variations related to permeabili- 
ties measured in the boreholes by packer tests. 38 refs., 37 figs., 4 
tabs 


A number of borehole methods were used in the investiga’ 


9205 (BM/ONWI/C—290, pp. 9, Paper A3) Thermal simula- 
tion of drift emplacement - evaluation of the backfilling 
technique. Engelmann, H.J. (Deutsche Geselischaft zum Bau und 
Betrieb von Endiagern fuer Abfalistoffee mbH (Germany, F.R.)); 
Hartie, B.; Schrimpf, C.; Wildt, K.H. Battelle Memorial Inst., Colum- 
bus, OH (USA). Office of Nuclear Waste Isolation. 1988. 
(CONF-880377-: Joint United States/Federal Republic of Germany 
technical exchange conference on nuclear package, Albuquerque, 
NM (USA), 811 Mar 1988). In Proceedings of the Joint United 
States/Federal Republic of Germany Technical Exchange Conter- 
ences on Nuclear Waste. Order Number DE89000062. Available 
from OSTI. 

According to the reference concept for direct disposal of spent 
fuel, large disposal casks will be emplaced onto the floor of reposi- 
tory drifts in salt formations. Licensing of this concept requires 
demonstration of a suitable backfilling technique, investigations of 
the behavior of the rock salt and the backfill material. Within pre- 
ceding tests two different backfilling techniques were investigated 
under realistic conditions: pneumatic backfilling and slinger backfill- 
ing. For the evaluation of the quality of backfill due to the technique 
applied, various data (in situ-density, particle size distribution, proc- 
tor density) were obtained from different areas of a simulated 
emplacement drift. Both backfilling techniques were evaluated con- 
sidering safety, technical and economical aspects and a slinger 
truck was found to be most suitable for the designated purpose. 


9206 (BMV/ONWI/C—290, pp. 27, Paper A5) Thermal simule- 
tion of drift emplacement (TSS): In-situ instrumentation and 
numerical modeling of stress measurement methods. Heuser- 
mann, S. (Federal Institute for Geosciences and natural Resources, 
Hannover (Germany, F.R.)). Battelle Memorial Inst., Columbus, OH 
(USA). Office of Nuclear Waste Isolation. 1988. (CONF-880377-: 
Joint United States/Federal Republic of Germany technical ex- 
change conference on nuclear package, Albuquerque, NM (USA), 
8-11 Mar 1988). In Proceedings of the Joint United States/Federal 
Republic of Germany Technical Exchange Conferences on Nuclear 
Waste. Order Number DE89000062. Available from OSTI. 

In the course of the planned demonstration test Thermal 
Simulation of Drift Emplacement (TSS) BGR is carrying out in-situ- 
measurements of rock stresses, rock deformability and permeability 
of salt rock and backfill material. The following techniques devel- 
oped and proved by BGR during the last years are planned to be 
used in the TSS project: overcoring technique, dilatometer 
technique, hard inclusion technique, slot-cutting techniques, large- 
flatjack technique, compensation tests in laboratory, vacuum tests, 
injection tests, and tracer tests. The purpose of measurements is 
to determine: the initial stress state; stress gradients around test 
drifts; stress change caused by mining activities, by creep and 
stress relaxation and by temperature; the in-situ load-deformation 
behavior of rock salt; the permeability of rock salt around test 
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drifts; the compaction behavior of backfill material; and the load- 
deformation behavior of rock salt and borehole grout in laboratory 
tests. 


9207 (BMVONWI/C-290, pp. 9, Paper A6) Large-scale 
demonstration tests on backfilling: Numerical calculations us- 
ing ANTEMP/ANSALT. Stuehrenberg, D. (Federal Institute for 
Geosciences and Natural Resources, Hannover (Germany, F.R.)). 
Battelle Memorial Inst., Columbus, OH (USA). Office of Nu- 
clear Waste Isolation. 1988. (CONF-880377-: Joint United 
States/Federal Republic of Germany technical exchange confer- 
ence on nuclear package, Albuquerque, NM (USA), 8-11 Mar 
1988). In Proceedings of the Joint United States/Federal Republic 
of Germany Technical Exchange Conferences on Nuclear Waste. 
Order Number DE89000062. Available from OSTI. 

The calculations for the research project Thermal Simulation of 
Drift Emplacement are carried out by the Federal Institute for Geo- 
sciences and Natural Resources (BGR) using the ANTEMP/ 
ANSALT finite element programs. The 2-dimensional, symmetrical 
model includes a section of rock 207 m wide and 420 m long, a 
drift backfilled with crushed salt, and the disposal cask. The ther- 
mal calculations show that the temperature distribution in the 
immediate neighborhood of the disposal cask depends very much 
on the thermal! conductivity of the backfill and on the contact area 
between the floor and the disposal cask. The objective of the cal- 
culations is to determine upper and lower boundary values for the 
compaction of the backfill resulting from drift convergence. 


9208 (BMI/ONWI/C—290, pp. 12, Paper A7) Thermal and 
thermomechanical calculations for the layout of the thermal 
simulation of drift emplacement (TSS). Korthaus, E. (Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.)). Battelle 
Memorial Inst., Columbus, OH (USA). Office of Nuclear Waste 
isolation. 1988. (CONF-880377-: Joint United States/Federal Re- 
public of Germany technical exchange conference on nuclear 
package, Albuquerque, NM (USA), 8-11 Mar 1988). In Proceedings 
of the Joint United States/Federal Republic of Germany Technical 
Exchange Conferences on Nuclear Waste. Order Number 
DE89000062. Available from OSTI. 

For evaluation of the thermal and thermomechanical effects to 
be expected during the test, 3-dimensional thermal calculations 
with the ADINAT-code and 2-dimensional thermomechanical calcu- 
lations with the MAUS-code were carried out. Model development 
efforts were concentrated on modeling of the behavior of the 
granulated salt backfill. In the MAUS-code a material model is im- 
plemented that is able to describe suitably well the consolidation 
behavior, in particular the volumetric creep strain as observed in 
laboratory experiments. The parameters of this material model 
were fitted to the results obtained by BGR in Oecdometer-tests on 
dry crushed salt with a maximum duration of about 60 days. Exper- 
imental results at room temperature were available only, and no 
temperature dependence of the backfill consolidation behavior was 
considered in the calculations. 


9209 (BMVONWI/C—290, pp. 7, Paper C3) Corrosion stud- 
les on POLLUX cask material. Einfeld, K. (Deutsche Gesellschaft 
fur Wiederaufarbeitung von Kernbrennstoffen mbH, Hannover (Ger- 
many, F.R.)); Popp, F.W. Battelle Memorial Inst., Columbus, OH 
(USA). Office «f Nuclear Waste Isolation. 1988. (CONF-880377-: 
Joint United States/Federal Republic of Germany technical ex- 
change conference on nuclear package, Albuquerque, NM (USA), 
8-11 Mar 1988). In Proceedings of the Joint United States/Federal 
Republic of Germany Technical Exchange Conferences on Nuclear 
Waste. Order Number DE89000062. Available from OSTI. 

Within the POLLUX engineering concept, the material concept 
for safe containment of radioactive materials includes corrosion re- 
sistance, reproducible quality, material reliability, and controlled 
component quality. These requirements with regard to material and 
applied technology are optimally satisfied within the POLLUX con- 
cept, where the selected steel grade, 15 MnNi 6.3, for the cask 
body and plasma hot-wire surfacing (PHS) combine a base mate- 
rial with a proven surfacing welding process. Metallographic 
examinations of Inconel and Hastelloy C4 layers have been per- 
formed for characterizing the structure and determining the 
thickness of the applied layers. Microprobe analyses are conducted 
for examining the layered structure achieved with the transition 
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zones between the layers, as well as for confirming the attainment 
of Hastelloy quality in the uppermost layer. The Hastelloy C4 spec- 
imens employed for the corrosion tests were surface-welded and 
originated from the topmost layer of the cladding surfaced with the 
use of the PHS process. MgCl2 was used in most of the studies as 
the corrosive media. It was concluded that the microstructure and 
purity of the weld layer is important in regard to corrosion 
resistance; and that higher temperatures in the corrosive media in- 
fluence resistance. 


9210 (BMVONWV/C-290, pp. 10, Paper C4) Corrosion stud- 
les on the material combination used for the POLLUX cask. 
Smailos, E. (Kernforschungszentrum Karlsruhe (Germany, F.R.)); 
Koester, R. Battelle Memorial Inst., Columbus, OH (USA). Office of 
Nuclear Waste Isolation. 1988. (CONF-880377-: Joint United 
States/Federal Republic of Germany technical exchange confer- 
ence on nuclear package, Albuquerque, NM (USA), 8-11 Mar 
1988). In Proceedings of the Joint United States/Federal Republic 
of Germany Technical Exchange Conferences on Nuclear Waste. 
Order Number DE89000062. Available from OSTI. 

The objective of the corrosion studies is to evaluate the suitabil- 
ity of surface welded Hastelloy C4 as a long-term corrosion 
protection for the POLLUX cask against the attack of salt brines. 
These may occur as a result of the thermal migration of brine in- 
clusions in rock salt or in hypothetical accidents in the repository. 
The Hastelloy C4 material is surfaced as several layers to the cask 
body by welding. Hastelloy C4 has been selected as the best 
suited corrosion protection against the mobilization of radionuclides 
from the spent fuels elements on the basis of the results obtained 
in earlier comprehensive examinations of hot rolled material. Two 
types of Hastelloy C4 specimen were used in the studies: Hastel- 
loy C4 specimens surface welded on a non-preheated steel place; 
and Hastelloy C4 specimens surface welded on a preheated steel 
plat at 120°C. Salt brines were used as a corrosive media at 
55°C. It can be generally stated that the Hastelloy C4 surface 
welds deposited by the technique presently tested do not guaran- 
tee long-term corrosion protection of the POLLUX cask exposed to 
the attack by brines rich in MgClo. The resurfacing technique must 
be optimized such as inclusion of thermal treatment and homoge- 
nization of the dendridically solidified welded structure. 


9211 (BMI/ONWI/C—290, pp. 3, Paper C5) Long-term corro- 
sion behavior of cathodicly protected cask materials. Baeumel, 
A. (TH Darmstadt (Germany, F.R.)); Luthardt, G. Battelle Memorial 
Inst., Columbus, OH (USA). Office of Nuclear Waste Isolation. 
1988. (CONF-880377-: Joint United States/Federal Republic of 
Germany technical exchange conference on nuclear package, Al- 
buquerque, NM (USA), 8-11 Mar 1988). In Proceedings of the Joint 
United States/Federal Republic of Germany Technical Exchange 
Conferences on Nuclear Waste. Order Number DE89000062. 
Available from OSTI. 

The concept of a canister based on the principle of cathodic pro- 
tection has been introduced. The main points for this concept are: 
nonself-shielding canisters require a radiation protection jacket dur- 
ing the operational stage of the repository; cost-efficient material 
for radiation protection is nodular cast iron; and multilayered canis- 
ter consisting of materials which become successively more noble 
towards the inner shells has been found to be too large and too 
heavy for a repository. This problem has been overcome now by a 
new and cost-efficient production method. This is accomplished by 
immersing a tube made of stainless steel in molten GGG 40.3 at a 
defined temperature and letting them cool together. Dimensions 
and weight now meet the requirements of the repository. In case of 
an accident, that is intrusion of brine into the repository and contact 
with the canister, corrosion will start uniformly at the outer cast iron 
package. This package is sufficiently designed not to be used up in 
a projected term of 500 years. If, nonetheless, the cast iron jacket 
should rupture by means of corrosion or mechanical damage, a 
shortcircuit cell will form with the cast iron being the anode and the 
stainless steel acting as the cathode. The testing of welled large- 
scale integral structures, which can be regarded as mock-ups of a 
canister section, is in progress since March 1984 to demonstrate 
the feasibility of this container concept. Two such bodies are im- 
mersed in brine at 100°C. Examinations with the very sensitive 





liquid penetration test fluorescent proved both bodies to be free of 
incipient cracks or local corrosion in the area of the weld seams. 


9212 (BMV/VONWI/C—290, pp. 7, Paper C6) Corrosion be- 
havior of Hastelloy C4 in a MgCl. rich brine under gamma 
irradiation. Smailos, E. (Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.)); Schwarzkopf, W.; Koester, R. Battelle Memorial Inst., 
Columbus, OH (USA). Office of Nuclear Waste Isolation. 1988. 
(CONF-880377—: Joint United States/Federal Republic of Germany 
technical exchange conference on nuclear package, Albuquerque, 
NM (USA), 8-11 Mar 1988). In Proceedings of the Joint United 
States/Federal Republic of Germany Technical Exchange Confer- 
ences on Nuclear Waste. Order Number DE89000062. Available 
from OSTI. 

Corrosion studies performed until now on a number of materials 
in salt brines have shown that besides the unalloyed steels and Ti 
99.8-Pd, also Hastelloy C4 is a promising material for HLW pack- 
agings serving as a barrier in a rock salt repository. In order to 
characterize the corrosion behavior of Hastelloy C4 in more detail, 
additional corrosion studies under gamma-irradiation were per- 
formed. The corrosion medium was a salt brine (Q-brine) rich in 
MgCl, which is relevant for accident scenarios in a repository. The 
test temperature was 90°C, the applied dose rates 1 Gy/h, 10 Gy/ 
h and 100 Gy/h and the testing time 1 year at the maximum. The 
corrosion studies revealed that Hastelloy C4 is susceptible to local 
corrosion at gamma-dose rates higher than 1 Gy/h. This means 
that if this material is used for HLW packagings an adequate 
gamma-shielding will be required. 


9213 (BMVONWI/C—290, pp. 16, Paper C7) Corrosion un- 
der gamma irradiation and stress corrosion cracking behavior 
of unalloyed steels in a MgCliz rich brine. Smailos, E. (Kern- 
forschungszentrum Karlsruhe (Germany, F.R.)); Schwarzkopf, W.; 
Koester, R. Battelle Memorial Inst., Columbus, OH (USA). Office of 
Nuclear Waste Isolation. 1988. (CONF-880377-: Joint United 
States/Federal Republic of Germany technical exchange confer- 
ence on nuclear package, Albuquerque, NM (USA), 8-11 Mar 
1988). In Proceedings of the Joint United States/Federal Republic 
of Germany Technical Exchange Conferences on Nuclear Waste. 
Order Number DE89000062. Available from OSTI. 

Corrosion studies performed until now on a number of materials 
in salt brines have shown that unalloyed steels undergoing active 
corrosion are the most promising material for the realization of a 
HLW packaging serving as a barrier in a salt repository. The steels 
investigated exhibited only general corrosion until now so that their 
long-term corrosion behavior can be easier calculated that that of 
passive corroded alloys. Besides, the corrosion rates of the steels 
obtained so far lead to acceptable corrosion allowances for a thick- 
walled packaging. Thick-wailed packagings are necessary anyway 
as a mechanical protection against the high rock pressure of about 
40 MPa at the maximum at 1,000 m disposal depth. Two important 
aspects of the corrosion studies are the evaluation of the influence 
of gamma-radiation on the corrosion behavior of the steels and the 
examination of their resistance to stress corrosion cracking. Corro- 
sion experiments performed under gamma-radiation are important 
because the radiolytic products formed due to the effect of radia- 
tion on salt brines might be capable of influencing the process of 
corrosion. The corrosion results confirmed that unalloyed steels are 
a promising HLW packaging material. 


9214 (BMI//ONWI/C-290, pp. 8, Paper C8) In situ corrosion 
studies on selected high level waste packaging materials un- 
der simulated disposal conditions in rock salt. Smailos, E. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.)); Schwarzkopf, 
W.; Koester, R. Battelle Memorial Inst., Columbus, OH (USA). Of- 
fice of Nuclear Waste Isolation. 1988. (CONF-880377—: Joint 
United States/Federal Republic of Germany technical exchange 
conference on nuclear package, Albuquerque, NM (USA), 8-11 
Mar 1988). In Proceedings of the Joint United States/Federal Re- 
public of Germany Technical Exchange Conferences on Nuclear 
Waste. Order Number DE89000062. Available from OSTI. 

In order to qualify corrosion resistant materials for high level 
waste (HLW) packagings acting as a long-term barrier in a rock 
salt repository, the corrosion behavior of preselected materials is 
being investigated in laboratory-scale and in-situ experiments. This 
work reports about in-situ corrosion experiments on unalloyed 
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steels, Ti 99.8-Pd, Hastelloy C4, and iron-base alloys, as nodular 
cast iron, Ni-Resist D4 and Si-cast iron, under simulated disposal 
conditions. The results of the investigations can be summarized as 
follows: (1) all materials investigated exhibited high resistance to 
corrosion under the conditions prevailing in the Brine Migration 
Test; (2) all materials and above all the materials with passivating 
oxide layers such as Ti 99.8-Pd and Hastelloy C4 which may cor- 
rode selectively already in the presence of minor amounts of brine 
had been resistant with respect to any type of local corrosion 
attack; the gammaz-radiation of 3 - 10 Gy/h did not exert an influ- 
ence on the corrosion behavior of the materials. 


9215 (BMI/ONWV/C—290, pp. 8, Paper C9) KODABA - A 
corrosion data base system. Leicht, R. (NUKEM GmbH (Ger- 
many, F.R.)); Luthardt, G.; Schoenfeld, R. Battelle Memorial inst., 
Columbus, OH (USA). Office of Nuclear Waste Isolation. 1988. 
(CONF-880377—: Joint United States/Federal Republic of Germany 
technical exchange conference on nuclear package, Albuquerque, 
NM (USA), 8-11 Mar 1988). In Proceedings of the Joint United 
States/Federal Republic of Germany Technical Exchange Confer- 
ences on Nuclear Waste. Order Number DE89000062. Available 
from OSTI. 

Results from investigations on corrosion are documented in a 
vast amount of individual publications. Currently, retrieval of the re- 
ports and reduction of the data is very time consuming. What is 
missing are publicly accessible data compilations where the avail- 
able information is concentrated and processed and can easily be 
searched for with respect to the desired properties. To close this 
gap, NUKEM is working on a project whose objective is to compile 
and condense corrosion data by way of creating, operating and up- 
dating a factual data base. Based on the results of multiple 
corrosion studies on miscellaneous materials and corrosive agents, 
and with the consultation of experts in corrosion issues, the rele- 
vant parameters have been established and structured in form of a 
catalog. This catalog is organized as a factual data base, which will 
take pertinent information from the original literature, by means of a 
data base management system. At this time, KODABA comprises 


data from the field of the nuclear fuel cycle for testing purposes. 


9216 (BMVONWI/C—290, pp. 6, Paper C10) Salt repository 
project waste package design and licensing strategy. Schorn- 
horst, J.R. (Office of Nuclear Waste Isolation, Amarillo, TX (USA)). 
Battelle Memorial inst., Columbus, OH (USA). Office of Nu- 
clear Waste Isolation. 1988. (CONF-880377-: Joint United 
States/Federal Republic of Germany technical exchange confer- 
ence on nuclear package, Albuquerque, NM (USA), 8-11 Mar 
1988). In Proceedings of the Joint United States/Federal Republic 
of Germany Technical Exchange Conferences on Nuclear Waste. 
Order Number DE89000062. Available from OSTI. 

The objective of this project is to develop design concepts that 
are expected to satisfy the waste package design and regulatory 
requirements based on available engineering expertise and judg- 
ment and on preliminary analysis, evaluations, and data. The 
waste package includes the waste form and all components be- 
tween the waste form and the host rock. The conceptual design of 
the waste package was developed to accommodate three different 
waste forms, defense high-level waste, intact spent fuel, and con- 
solidated spent fuel. Defense high-level waste is borosilicate glass 
incorporating highly radioactive waste sludge. The vitrified waste is 
cast into cylindrical stainless steel canisters. Spent fuel from 
commercial pressurized water reactors (PWR) and boiling water re- 
actors (BWR) arrives at the repository as intact assemblies. The 
two main requirements of the Nuclear Regulatory Commission that 
must be satisfied are: (1) to provide substantially complete contain- 
ment of the radionuclides for up to 1,000 years after repository 
closure and (2) to provide controlled release of radionuclides to a 
small fraction of their 1,000-year inventory for the period from 
1,000 to 10,000 years after repository closure. 


9217 (BMVONWI/C-290, pp. 27, Paper C12) Analysis of 
corrosion data for carbon steels in simulated salt repository 
brines and acid chloride solutions at high temperatures. Dier- 
cks, D.R. (Argonne National Laboratory, IL (USA)); Hull, A.B.; 
Kassner, T.F. Battelle Memorial Inst., Columbus, OH (USA). Office 
of Nuclear Waste Isolation. 1988. (CONF-880377—: Joint United 
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States/Federal Republic of Germany technical exchange confer- 
ence on nuclear package, Albuquerque, NM (USA), 8-11 Mar 
1988). In Proceedings of the Joint United States/Federal Republic 
of Germany Technical Exchange Conferences on Nuclear Waste. 
Order Number DE89000062. Available from OSTI. 

Carbon steel is currently the leading candidate material for fabri- 
cation of a container for isolation of high level nuclear waste in a 
salt repository. Since brine entrapped in the bedded salt can mi- 
grate to the container by several transport processes, corrosion is 
an important consideration in the long-term performance of the 
waste package. A detailed literature search was performed to com- 
pile relevant corrosion data for carbon steels in anoxic acid 
chloride solutions, and simulated salt repository brines at tempera- 
tures between ~ 20 and 400°C. The corrosion data for the steels 
were analyzed, and an analytical model for general corrosion was 
developed to calculate the amount of penetration as a function of 
time, temperature, and the pressure of corrosion product hydrogen 
that can build up during exposure in a closed system. Models for 
thermally induced brine migration to the container indicate that the 
relatively small quantity of available brine would limit the amount of 
corrosion penetration. However, experimentally observed rates of 
nonthermal brine migration, if they persist over long time periods, 
would be sufficient to support unacceptably high corrosion rates of 
carbon steels on the basis of our review and analysis of corrosion 
data for these materials in anoxic acid chloride solutions. The use 
of a corrosion-resistant cladding on carbon steel and/or the devel- 
opment of methods to immobilize the brine in the vicinity of the 
container would be required to achieve adequate corrosion perfor- 
mance of a carbon steel waste container in a salt repository. 


9218 (BMVONWI/C—290, pp. 12, Paper C13) Evaluation of 
the corrosion behavior of nickel- and copper-base alloys in 
high magnesium brine. Westerman, R.E. (Pacific Northwest Labo- 
ratory, Richland, WA (USA)). Battelle Memorial Inst., Columbus, OH 
(USA). Office of Nuclear Waste Isolation. 1988. (CONF-880377-: 
Joint United States/Federal Republic of Germany technical ex- 
change conference on nuclear package, Albuquerque, NM (USA), 
8-11 Mar 1988). In Proceedings of the Joint United States/Federal 
Republic of Germany Technical Exchange Conferences on Nuclear 
Waste. Order Number DE89000062. Available from OSTI. 

The reference design of a package for containing high-level nu- 
clear waste in a salt repository utilizes a mild steei container. An 
alternate material, selected from a group of six Ni- and Cu-base al- 
loys, is being considered for this waste package application in the 
event that the mild steel proves inadequate as a corrosion barrier. 
The corrosion behavior of Ni-base alloys has been obtained, in the 
present study, by examining the behavior of seal-welded test ves- 
sels made of Ni-Cr-Mo alloys used to contain steel specimens in 
anoxic, two-phase salt/brine environments. In addition, an 
irradiation-corrosion scoping test of Ni-base alloy crevice corrosion 
specimens was performed. The only degradation noted of the Ni- 
base alloys occurred in the case of a leaky seal-welded vessel, in 
which air and brine simultaneously contacted the wall of the con- 
tainer, producing numerous small pits. Cu-base alloys were found 
to be highly corrosion resistant in anoxic brines. The potential 
effects of radiolysis products, air, or sulfides remains to be deter- 
mined. 


9219 (BMV/ONWI/C—290, pp. 22, Paper D2) WIPP simulated 
contact and remote handied transuranic waste technology 
experiments. Molecke, M.A. (Sandia National Laboratories, Albu- 
querque, NM (USA)). Battelle Memorial Inst., Columbus, OH 
(USA). Office of Nuclear Waste Isolation. 1988. (CONF-880377-: 
Joint United States/Federal Republic of Germany technical ex- 
change conference on nuclear package, Albuquerque, NM (USA), 
8-11 Mar 1988). In Proceedings of the Joint United States/Federal 
Republic of Germany Technical Exchange Conferences on Nuclear 
Waste. Order Number DE89000062. Available from OSTI. 

Several simulated contact handled (CH) and remote handled 
(RH) transuranic (TRU) waste tests with electric heaters are under- 
way at WIPP. The objectives of the program are: (1) to extend the 
state of the art of TRU waste package technology beyond labora- 
tory testing with in situ emplacement and testing of simulated CH 
and RH TRU containers; (2) to provide in situ verification of the 


32 ERA Vol. 15, No. 5 


adequate integrity of TRU containers in the WIPP under near- 
reference and overtest repository conditions; (3) to evaluate the 
effects of crushed salt and tailored backfills on TRU container 
durability, operations, and fluid and nuclide migration; (4) to pro- 
vide data on the applicability of tailored backfills for TRU wastes 
for satisfying Environmental Protection Agency engineered barrier 
criteria; (5) to evaluate, by means of overtesting, the effects of 
room closure in CH TRU drum crushing and the consequent im- 
pacts on drum-closure integrity and retrieval operations; (6) to 
evaluate and demonstrate the horizontal emplacement of RH TRU 
canisters in unlined boreholes in salt, simply and cost-effectively; 
(7) to compare in situ results with previous laboratory materials 
data, for providing long-term predictive models on TRU waste in- 
tegrity; and (8) to help provide a technical basis for validating the 
concept of safe CH and RH TRU waste disposal in the WIPP, as a 
precursor for, and prior to, the shipment of actual TRU wastes. 


9220 (BMV/ONWI/C—290, pp. 2, Paper D4) Corrosion and 
related studies in titanium alloys. Sorenson, R. (Sandia National 
Laboratories, Albuquerque, NM (USA)). Battelle Memorial Inst., 
Columbus, OH (USA). Office of Nuclear Waste Isolation. 1988. 
(CONF-880377—: Joint United States/Federal Republic of Germany 
technical exchange conference on nuclear package, Albuquerque, 
NM (USA), 8-11 Mar 1988). In Proceedings of the Joint United 
States/Federal Republic of Germany Technical Exchange Conter- 
ences on Nuclear Waste. Order Number DE89000062. Available 
from OSTI. 

Programs to determine the effects of gamma radiation on the 
sensitivity of titanium alloys under irradiation to stress cracking and 
hydrogen embrittlement have been carried out at Sandia National 
Laboratories and the University of Minnesota. In the Sandia tests 
several types of samples were exposed up to two years. There 
were no effects of gamma radiation on general corrosion. Nor were 
there significant effects of gamma radiation on fracture toughness. 
At the University of Minnesota, effects of brine on hydrogen uptake 
in a radiation field were examined. It was found that titanium alloy 
samples not exposed to gamma rays actually picked up more brine 
reaction products than those samples exposed to gamma rays. Hy- 
drogen takeup was slightly greater at higher temperatures, but this 
also was reduced by gamma irradiation. It was determined that 
gamma radiation retards hydrogen uptake by promoting the forma- 
tion of a more protective oxide form within the metal. Other 
experiments were done at Sandia to determine the effects of im- 
mersion in brine and sea water on stress corrosion cracking and 
hydrogen embrittlement. However, test samples were less brittle in 
water and in brine than in air. Under severe heating and electrical 
polarization, the samples were susceptible to hydrogen. Ductility of 
specimens precharged with hydrogen was only slightly reduced. 
Ductility was lower in specimens containing larger amounts of iron, 
nickel, and molybdenum impurities. In observations to date, noth- 
ing has been seen that precludes the use of Grade 12 titanium as 
a canister material. 


9221 (BMVONWI/C—290, pp. 1, Paper D5) Upset welding 
study of ASTM B-265 Grade 12 titanium alloy. Knorovsky, G.A. 
(Sandia National Laboratories, Albuquerque, NM (USA)). Battelle 
Memorial Inst., Columbus, OH (USA). Office of Nuclear Waste 
Isolation. 1988. (CONF-880377—: Joint United States/Federal Re- 
public of Germany technical exchange conference on nuclear 
package, Albuquerque, NM (USA), 8-11 Mar 1988). In Proceedings 
of the Joint United States/Federal Republic of Germany Technical 
Exchange Conferences on Nuclear Waste. Order Number 
DE89000062. Available from OSTI. 

Results of a study investigating the effects of weld procedure 
variables on solid state resistance upset welds in ASTM B-265 
Grade 12 titanium alloy were reported. The procedure variables 
studies were current level, time of current flow, and electrode pres- 
sure. Response variables included microstructure variations, size of 
weld and heat-affected zone, weld ligament size, burst pressure 
and failure location, and amount of deformation. Depending upon 
the weld parameter levels chose, the resulting weld was either cur- 
rent duration limited, or deformation limited; with each regime 
having its own parameter dependencies. In the studies no previ- 
ously unknown corrosion problems related to welding could be 
identified. 





9222 (BMI/ONWI/C—290, pp. 5, Paper E1) State of the pro- 
jects for the final disposal in the Federal Republic of 
Germany. Illi, H. (Physikalisch Technische Bundesanstalt, Braun- 
schweig (Germany, F.R.)). Battelle Memorial Inst., Columbus, OH 
(USA). Office of Nuclear Waste Isolation. 1988. (CONF-880377-: 
Joint United States/Federal Republic of Germany technical ex- 
change conference on nuclear package, Albuquerque, NM (USA), 
8-11 Mar 1988). In Proceedings of the Joint United States/Federal 
Republic of Germany Technical Exchange Conferences on Nuclear 
Waste. Order Number DE89000062. Available from OSTI. 

In the Federal Republic of Germany, works for the realization of 
two repository projects are being carried out, namely the planned 
repository Gorleben and the Konrad mine. Gorleben shall be as- 
cended in a salt dome whereas the host rock of the Konrad site 
builds a formation of the Upper Jurassic. Gorleben shall take all 
kinds of radioactive wastes including spent fuel elements. In Kon- 
rad only radioactive wastes of negligible or low heat generation 
shall be disposed of. For Konrad an application for the initiation of 
a plan approval procedure for the construction of a repository was 
applied for in August 1982. The working out of the demands of the 
approval authority conducts to an altered time schedule for the 
project. It has to be reckoned that the emplacement of wastes can- 
not begin before 1993. 


9223 (BMI/ONWI/C—290, pp. 13, Paper E5) US Department 
of Energy, first radioactive waste repository. Bresee, J.C. Bat- 
telle Memorial Inst., Columbus, OH (USA). Office of Nuclear Waste 
Isolation. 1988. (CONF-880377-: Joint United States/Federal Re- 
public of Germany technical exchange conference on nuclear 
package, Albuquerque, NM (USA), 8-11 Mar 1988). In Proceedings 
of the Joint United States/Federal Republic of Germany Technical 
Exchange Conferences on Nuclear Waste. Order Number 
DE839000062. Available from OSTI. 

The program objective is to provide facilities for the safe and 
permanent disposal of spent fuel and high-level radioactive wastes. 
The project objectives are to characterize a site as a basis for rec- 
ommendation to the president and for and environmental impact 
statement, conduct institutional interactions to foster acceptance of 
the repository, design waste package and repository for license ap- 
plication, and construct the first geologic repository if the site is 
found suitable. Included in the description of the project are: 
technical baseline requirements and design criteria; major accom- 
plishments; resources plan; and major milestones. 


9224 (BMI/ONWI/C—290, pp. 33, Paper E10) Monitored re- 
trievable storage (MRS) status and plans. Carlson, J. Battelle 
Memorial Inst., Columbus, OH (USA). Office of Nuclear Waste 
Isolation. 1988. (CONF-880377—: Joint United States/Federal Re- 
public of Germany technical exchange conference on nuclear 
package, Albuquerque, NM (USA), 8-11 Mar 1988). In Proceedings 
of the Joint United States/Federal Republic of Germany Technical 
Exchange Conferences on Nuclear Waste. Order Number 
DE89000062. Available from OSTI. 

The following items are addressed in the monitored retrievalble 
storage (MRS) proposal: (1) advantages and benefits of develop- 
ing an MRS facility; (2) assurances about safety and environmental 
quality; (3) state and local involvement; (4) financial assistance 
provisions; (5) facility functions, advantages, and costs; and (6) 
institutional provisions. Need, feasibility, and a comparison of envi- 
ronmental impacts of MRS site/design alternatives are included in 
the environmental assessment. Illustrations of the proposed facility, 
the receiving and inspection area, cask unloading area, disassem- 
bly and consolidation area, canister closure area, lag storage area, 
shipping cask loading and discharge area, and storage cask 
loading and discharge area are included. Siting and licensing con- 
ditions are also discussed. 


9225 (CEA-CONF-9873) Catalyst study for the decontami- 
nation of atmospheres containing few traces of tritium. 
Chabot, J.; Montel, J.; Sannier, J. CEA Centre d’Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France). Dept. de Chimie Appliquee 
et d’Etudes Analytiques. 1988. 5p. (CONF-880929-: 15. sympo- 
sium on fusion technology (SOFT-15), Utrecht (Netherlands), 19-23 
Sep 1988). Order Number DE90737362. Available from NTIS (US 
Sales Only), PC AO2/MF A01. 
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The conversion of tritium at very low activity level using catalytic 
oxidation followed by water trapping is studied in the loop BEAT- 
RICE in order to measure kinetic parameters required for the 
design of the NET tritium clean-up system. Two precious-metal cat- 
alysts (Pd/alumina and Pt/alumina) are very efficient in removing 
tritium from contaminated gas mixtures down to a few MPC level at 
low temperatures, without need of isotopic swamping. However at 
room temperature, the trapping of tritium species on the catalyst 
surface gives rise to a progressive deactivation with time. Best 
regeneration conditions have to be determined in order to demon- 
strate industrial feasibility of operating at low temperatures. 


9226 (CEA-DPS—88-03-SEAPS) Directions for use of 
AQUABIOS program. Robeau, D.; Laporte, J.; Wartenberg, |. CEA 
Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Protection Sanitaire. Jun 1988. 27p. (in French). Order 
Number DE90737340. Available from NTIS (US Sales Only), PC 
AO3/MF A01. 

The model AQUABIOS permits to do an assessment of doses 
due to the transfer of radionuclides in the environment from an out- 
let as river or water underground. This model permits to define an 
associated scenario to each particular radioactive waste disposal 
including the special way of transfer through the biosphere. 


9227 (CEA-DPS-88-09-SEAPS) AQUABIOS code. Refer- 
ence manual. Wartenberg, |.; Laporte, J.; Oulion, S.; Robeau, D. 
CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. de Protection Sanitaire. 1988. 49p. (In French). Or- 
der Number DE90737341. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

The model AQUABIOS permits to do an assessment of doses 
due to the transfer of radionuclides in environment from an outlet 
as river or water underground. The radioactive releases can be 
done along as so long time as several millions years. The equa- 
tions directing the transfer of radionuclides in the different 
compartments of environment are in the first version of AQUABIOS 
analytically solved. The solution of these equations permits to ob- 
tain the stationary concentration of the radioactivity in environment. 
This model permits to define an associated scenario to each partic- 
ular radioactive waste disposal including the special way of transfer 
through biosphere. Dose and radioactive concentrations must be 
presented in tables or charts. This model must have evolution in 
future and this report describes the first level of it release. This re- 
port is a reference manual complement of the user’s guide. 


9228 (CONF-900256-1) Solidification/stabilization of tech- 
netium in cement-based grouts. Gilliam, T.M. (Oak Ridge 
National Lab., TN (USA) ); Bostick, W.D.; Spence, R.D.; Shoe- 
maker, J.L. Oak Ridge National Lab., TN (USA). [1990]. 13p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO05- 
840R21400. From 2. annual Gulf Coast Hazardous Substance 
Research Center symposium on solidification/stabilization: mecha- 
nisms and applications; Beaumont, TX (USA); 15-16 Feb 1990. 
Order Number DE90003681. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

Mixed low-level radioactive and chemically hazardous process 
treatment wastes from the Portsmouth Gaseous Diffusion Plant are 
stabilized by solidification in cement-based grouts. Conventional 
portland cement and fly ash grouts have been shown to be effec- 
tive for retention of hydrolyzable metals (e.g., lead, cadmium, 
uranium and nickel) but are marginally acceptable for retention of 
radioactive Tc-99, which is present in the waste as the highly mo- 
bile pertechnate anion. Addition of ground blast furnace slag to the 
grout is shown to reduce the leachability of technetium by several 
orders of magnitude. The selective effect of slag is believed to be 
due to its ability to reduce Tc(VIl) to the less soluble Te(IV) 
species. 12 refs., 4 tabs. 


9229 (DOE/NV/10461-T2-Vol.1) Yucca Mountain Project: A 
summary of technical support activities, January 1987—June 
1988: Volume 1. Nevada Nuclear Waste Project Office, Carson 
City, NV (USA); Mifflin and Associates, Inc., Las Vegas, NV (USA). 
May 1989. 273p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract FG08-85NV10461. Order Number 
DE90004711. Available from NTIS, PC A12/MF A01; OSTI; INIS. 
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This report is a summary of the technical support activities of 
Mifflin & Associates, Inc., during the 18-month period beginning 01 
January 1987 and ending on 30 June 1988. It covers the following 
topics: Vadose zone drilling site selection, permits and quality 
assurance (QA) procedures; climate change; geochemistry, miner- 
alogy; disturbed zone; hydrogeology; and review of technical 
documents. The report is organized by generally discussing each 
topic from the following perspectives: issue(s), objective(s) of activ- 
ity, finding(s), interpretation of finding(s), additional work needed, 
recommended program, and existing program. 


9230 (DOE/NV/10461-T4) Characteristics of the Las Ve- 
gas/Clark County visitor economy. Nevada Nuclear Waste 
Project Office, Carson City, NV (USA); Planning Information Corp., 
Denver, CO (USA). Jun 1988. 135p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract FG08-85NV10461. 
Order Number DE90004713. Available from NTIS, PC A07/MF 
A01; OSTI; INIS. 

The purpose of this report is to present the results of a review of 
the Clark County visitor economy and the Clark County visitor. The 
review, undertaken in support of NWPO's two objectives mentioned 
above, addressed a number of topics including performance of the 
Clark County visitor economy as a generator of employment, earn- 
ings and tax base; importance of the Clark County visitor economy 
to the Nevada economy as a whole; elements of the Clark County 
visitor economy outside the Las Vegas strip and downtown areas; 
current trends in the Clark County visitor industry; and indirect eco- 
nomic effects of Clark County casino/hotel purchases. 


9231 (DOE/NV/10461—-T5) Current target industry analy- 
sis: Las Vegas Metropolitan Area. Boyle, M.R. (Growth 
Strategies Organization, Reston, VA (USA)). Nevada Nuclear 
Waste Project Office, Carson City, NV (USA); Growth Strategies 
Organization, Reston, VA (USA). Jun 1988. 15p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract FG08-85NV10461. 
Order Number DE90004714. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

This is the second of three reports dealing with the Las Vegas 
MSA's economic development potential in support of an overall ef- 
fort to prepare an environmental impact statement for the proposed 
underground nuclear waste storage facility at Yucca Mountain. The 
first report provides an assessment of the MSA current business 
climate for economic growth. This second report draws on that 
business climate assessment to evaluate the Las Vegas MSA's 
competitive posture in pursuing business investment in the 
“primary” sector of the economy — businesses which sell their prod- 
ucts or services outside the local marketplace and bring new 
money back into the area and businesses serving local customers 
who would otherwise import these products or services from suppli- 
ers outside the area. GSO has developed an analytic tool which 
attempts to model the decision process used by businesses in se- 
lecting locations for new or expanded business investment. This 
computer based model reflects variations in site selection decision 
making among industries and ownership and management types. 
The underlying premise of the GSO locational compatibility index 
(LCl) model is that locational decisions are based more on a pro- 
cess of elimination that on a process of selection. There are many 
factors, some essential and some desirable, which influence any 
site selection decision. Multivariate comparative analyses narrow 
the geographic field to a region, then a group of states, then a 
state, then a sub-state region, then a community and finally to a 
specific site. Sometimes these analyses are rational and quantita- 
tive. More often, they are at least partially random and intuitive. 2 
tabs. 


9232 (DOE/NV/10461-T6) Business profile of metropolitan 
Las Vegas. Boyle, M.R. (Growth Strategies Organization, Reston, 
VA (USA)). Nevada Nuclear Waste Project Office, Carson City, NV 
(USA); Growth Strategies Organization, Reston, VA (USA). Jun 
1988. 46p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract FGO8-85NV10461. Order Number DE90004715. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

This first report describes the present makeup of the Las Vegas 
metropolitan statistical area (MSA) economy and analyzes the 
climate for business expansion. The second report contains an as- 
sessment of the competitiveness of the area as a location for new 
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or expanded facilities investment by companies in approximately 
600 business groups. The third report projects Las Vegas’ competi- 
tiveness at the start of the next century in the absence of a nuclear 
waste storage facility and then evaluates the potential impacts of 
siting that facility near Las Vegas on its ability to attract and retain 
business investment. The primary purpose of these reports is to 
contribute to the overall assessment of the environmental impact of 
the US Department of Energy's proposed action to build and oper- 
ate an underground nuclear waste storage facility at Yucca 
Mountain. The first two reports also serve a second purpose — they 
can be used by economic development organizations in the Las 
Vegas metropolitan area in their ongoing efforts to attract new busi- 
ness investment. Information contained in the business climate 
analysis found in this first report can be incorporated into market- 
ing materials. The competitiveness assessment contained in the 
second report can be used by these organizations in identifying 
targets they wish to pursue. 


9233 (DOE/NV/10461-T7) Nevada state revenues analy- 
sis. Nevada Nuclear Waste Project Office, Carson City, NV (USA); 
Planning Information Corp., Denver, CO (USA). Jun 1988. 78p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract FG08- 
85NV10461. Order Number DE90004716. Available from NTIS, PC 
AOS5/MF A01; OSTI; INIS; GPO Dep. 

This report analyzes the major sources of revenue to the Nevada 
State General Fund for purposes of estimating impacts associated 
with the siting of a nuclear waste repository at Yucca Mountain in 
Nye County, Nevada. Each major revenue source is analyzed to 
identify relationships among the economic or demographic base, 
the revenue base, and the revenues generated. Trends and 
changes in the rates and/or base are highlighted. A model is devel- 
oped for each revenue source to allow impact estimation. 


9234 (DOE/NV/10461-T8) Nevada local government rev- 
enues analysis. Nevada Nuclear Waste Project Office, Carson 
City, NV (USA); Planning Information Corp., Denver, CO (USA). 
Jun 1988. 111p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract FG08-85NV10461. Order Number DE90004717. Available 
from NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 

This report analyzes the major sources of revenue for Nevada 
local government for purposes of estimating the impacts associated 
with the siting of a nuclear waste repository at Yucca Mountain. 
Each major revenue source is analyzed separately to identify rela- 
tionships between the economic or demographic base, the revenue 
base and the revenues generated. Trends and changes in the 
rates and/or base are highlighted. A model is developed for each 
component to allow impact estimation. This report is a companion 
to the report Nevada State Revenues Analysis. 


9235 (DOE/NV/10461-T9) The effects of human reliability 
in the transportation of spent nuclear fuel. Tuler, S. (Clark Univ., 
Worcester, MA (USA). Center for Technology, Environment, and 
Development); Kasperson, R.E.; Ratick, S. Nevada Nuclear Waste 
Project Office, Carson City, NV (USA); Clark Univ., Worcester, MA 
(USA). Center for Technology, Environment, and Development. Jun 
1988. 247p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract FG08-85NV10461. Order Number 
DE90004718. Available from NTIS, PC A11/MF A01; OSTI; INIS. 

Despite the evident importance of the subject, no comprehensive 
analysis of human factors in spent fuel transportation has occurred. 
A reason for this may be the assumption that potential human con- 
tributions to spent fuel transportation risks are negligible [Nuclear 
Regulatory Commission 1980]. There are several characteristics of 
spent fuel and other high-level radioactive waste transport, how- 
ever, that suggest that human actions may indeed contribute 
significantly to both actual and perceived risk of the system. 52 
refs. 


9236 (DOE/NV/10461-T10) Risk management and organl- 
zational systems for high-level radioactive waste disposal: 
Issues and priorities. Emel, J. (Clark Univ., Worcester, MA 
(USA). Center for Technology, Environment, and Development); 
Cook, B.; Kasperson, R.; Brown, H.; Guble, R.; Himmelberger, J.; 
Tuller, S. Nevada Nuclear Waste Project Office, Carson City, NV 
(USA); Clark Univ., Worcester, MA (USA). Center for Technology, 
Environment, and Development. Sep 1988. 87p. Sponsored by 





U.S. DOE Radioactive Waste Management. DOE Contract FG08- 
85NV 10461. Order Number DE90004719. Available from NTIS, PC 
A05/MF A01; OSTI; INIS. 

The discussion to follow explores the nature of the high-level ra- 
dioactive waste disposal tasks and their implications for the design 
and organizational structure of effective risk management systems. 
We organize this discussion in a set of interrelated tasks that draw 
upon both relevant theory and accumulated experience. Specifi- 
cally these tasks are to assess the management implications of the 
high levels of technical and social uncertainty that characterize the 
technology and mission; to identify the elements of organizational 
theory that bear upon risk management system design; to explore 
these theoretical issues in the context of two hypothetical risk sce- 
narios associated with radioactive waste disposal; to consider the 
appropriate role of engineered and geological barriers; to examine 
briefly issues implicit in DOE’s past waste management perfor- 
mance, with special attention to the Hanford facility; and to suggest 
findings and recommendations that require further attention. 74 
refs. 


9237 (DOE/NV/10461—-T11) Distributional equity problems 
at the proposed Yucca Mountain facility. Kasperson, R.E. (Clark 
Univ., Worcester, MA (USA). Center for Technology, Environment, 
and Development); Abdoliahzadeh, S. Nevada Nuclear Waste 
Project Office, Carson City, NV (USA); Clark Univ., Worcester, MA 
(USA). Center for Technology, Environment, and Development. Jul 
1988. 26p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract FG08-85NV10461. Order Number 
DE90004720. Available from NTIS, PC A03/MF A01; OSTI; INIS. 

This paper addresses one quite specific part of this broad range 
of issues — the distribution of impacts to the state of Nevada and to 
the nation likely to be associated with the proposed Yucca Moun- 
tain repository. As such, it is one of four needed analyses of the 
overall equity problems and needs to be read in conjunction with 
our proposed overall framework for equity studies. The objective of 
this report is to consider how an analysis might be made of the 
distribution of projected outcomes between the state and nation. At 
the same time, it needs to be clear that no attempt will be made 
actually to implement the analysis that is proposed. What follows is 
a conceptual statement that identifies the analytical issues and pro 
poses an approach for overcoming them. Significantly, it must also 
be noted that this report will not address procedural equity issues 
between the state and nation for this is the subject of a separate 
analysis. 14 refs., 8 figs., 3 tabs. 


9238 (DOE/NV/10461-T12) Potential retrieval of radioac- 
tive wastes at the proposed Yucca Mountain repository: A 
preliminary review of risk issues. Goble, R. (Clark Univ., 
Worcester, MA (USA). Center for Technology, Environment, and 
Development); Golding, D.; Kasperson, R.E. Nevada Nuclear 
Waste Project Office, Carson City, NV (USA); Clark Univ., Worces- 
ter, MA (USA). Center for Technology, Environment, and 
Development. Jun 1988. 44p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract FG08-85NV10461. Order Num- 
ber DE90004721. Available from NTIS, PC AO3/MF A01; OSTI; 
INIS. 

The absence of risk-based criteria for retrieval planning does not 
mean, of course, that DOE has been unconcerned about the risks 
of a retrieval operation or that pertinent information has not been 
generated. On the other hand, it is worrisome that there has not 
yet been a systematic identification and assessment of the poten- 
tial risks. The goals of this preliminary review are: to explore the 
nature of the risks associated with a retrieval operation; to assess 
the adequacy of DOE's evaluation of these risks; to identify 
unresolved issues requiring further attention, and to examine impli- 
cations for the state of Nevada. 


9239 


(DOE/NV/10461-T13) Postclosure risks at the pro- 
posed Yucca Mountain repository: A review of methodological 
and technical Issues. Eme!, J. (Clark Univ., Worcester, MA 
(USA). Center for Technology, Environment, and Development); 
Kasperson, R.E.; Goble, R.; Renn, O. Nevada Nuclear Waste 
Project Office, Carson City, NV (USA); Clark Univ., Worcester, MA 
(USA). Center for Technology, Environment, and Development. Jun 


1988. 55p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract FG08-85NV10461. Order Number 
DE90004722. Available from NTIS, PC A04/MF A01; OSTI; INIS. 
Accordingly, the first section of the report provides an overview 
and critique of the risk analysis methodology proposed by the US 
Department of Energy (DOE 1988) in the Draft Site Characteriza- 
tion Plan (SCP) and related documents. The second section 
addresses specific technical problems associated with the site. 
Each section considers the significance or implications of the is- 
sues for the successful long-term isolation of radioactive wastes 
from the biosphere. We conclude with overall observations on the 
adequacy of current understandings and approaches in the waste 
disposal program and implications for the State of Nevada. 


9240 (DOE/NV/10461-T14) The accident at Gorleben: A 
case study of risk communication and risk amplification in the 
Federal Republic of Germany. Peters, H.P. (Clark Univ., Worces- 
ter, MA (USA). Center for Technology, Environment, and 
Development); Hennen, L. Nevada Nuclear Waste Project Office, 
Carson City, NV (USA); Clark Univ., Worcester, MA (USA). Center 
for Technology, Environment, and Development. Jul 1988. 59p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract FG08-85NV10461. Order Number DE90004723. Available 
from NTIS, PC A04/MF A01; OSTI; INIS. 

On May 12, 1987 an accident happened in the “pilot mine” at 
Gorleben in the Federal Republic of Germany where the feasibility 
of a repository or high-radioactive nuclear waste is currently being 
investigated. A miner was killed during that accident and two oth- 
ers were severely injured. Although this accident happened during 
conventional mining work and had nothing to do with radioactive 
waste, this event received much public attention and news cover- 
age and had a strong impact on the political debate on the 
Gorleben project of a repository mine for radioactive waste and 
even on the nuclear power controversy in general. This study does 
not aim to evaluate the accident that happened in the Gorleben pi- 
lot mine from a geological point of view nor does it aim to evaluate 
the West German waste disposal concept. All information given in 
chapter 2 on these aspects should be considered as background 
information, useful in understanding the subject of this case study: 
the risk communication concerning the Gorleben project in general 
and the accident in the shaft in particular. 


9241 (DOE/NV/10461-T15) New Mexico Waste Isolation 
Pilot Project (WIPP): An historical overview. Cummings, R.G. 
(New Mexico Univ., Albuquerque, NM (USA)). Nevada Nuclear 
Waste Project Office, Carson City, NV (USA); New Mexico Univ., 
Albuquerque, NM (USA). Jun 1988. 46p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract FG08-85NV10461. 
Order Number DE90004724. Available from NTIS, PC A03/MF 
A01; OSTI; INIS. 

Given the WIPP’s position as the nation’s first nuclear waste 
repository many aspects of its evolution and development may be 
of interest. For the purpose of this study attention is to be focused 
on the subset of these aspects which relate to the socioeconomic 
impacts—anticipated and realized—of the WIPP. In these regards, 
attention is first given, in section Il, to some of the major technical 
issues, and issues related to public confidence in the DOE, which 
have been raised to date during the site characterization and con- 
struction phases of the WIPP. In section Ill, our focus is on the 
patterns of public reactions to the WIPP project, and the suc- 
cesses/failures of the state and the DOE in dealing with these 
reactions. Section IV compares the promise of economic benefits 
projected for the WIPP with WIPP’s performance in generating 
such benefits. 


9242 (DOE/NV/10461-T16) The US Department of En- 
ergy’s attempt to site the Monitored Retrievable Storage 
Facility (MRS) in Tennessee, 1985-1987. Fitzgerald, M.R. (Ten- 
nessee Univ., Knoxville, TN (USA). Energy, Environment and 
Resources Center); McCabe, A.S. Nevada Nuclear Waste Project 
Office, Carson City, NV (USA); Tennessee Univ., Knoxville, TN 
(USA). Energy, Environment and Resources Center. May 1988. 
80p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract FG08-85NV10461. Order Number DE90004725. 
Available from NTIS, PC AO5/MF A01; OSTI; INIS. 
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This report is concerned with how America's public sector is 
handling the challenge of implementing a technical, environmental 
policy, that of managing the nation's high-level nuclear waste, as 
reflected in the attempt of the US Department of Energy (DOE) to 
site a Monitored Retrievable Storage Facility (MRS) for high-level 
radioactive waste in Tennessee. It has been observed that “ra- 
dioactive wastes present some of societies’ most complex and 
vexing choices.” There is deep and abiding disagreement about al- 
most every aspect of radioactive waste management (RW). 


9243 (DOE/NV/10461-T17) Goiania incident case study. 
Petterson, J.S. (Impact Assessment, Inc., La Jolla, CA (USA)). 
Nevada Nuclear Waste Project Office, Carson City, NV (USA); Im- 
pact Assessment, Inc., La Jolla, CA (USA). Jun 1988. 82p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract FG08-85NV10461. Order Number DE90004726. Available 
from NTIS, PC AO5/MF A01; OSTI; INIS. 

The reasons for wanting to document this case study and 
present the findings are simple. According to USDOE technical risk 
assessments (and our own initial work on the Hanford socioeco- 
nomic study), the likelihood of a major accident involving exposure 
to radioactive materials in the process of site characterization, con- 
struction, operation, and closure of a high-level waste repository is 
extremely remote. Most would agree, however, that there is a rela- 
tively high probability that a minor accident involving radiological 
contamination will occur sometime during the lifetime of the reposi- 
tory — for example, during transport, at an MRS site or at the 
permanent site itself during repacking and deposition. Thus, one of 
the major concerns of the Yucca Mountain Socioeconomic Study is 
the potential impact of a relatively minor radiation-related accident. 
A large number of potential impact of a relatively minor radiation- 
related accident. A large number of potential accident scenarios 
have been under consideration (such as a transportation or other 
surface accident which results in a significant decline in tourism, 
the number of conventions, or the selection of Nevada as a retire- 
ment residence). The results of the work in Goiania make it clear, 
however, that such a significant shift in established social patterns 
and trends is not likely to occur as a direct outcome of a single 
nuclear-related accident (even, perhaps, a relatively major one), 
but rather, are likely to occur as a result of the enduring social 
interpretations of such an accident — that is, as a result of the pro- 
cess of understanding, communicating, and socially sustaining a 
particular set of associations with respect to the initial incident. 


9244 (DOE/NV/10461-T18) Assessment of the impact of a 
nuclear waste repository at Yucca Mountain on the economic 
development potential of Las Vegas, Clark County, and the 
surrounding area. Boyle, M.R. (Growth Strategies Organization, 
Reston, VA (USA)). Nevada Nuclear Waste Project Office, Carson 
City, NV (USA); Growth Strategies Organization, Reston, VA 
(USA). Jan 1989. 13p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract FG08-85NV10461. Order Number 
DE90004727. Available trom NTIS, PC A03/MF A01; OSTI; INIS. 
Growth Strategies Organization has completed an assessment of 
the Las Vegas MSA's competitiveness in the attraction of new 
business facilities to the area. That report found that under current 
business climate conditions and in the present economic develop- 
ment market place, the region is a competitive site for about one 
hundred of the six hundred types of primary businesses studied. It 
is almost competitive as a location for another 80 to 90 types of 
businesses and is a marginal choice for another 200 business 
groups. In other words, Clark County, as is, fully satisfies the basic 
requirements of almost a sixth of the businesses in this study. With 
minor improvements in areas such as the skill mix of its work force 
and the quality of its educational facilities and with an effective 
campaign to improve the area’s image, the Las Vegas area could 
become a competitive location for about two-thirds of all business 
groups — a very large shift in marketability. The proposed nuclear 
waste repository that he Federal government has proposed for sit- 
ing at Yucca Mountain more than a hundred miles from Las Vegas 
would become operational after the turn of the century, more than 
fifteen years from now. Its influence on business investment deci- 
sions would be felt in the mid- to late-1990s if the final decision 
were made and announced. To measure that impact it would be 
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desirable to establish a baseline that reflects Clark County’s com- 
petitiveness as a business facility location in the middle of the next 
decade. In constructing that baseline, several variables could be 
considered — changes in business climate conditions in the area 
other than the nuclear waste repository; and changes in the loca- 
tion decision process itself resulting from changes in technology 
and in market pressures. 


9245 (DOE/NV/10461-T19) Summary of background fiscal 
data and analysis for the Nevada socioeconomic impact as- 
sessment study to date. Nevada Nuclear Waste Project Office, 
Carson City, NV (USA); Planning Information Corp., Denver, CO 
(USA). Jan 1989. 118p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract FG08-85NV10461. Order Num- 
ber DE90004728. Availabie from NTIS, PC AO6/MF A01; OSTI; 
INIS. 

This study has developed models to assess the fiscal implica- 
tions of a projected economic and demographic future for the State 
of Nevada and for its three southern countries, Clark, Lincoln and 
Nye. The models analyze the fiscal implications of an economic 
and demographic future for the State General Fund, the State 
Highway Fund, local government general funds, local capital re- 
quirements, the State Distributive Fund and local school districts. 


9246 (DOE/NV/10461—T20) Assessing the state/nation dis- 
tributional equity issues associated with the proposed Yucca 
Mountain repository: A conceptual approach. Kasperson, R.E. 
(Clark Univ., Worcester, MA (USA). Center for Technology, Envi- 
ronment, and Development); Ratick, S.; Renn, O. Nevada Nuclear 
Waste Project Office, Carson City, NV (USA); Clark Univ., Worces- 
ter, MA (USA). Center for Technology, Environment, and 
Development. Jun 1988. 22p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract FG08-85NV10461. Order Num- 
ber DE90004729. Available from NTIS, PC A03/MF A01; OSTI; 
INIS; GPO Dep. 

This paper addresses one quite specific part of this broad range 
of issues — the distribution of impacts to the state of Nevada and to 
the nation likely to be associated with the proposed Yucca Moun- 
tain repository. As such, it is one of four analyses of the overall 
equity problems and needs to be read in conjunction with our pro- 
posed overall framework for the equity studies and the several 
other specific analyses. The objective of this report is to consider 
how an analysis might be made of the distribution of projected out- 
comes between the state and nation. At the same time, it needs to 
be clear that no attempt will be made actually to implement the 
analysis that is proposed. What follows is a conceptual statement 
that identifies the analytical issues and problems and proposes an 
approach for overcoming them. Significantly, it must be remem- 
bered that this report will not address procedural equity issues 
between the state and nation for this is the subject of a separate 
analysis. 10 refs., 2 figs. 


9247 (DOE/NV/10461-T21) A framework for analyzing and 
responding to the equity problems involved in high-level ra- 
dioactive waste disposal. Kasperson, R.E. (Clark Univ., 
Worcester, MA (USA). Center for Technology, Environment, and 
Development); Ratick, S.; Renn, O. Nevada Nuclear Waste Project 
Office, Carson City, NV (USA); Clark Univ., Worcester, MA (USA). 
Center for Technology, Environment, and Development. Jun 1988. 
17p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract FG08-85NV10461. Order Number DE90004730. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

As used in the discussion that follows, and in our research pa- 
pers treating equity in the Yucca Mountain Socioeconomic Impact 
Study, equity refers to the fairness of the process or results of a 
particular activity or development on the various affected groups or 
individuals. The proper role for equity analyses, in our view, is not 
to provide final answers for the difficult issues involved. Any such 
solutions would require absolute values to which all interested and 
affected parties would subscribe. They would also require agree- 
ment as to the meaning of “harm,” “benefit,” and “burden” as well 
as how these factors should most appropriately be measured and 
valued. Such absolute values and social consensus is not realistic. 
So no overall quantitative expression of the amount of inequity can 
be definitively calculated or stated. 





9248 (DOE/NV/10461-T22) Nevada state and local gov- 
ernment comments on the US Department of Energy’s report 
to Congress pursuant to Section 175 of the Nuclear Waste 
Policy Act, as amended. Nevada Nuclear Waste Project Office, 
Carson City, NV (USA). Mar 1989. 72p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract FG08-85NV10461. 
Order Number DE90004731. Available from NTIS, PC A04/MF 
A01; OSTI; INIS. 

The State of Nevada and affected local governments and Indian 
Tribes recognize the difficulties Department of Energy (DOE) en- 
countered in attempting to compile a meaningful report on possible 
repository-related impacts in the relatively short amount of time 
available for the task. Overall, the Section 175 Report represents a 
positive beginning in what must, necessarily, be a much more thor- 
ough and detailed impact assessment effort. Although the current 
Report Does not identify the full range of repository impacts, nor 
seek to quantify them, it is useful as a framework or scoping docu- 
ment which, when supplemented with information on the specifics 
of impacts and costs/strategies for mitigation, may be useful in un- 
derstanding the effects a repository will have upon the State of 
Nevada and affected communities. Subsequent socioeconomic 
analyses should follow-up this positive beginning and specify in 
greater detail the areas where undefined impacts may occur. Such 
analyses should expand the geographic scope of the Report, ad- 
dress transportation impacts along potential high-level waste 
routes, complete the project description (i.e., uncertainties with 
regard to labor force, materials requirements, etc.) used in fore- 
casting effects within various categories of impacts, refine the 
section on impact mitigation strategies, and give fuller treatment to 
tourism and economic development impacts. 


9249 (DOE/NV/10461-T23) The convention planning pro- 
cess: Potential impact of a high-level Nuclear Waste 
Repository in Nevada. Kunreuther, H. (Pennsylvania Univ., 


Philadelphia, PA (USA). Center for Risk and Decision Processes); 
Easterling, D.; Kleindorfer, P. Nevada Nuclear Waste Project Of- 


fice, Carson City, NV (USA); Pennsylvania Univ., Philadelphia, PA 
(USA). Center for Risk and Decision Processes. Sep 1988. 182p. 
Sponsored by U.S. DOE Defense Programs. DOE Contraci FG08- 
85NV 10461. Order Number DE90004732. Available from NTIS, PC 
AO9/MF A01; OSTI; INIS. 

This report presents results from two studies that test whether a 
high level nuclear waste repository sites at Yucca Mountain, 
Nevada will diminish the willingness of meeting planners to sched- 
ule conventions, trade shows, and other meetings in Las Vegas. 
The first study, a focus group interview with nine meeting planners 
from the Philadelphia area, found little evidence that planners’ se- 
lection decisions would be influenced by environmental hazards 
(e.g., earthquakes, pollution), unless planners were led to believe 
that these hazards would have a direct impact on convention 
delegates and the planner could conceivably be held personally re- 
sponsible for any such impacts. Participants did point out that they 
would be sensitive to continued media coverage of a negative 
event, as this might stigmatize the city in the eyes of delegates. 
The results from the focus group guided the development of a 
larger and more formal questionnaire survey of meeting planners 
who were known to have selected Las Vegas for a meeting. Of the 
153 planners recruited, 114 had a future meeting scheduled and 
39 had arranged a meeting that was recently held in the city. Sub- 
jects first answered a number of questions that described the 
process by which they chose Las Vegas among the possible 
convention cities. They were then instructed to reconsider their de- 
cision in light of seven different scenarios pertaining to the 
repository at Yucca Mountain. 


9250 (DOE/NV/10461-T24) Yucca Mountain socioeco- 
nomic project: An interim report on the State of Nevada 
socioeconomic studies. Nevada Nuclear Waste Project Office, 
Carson City, NV (USA); Mountain West Research, Las Vegas, NV 
(USA). Jun 1989. 255p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract FGO08-85NV10461. Order Number 
DE90004733. Available from NTIS, PC A12/MF A01; OSTI; INIS; 
GPO Dep. 

The State of Nevada formally initiated a study of the socioeco- 
nomic impacts of a proposed high-level nuclear waste repository at 
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Yucca Mountain in southern Nevada in 1986 after the Nevada site 
had been chosen as a potential waste disposal site. The State and 
affected local governments that participated in the development of 
the study recognized that the effort would need to go well beyond 
what is traditionally considered adequate for socioeconomic impact 
assessment because of the unique nature of the repository project. 
This Interim Report is a report on work in progress and presents 
findings from the research to date on the potential consequences 
of a repository for the citizens of Nevada. The research and find- 
ings in the Report have been subjected to rigorous peer review as 
part of the state’s effort to insure independent, objective analysis 
that meets the highest professional standards. The basic research 
effort will continue through June 1990 and will enable the state tc 
refine and clarify the findings presented in this interim Report. 


9251 (DOE/NV/10461-T25) Perceived risk, stigma, and 
potential economic impacts of a high-level nuclear waste 
repository in Nevada. Slovic, P. (Decision Research, Eugene, OR 
(USA)); Layman, M.; Kraus, N.N.; Chalmers, J.; Gesel, G.; Flynn, 
J. Nevada Nuclear Waste Project Office, Carson City, NV (USA); 
Decision Research, Eugene, OR (USA); Mountain West Research, 
Las Vegas, NV (USA). Jul 1989. 58p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract FG08-85NV10461. Order Number 
DE90004734. Available from NTIS, PC AO4/MF A01; OSTI; INIS; 
GPO Dep. 

This paper describes a program of research designed to assess 
the potential impacts of a high-level nuclear waste repository at 
Yucca Mountain, Nevada, upon tourism, retirement and job-related 
migration, and business development in Las Vegas and the state. 
Adverse economic impacts may be expected to result from two re- 
lated social processes. One has to do with perceptions of risk and 
socially amplified reactions to “unfortunate events” associated with 
the repository (major and minor accidents, discoveries of radiation 
releases, evidence of mismanagement, attempts to sabotage or 
disrupt the facility, etc.). The second process that may trigger sig- 
nificant adverse impacts is that of stigmatization. The conceptual 
underpinnings of risk perception, social amplification, and stigmati- 
zation are discussed in this paper and empirical data are 
presented to demonstrate how nuclear images associated with Las 
Vegas and the State of Nevada might trigger adverse effects on 
tourism, migration, and business development. 


9252 (DOE/NV/10461-T26) An interim report on the State 
of Nevada socioeconomic studies: Executive summary: Yucca 
Mountain socioeconomic project. Nevada Nuclear Waste Project 
Office, Carson City, NV (USA); Mountain West Research, Las Ve- 
gas, NV (USA). Jun 1989. 15p. Sponsored by U.S. NOE Defense 
Programs. DOE Contract FG08-85NV10461. Order Number 
DE90004735. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

This Interim Report is a report on work in progress and presents 
findings from the research to date on the potential consequences 
of a repository for the citizens of Nevada. The research and find- 
ings in the Report have been subjected to rigorous peer review as 
part of the state’s effort to insure independent, objective analysis 
that meets the highest professional standards. The basic research 
effort will continue through June 1990 and will enable the state to 
refine and clarity the findings presented in this Interim Report. 


9253 (DOE/NV/10461-T28) Regional importance of post-6 
M.Y. old vocanism in the them Great Basin: implications 
for risk assessment of volcanism at the proposed Nuclear 
Waste Repository at Yucca Mountain, Nevada: Annual report 
No. 10, July 1, 1987—June 30, 1988. Nevada Univ., Las Vegas, 
NV (USA). Center for Volcanic and Tectonic Studies. 1 Sep 1988. 
79p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
FG08-85NV10461. Order Number DE90004741. Available from 
NTIS, PC AO5/MF A01; OSTI; INIS; GPO Dep. 

This report summarizes our activities during the period July 1, 
1987 to June 30, 1988. Our goal was to develop an understanding 
of late-Miocene and Pliocene volcanism in the Great Basin by 
studying late-Tertiary volcanic rocks to the north and south of the 
Nevada Test Site (Figure 1). We especially concentrated on de- 
tailed stratigraphic studies and geochemistry to determine the 
nature of chemical changes during the lifetime of a volcanic field, 
and on structural studies to determine the nature of the structures 
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that control vent location. Also, K-Ar age dating provided important 
new information on the duration of activity at a single volcanic cen- 
ter. Geologic studies were concentrated in the Fortification basalt 
field in southern Nevada and in the Reveille Range in central 
Nevada. Our studies provide three important conclusions that have 
implications for volcanism about the proposed Nuclear Waste 
Repository at Yucca Mountain. There are no easily recognized 
geochemical characteristics that signify the termination of volcan- 
ism. The location of vent areas of basaltic volcanoes are not 
necessarily controlled by pre-existing structures. Volcanism at an 
individual basaltic center may last as long as 500,000 years. 32 
refs., 34 figs., 6 tabs. 


9254 (DOE/NV/10461-T29) Physical and chemical proper- 
ties of zeolite minerals occurring at the Yucca Mountain Site. 
Smyth, J.R. (Colorado Univ., Boulder, CO (USA). Dept. of Geologi- 
cal Sciences). Mifflin and Associates, Inc., Las Vegas, NV (USA); 
Colorado Univ., Boulder, CO (USA). Dept. of Geological Sciences. 
1 Aug 1988. 19p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract FG08-85NV10461. Order Number DE90004740. 
Available from NTIS, PC A03/MF A01; OSTI; INIS. 

Silica tuffs at Yucca Mountain, Nevada, are under investigation 
as potential host rocks for isolation of high and intermediate level 
radioactive wastes from commercial nuclear power generation. 
Non- welded and partially welded tuffs at this site may contain ma- 
jor amounts (up to 90%) of the zeolite minerals clinoptilolite, 
mordenite, and anaicime. Densely welded tuffs which form the pro- 
posed repository horizon and some of the minor basaltic dikes at 
the site contain clinoptilolite or heulandite as fracture filling which 
limits the permeability of these rocks. The cation exchange proper- 
ties of these zeolites allow them to form a natural sorptive barrier 
to the migration of radionuclides that may move as soluble cationic 
species in ground water. However, these zeolites are unstable at 
elevated temperatures and may breakdown either by dehydration 
at low water-vapor pressures or by mineralogical reaction to more 
stable phases at higher water-vapor pressures and at relatively low 
temperatures (80-—100°C). All the breakdown reactions occurring 
with increasing temperature result in significant volume reductions 
and evolution of fluids. Thus they may provide a pathway (shrink- 
age fractures) and a driving force (fluid pressure) for release of 
radionuclides to the biosphere if heat-generating wastes are em- 
placed in zeolite-rich horizons. The breakdown reactions and the 
sorptive properties both vary strongly with zeolite crystal chemistry, 
and for any given structure, with the exchangeable cations present 
in that structure. Thus an improved knowledge of the crystal chem- 
istry of these zeolites, particularly clinoptilolite which has not been 
thoroughly studied due to a scarcity of adequate crystals, will allow 
improved models of radionuclide migration and a better evaluation 
of any potential hazards posed by breakdown of these highly 
temperature-sensitive minerals at the Yucca Mountain site. 38 refs., 
5 figs., 2 tabs. 


9255 (DOE/NV/10461-T30) Report of the State of Nevada 
Commission on Nuclear Projects. Nevada Commission on Nu- 
clear Projects, Carson City, NV (USA). Nov 1988. 78p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract FG08-85NV10461. 
Order Nunwer DE90004739. Available from NTIS, PC AO5/MF 
A01; OSTI; INIS; GPO Dep. 

Chapter One of the report presents a brief overview of the com- 
mission’s functions and statutory charges. It also contains a 
summary of developments which have affected the overall nuclear 
waste disposal issue since the last Commission report was pub- 
lished. This chapter summarizes the Nuclear Waste Policy 
Amendments Act of 1987 (NWPAA), which significantly modified 
federal waste disposal policy and identified Nevada’s Yucca Moun- 
tain as the only site to be evaluated for suitability as a nuclear 
waste repository. Chapter Two contains a synthesis of Commission 
activities and reports on the findings of the Commission relative to 
the geotechnical, environmental, socioeconomic, transportation, in- 
tergovernmental and legal aspects of federal and state nuclear 
waste program efforts. Chapter Three of the report presents rec- 
ommendations which the Commission is making to the 1989 
Nevada Legislature, the governor, and others concerned with mat- 
ters surrounding the proposed high-level nuclear waste repository 
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at Yucca Mountain and with repository-related activities, such as 
the transportation of radioactive materials. 


9256 (DOE/NV/10461-T31) Report of the Nevada Commis- 
sion on Nuclear Projects. Nevada Commission on Nuclear 
Projects, Carson City, NV (USA). Nov 1986. 140p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract FG08-85NV10461. 
Order Number DE90004738. Available from NTIS, PC A07/MF 
A01; OSTI; INIS. 

This summary represents the major conclusions reached by the 
Commission on Nuclear Projects. They reflect the Commission's 
experience with the high-level nuclear waste disposal program 
since 1985 and are the result of the Commission's scrutiny of both 
State and federal repository-related activities. 


9257 (DOE/NV/10461-T32) A report on high-level nuclear 
transportation: Prepared pursuant to assembly concurrent 
Resolution No. 8 of the 1987 Nevada Legislature. Nevada Nu- 
clear Waste Project Office, Carson City, NV (USA). Dec 1988. 
162p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
FG08-85NV10461. Order Number DE90004737. Available from 
NTIS, PC A08/MF A01; OSTI; INIS; GPO Dep. 

The report is divided into three major sections, each of which ad- 
dresses one of three directives cited above. Section 1.0 provides a 
review of DOE's statutory requirements, its repository transporta- 
tion program and plans, the major policy, programmatic, technical 
and institutional issues and specific areas of concern for the State 
of Nevada. Section 2.0 contains a description of the current fed- 
eral, state and tribal transportation regulatory environment within 
which nuclear waste is shipped and a discussion of regulatory is- 
sues which must be resolved in order for the State to minimize 
risks and adverse impacts to its citizens. Among other issues, this 
section addresses emergency management, liability for accidents, 
state permitting and fees, and consistency of State and local regu- 
lation with federal law. Section 3.0 contains the NWPO plan for the 
study and management of repository-related transporation. The 
plan addresses four areas, including policy and program manage- 
ment, regulatory studies, technical reviews and studies and 
institutional relationships. A fourth section provides recommenda- 
tions for consideration by State and local officials which would 
assist the State in meeting the objectives of the plan. 


9258 (DOE/NV/10461-T33) Review and comment on the 
US Department of Energy Site Characterization Plan Concep- 
tual Design report. Nevada Nuclear Waste Project Office, Carson 
City, NV (USA); Thompson (H. Platt) Engineering Co., Inc., Hous- 
ton, TX (USA). Oct 1988. 214p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract FG08-85NV10461. Order Number 
DE90004745. Available from NTIS, PC A10/MF A01; OSTI; INIS. 

The “Site Characterization Plan Conceptual Design Report,” as 
prepared by the United States Department of Energy and its con- 
tractors, depicts the conceptual designs being proposed for the 
Yucca Mountain, Nevada High-Level Waste Repository. Much of 
the report is comprised of designs based on large assumptions 
that lead to inconclusiveness in terms of technical integrity and 
reasonableness. As a result, the likely success of the designs pro- 
posed within the report is highly questionable from a technical and 
even constructibility standpoint. Grave deficiencies have been 
found throughout the report ranging from the over-simplification of 
the geologic and geohydrologic setting to the incorrect determina- 
tion of the repository horizon’s host rock strength. All of these 
deficiencies found within the report relate directly to the probable 
outcome of the site characterization of Yucca Mountain and the 
possible design and construction of a high-level waste repository at 
the site. It does not appear that a concerted effort has been put 
forth to develop many of the concepts within the report to a rea- 
sonable level of engineering and scientific integrity that would be 
Suitable to meet the needs of and provide the results to the Na- 
tion’s High-Level Waste Program. 


9259 (DOE/NV/10461-T34) Ground-water sampling of the 
NNWSI [Nevada Nuclear Waste Storage Investigation] water ta- 
ble test wells surrounding Yucca Mountain, Nevada. Matuska, 
N.A. (Nevada Univ., Reno, NV (USA). Water Resources Center). 
Nevada Nuclear Waste Project Office, Carson City, NV (USA); 
Nevada Univ., Reno, NV (USA). Water Resources Center. Dec 





1988. 20p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract FGO8-85NV10461. Order Number DE90004744. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The US Geological Survey (USGS), as part of the Nevada Nu- 
clear Waste Storage Investigation (NNWSI) study of the water table 
in the vicinity of Yucca Mountain, completed 16 test holes on the 
Nevada Test Site and Bureau of Land Management-administered 
lands surrounding Yucca Mountain. These 16 wells are monitored 
by the USGS for water-level data; however, they had not been 
sampled for ground-water chemistry or isotropic composition. As 
part of the review of the proposed Yucca Mountain high-level 
nuclear waste repository, the Desert Research Institute (DRI) sam- 
pled six of these wells. The goal of this sampling program was to 
measure field-dependent parameters of the water such as electrical 
conductivity, pH, temperature and dissolved oxygen, and to collect 
samples for major and minor element chemistry and isotopic 
analysis. This information will be used as part of a program to geo- 
chemically model the flow direction between the volcanic tuff 
aquifers and the underlying regional carbonate aquifer. 


9260 (DOE/NV/10461-T36) Environmental program plan- 
ning for the proposed high-level nuclear waste repository at 
Yucca Mountain, Nevada. Nevada Nuclear Waste Project Office, 
Carson City, NV (USA). Aug 1987. 135p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract FG08-85NV10461. Order Num- 
ber DE90004743. Available from NTIS, PC A07/MF A01; OSTI; 
INIS. 

This report was prepared to illustrate the policy and actions that 
the State of Nevada believe are required to assure that the quality 
of the environment is adequately considered during the course of 
the DOE work at the proposed high-level nuclear waste repository 
at Yucca Mountain. The report describes the DOE environmental 
program and the studies planned by NWPO to reflect the State’s 
position toward environmental protection. 41 refs., 2 figs., 11 tabs. 


9261 (DOE/NV/10461—-T37-Vol.2) Evaluation of the geo- 
logic relations and seismotectonic stability of the Yucca 
Mountain area, Nevada Nuclear Waste Site Investigation 
(NNWS)): Final report: Volume 2. Nevada Nuclear Waste Project 
Office, Carson City, NV (USA); Nevada Univ., Reno, NV (USA). 
Center for Neotectonic Studies. Oct 1988. 254p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract FG08- 
85NV10461. Order Number DE90004747. Available from NTIS, PC 
A12/MF A01; OSTI; INIS. 

This document describes activities for the year ending 30 June 
1988 by staff members of the Seismological Laboratory in support 
of the Yucca Mountain site assessment program. Participants in- 
clude James N. Brune, Director, John Anderson, William Peppin, 
Keith Priestley, Martha Savage, and Ute Vetter. Activities during 
the year centered largely around acquisition of equipment to be 
used for site characterization plan for Yucca Mountain. Due to 
modifications in the scheduling and level of funding, this work has 
not progressed as originally anticipated. The report describes 
progress in seven areas, listed in approximate order of significance 
to the Yucca Mountain project. These are: (1) equipment acquisi- 
tion, (2) review of the draft site characterization plan, (3) studies of 
earthquake sequence related to the tectonic problems at Yucca 
Mountain, (4) a review of the work of Szymanski in relation to Task 
4 concerns, (5) coordination meetings with USGS, DOE and NRC 
personnel, (6) studies related to Yucca Mountain and (7) other 
studies. 


9262 (DOE/RL/01030—-T20) Interpretation of seismic re- 
fraction data, Hanford Site. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations; Weston Geo- 
physical Corp., Westboro, MA (USA). Sep 1982. 38. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC06-77RL01030. Available from OSTI; INIS. 

Twenty (20) line miles of seismic refraction data and three (3) 
vertical seismic profiles (VSP) collected on the Hanford Reserva- 
tion were processed to produce interpreted cross sections (profiles) 
of the velocity layering and depth interfaces along the seismic re- 
fraction lines. The interpreted cross sections were used to compute 
static time corrections to a datum of 550 feet elevation along the 
seismic refraction lines. 3 refs., 13 figs., 8 tabs. 
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9263 (DOE/RW-0247) Report to Congress on reassess- 
ment of the Civilian Radioactive Waste Management Program. 
USDOE Office of Civilian Radioactive Waste Management, Wash- 
ington, DC (USA). Nov 1989. 22p. Sponsored by U.S. DOE 
Radioactive Waste Management. Available from OSTI; INIS. 

In the Report of the House Committee on Appropriations (House 
Report No. 101-96) on the Energy and Water Development Appro- 
priation Act, 1990 (P.L. 101-101), the Committee directed the 
Department of Energy (DOE) “- -- to submit a report within 60 days 
of enactment --- which describes in detail how the Department 
plans to respond to the Committee’s --- concerns dealing with en- 
demic schedule slips, problems in management structure, and lack 
of integrated contractor efforts.” This report has been prepared in 
response to the above-mentioned Congressional directive. It is 
based on a comprehensive review that the Secretary of Energy 
has recently completed of the Civilian Radioactive Waste Manage- 
ment Program. The Secretary's review has led to the development 
of a three-point action plan for restructuring the program. This plan 
is explained in this report. 


9264 (ENEA-RT-COMB-—89-11) EEC Round Robin test on 
the repository system simulation - clay option. Final report 
EEC research contract No. Fl 1W-0116l. Cantale, C.; Castelli, 
S.; Donato, A.; Traverso, D.M. ENEA, Casaccia (Italy). Dipt. Ciclo 
del Combustibile. Jun 1989. 47p. Order Number DE90733792. 
Available from NTIS (US Sales Only), PC A03. 

Work performed in the frame of the 1985-1989 programme of the 
European Atomic Energy Community: 'Management and storage of 
radioactive waste’. Task 3: ‘Testing and evaluation of conditioned 
waste and engineered barriers’. 

The objective of the "Reporting System Simulation Test (RSST) 
was to define a test method for the evaluation of waste perfor- 
mances in various geological disposal scenarios, with the possibility 
to simulate various additional materials, like canister, backfilling, 
overpack and host rock. The test procedure for the clay-option 
needed to be developed, especially with reference to the solution 
preparation and Eh (redox potential) measurements. The necessity 
to work in an argon atmosphere glove box brings in some opera- 
tional complications, mainly in the case of the Eh measurement, 
filtering and final volume determination. The reproducibility of the 
experimental data does not seem to be particularly good, probably 
due to the difficulties in standardizing the experimental procedure. 
An effort should be done to improve these aspects. The tightness 
of the container and the physical stability of the rock/backfill/grill 
with pins/synthetic interstitial claywater system are excellent. The 
leaching data reveal that the clay contribution to the final ionic con- 
centration of the solution is not negligible and should be better 
evaluated. The overall data-set shows that the glass leach rate, as 
expressed by Boron mass loss, decreases with time. 


9265 (EPRI-NP-6551) Fuel consolidation demonstration: 
Spent-fuel storage area analysis. Electric Power Research Inst., 
Palo Alto, CA (USA); Northeast Utilities Service Co., Berlin, CT 
(USA); Combustion Engineering, Inc., Windsor, CT (USA). ¢ Sep 
1989. 151p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment; Electric Power Research Institute. DOE Contract 
AC06-76RL01830. (PNL-6963). Available from Research Reports 
Center, Box 50490, Palo Alto, CA 94303. 

Fuel consolidation offers a means of substantially increasing the 
capacity of spent fuel storage pools. Consolidation system equip- 
ment design, development, construction, and testing are being 
performed in Windsor, Connecticut. Seismic and structural evalua- 
tion of the capability of the Millstone Unit 2 spent fuel pool and 
building to accommodate the increased fuel capacity is being con- 
ducted. NU plans to obtain a license to store consolidated fuel in 
the Millstone Unit 2 spent fuel storage pool. NU also plans to per- 
form a hot demonstration of the integrated consolidation system 
with spent fuel at Millstone Unit 2. This report describes an evalua- 
tion of consolidating fuel at Millstone Unit 2 with regard to the 
exposure of station personnel and the general public, and also with 
regard to the additional cooling required because of the increase in 
spent fuel storage capacity. The evaluations showed that consoli- 
dation will not pose a health risk either to the operators or to the 
general public. The existing plant spent fuel cooling system was 
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found to be adequate except in regard to limiting the bulk pool wa- 
ter temperature under certain circumstances during refueling when 
the pool was approaching being filled to the maximum with consoli- 
dated spent fuel. The report describes the administrative controls 
for dealing with this problem; the incidence of higher than recom- 
mended temperatures is expected to be very low. 23 refs., 13 figs. 


9266 (ETDE-IT—89-66) Volume reduction amd conditoning 
of ILW and LLW at ENEA Casaccia Center (Italy). Risoluti, P.; 
Cao, S.; Calabresi, G.; Filoni, D.; Mantovani, P. ENEA, Casaccia 
(Italy). Dipt. Ciclo del Combustibile. Oct 1989. 9p. (CONF-891006— 
14: Joint international waste management conference, Kyoto 
(Japan), 23-28 Oct 1989). Order Number DE90733804. Available 
from NTIS (US Sales Only), PC A02. 

Paper presented at 1989 joint international waste management 
conference (Kyoto, 23-28 Oct 1989). 

At the NUCLECO Casaccia Research Center (italy), intemediate 
and low-level radioactive solid wastes produced by ENEA (italian 
Commission for Alternative Energy Soruces) research activities, by 
universities, hospitals and small producers are collected and 
treated in the new ICS-42 piant, presently being commissioned 
(Feb 1989). The plant, owned by ENEA, is operated by NU- 
CLECO, a joint ENEA-AGIP stock company. Volume reduction of 
solid active wastes is achieved by supercompaction, using a 
15.000 KN press. The ICS-42 piant also includes a facility for dis- 
mantling large contaminated equipment prior to conditioning. 
Drums containing dry active wastes are supercompacted and 
placed in an overpack, 377 liter drum, which is filled with cement 
for final conditioning. The final package meets the standard criteria 
for land disposal issued by the Italian Regulatory Commission, 
DISP. The plant is operated through a computerized process con- 
trol system which allows fully automated and remote handling of 
the drums. The first results achieved during cold tests are given. 


9267 (ETDE-IT-89-67) The Italian R&D activitie in teh field 
of treatment and conditioning of ‘third category’ (high level) 
liquid radioactive wastes. Venditti, P.; Grossi, G. ENEA, Casac- 
cia (Italy). Dipt. Ciclo del Combustibile. Oct 1989. Qp. 
(CONF-891006—13: Joint international waste management confer- 
ence, Kyoto (Japan), 23-28 Oct 1989). Order Number 
DE90733805. Available from NTIS (US Sales Only), PC A02. 

Paper presented at 1989 joint international waste management 
conference (Kyoto, 23-28 Oct 1989). 

This paper summarizes the most significant R&D activities carried 
out by ENEA (italian Commission for Alternative Energy Sources) 
in support of the management of high-level radioactive wastes 
presently stored, in Italy, in liquid form. These R&D activities con- 
cern essentially: - the treatment and conditioning of the liquid HLW 
produced by the experimental reprocessing pilot facilities EURX 
and ITREC (chemical processing, vitrification, characterization of 
borosilicate glass); - the treatment of liquid alpha bearing wastes 
produced by the experimental MOX fuel facility at CRE Casaccia 
(Italy) (chemical processing for selective removal of all actinides). 


9268 (ETDE-IT—-89-68) Cesium adsorption with zeolites 
from nuclear high salt content alkaline wastes. Marrocchelli, A.; 
Pietrelli, L. ENEA, Casaccia (Italy). Centro Ricerche Energia. Mar 
1989. 15p. Order Number DE90733806. Available from NTIS (US 
Sales Only), PC A03/MF A014. 

Paper published in Solvent extraction and ion exchange; No. 1, 
Vol. 7, 1989, pp. 159-172. 

The sorption of cesium with zeolites was investigated. Tests were 
conducted using an alkaline high-level liquid nuclear waste derived 
from the reprocessing of spent fuels, containing sodium aluminate 
and sodium nitrate. Isotherms at different temperatures and for dif- 
ferent sodium concentrations were assessed; kinetics aspects were 
investigated in batch tests. Break through curves were reported 
both for laboratory and pilot plant columns. For a high salt content 
alkaline solution (MCE), a capacity of 1 mg of Cs per gram of zeo- 
lite was found in fixed bed column operation at room temperature. 


9269 


(ETDE-IT-89-75) Construction and commissioning 
of the PETRA pilot piant facility for waste management stud- 
les. Dworschak, H.; Girardi, F.; Grossi, G. Commission of the 


European Communities, Ispra (italy). Joint Research Centre; 
ENEA, Casaccia (Italy). Centro Ricerche Energia. Oct 1989. 5p. 
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(CONF-891006—15: Joint international waste management confer- 
ence, Kyoto (Japan), 23-28 Oct 1989). Order Number 
DE90733816. Available from NTIS (US Sales Only), PC A02. 

Paper presented at 1989 joint international waste management 
conference (Kyoto, 23-28 Oct 1989). 

This paper describes the PETRA hot cell facility currently under- 
going commissioning test at the Joint Research Centre-ispra 
Establishment (Italy) and illustrated the possibilities and objectives 
of experimental work that can be carried out in the field of radioac- 
tive waste management. The facility includes the typical 
HA-processing steps of nuclear fuel reprocessing, i.e. dissolution, 
filtration, co-decontamination with on-line solvent regeneration for 
the production of significant quantities of medium and high-level 
solid and liquid wastes. These wastes will be used primarily for op- 
timization, verification and demonstration studies at full radioactivity 
levels in relation to the safety and reliability of waste confinement 
and disposal concepts. The facility operates on fuel batches of 6 
kg low enriched U equivalent, in a sequential processing mode. 
The waste streams can be treated by further extraction, concentra- 
tion, precipitation, denitration and vitrification either as a whole or 
as separate fractions. 


9270 (EUR-—12027) Geomechanics of clays for radioactive 
waste disposal. Come, B. (ed.). Commission of the European 
Communities, Luxembourg (Luxembourg). 1989. 139p. (in EN, FR). 
(CONF-8812123—: Technical session on geomechanics of clays for 
radioactive waste disposal, Brussels (Belgium), 1-2 Dec 1988). 
Available from NTIS (US Sales Only), PC AO7/MF A01. 

Clay formations have been studied for many years in the Euro- 
pean Community as potential disposal media for radioactive waste. 
This document brings together results of on-going research about 
the geomechanical behaviour of natural clay bodies, at normal and 
elevated temperatures. The work is carried out within the third 
Community R and D programme on Management and storage of 
radioactive waste. 


9271 (EUR-—12027, pp. 15-32) Boom clay rheology labora- 
tory and in situ tests. Rousset, G. (Ecole Polytechnique, 91 - 
Palaiseau (FR). Lab. de Mecanique des Solides); Bazargan, B.; 
Lenain, R. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1989. (in French). (CONF-8812123-: 
Technical session on geomechanics of clays for radioactive waste 
disposal, Brussels (Belgium), 1-2 Dec 1988). In Geomechanics of 
clays for radioactive waste disposal. Order Number DE90735880. 
Available from NTIS (US Sales Only), PC AO7/MF A01. 

The mechanical behaviour of Boom clay is characterized by the 
importance of time dependent effects. Laboratory tests intended to 
study this behaviour are performed. Viscoplastic solutions are used 
to model the clay behaviour, 11 parameters entered in the model. 
The first results of research conducted about the in situ creep 
behaviour of clays are described. Field tests and laboratory experi- 
ment are compared. 


9272 (EUR—12027, pp. 33-46) Frequency analysis of wave 
propagation into a visco-elastic medium-application to heated 
clay behaviour. Sloovere, P. de. Commission of the European 
Communities, Luxembourg (Luxembourg). 1989. (In French). 
(CONF-8812123—: Technical session on geomechanics of clays for 
radioactive waste disposal, Brussels (Belgium), 1-2 Dec 1988). In 
Geomechanics of clays for radioactive waste disposal. Order 
Number DE90735880. Available from NTIS (US Sales Only), PC 
A07/MF A01. 

The cross-hole method is used to measure wave propagation ve- 
locity and define elastic characteristics of a soil. Fourier spectrum 
of wave propagated into any medium depends on the characteris- 
tics of the medium too. So, spectral analysis can be used to study 
soil behavior and soil improvement. Several experiments con- 
ducted to contro! soil injection by spectral analysis show a spectral 
shift to high frequency in well injected medium. Both models writ- 
ten, the first one SEOD, by Girardi - SNCF and the second one 
DOSCH, by Crepe! - COYNE et BELLIER use wave propagation 
into a Kelvin-Voigt visco-elastic medium. They show the same shift 
to high frequencies due to an increase of elastic constants and 
Quality factor. Such a method can be applied to heated clay sur- 
vey almost without any change. 





9273 (EUR-12027, pp. 47-56) Laboratory study of temper- 
ature dence of creep of argillaceous rocks. Boisson, J.Y. 
(CEA, 75 - Paris (FR)); Audiguier, M.; Billiotte, J.; Deveughele, M.; 
Norotte, V. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1989. (In French). (CONF-8812123-: 
Technical session on geomechanics of clays for radioactive waste 
disposal, Brussels (Belgium), 1-2 Dec 1988). In Geomechanics of 
clays for radioactive waste disposal. Order Number DE90735880. 
Available from NTIS (US Sales Only), PC A07/MF A01. 

The study deals with the evaluation of the long term effects of 
temperature variations on argillaceous soil structure and volume as 
a function of their initial petrophysical characteristics and their pre- 
consolidation. From an experimental point of view, the study deals 
with the volumetric deformation of samples performed in oedome- 
ter apparatus at temperature between 20°C and 110°C and their 
permeability measurement. As an illustration of texture and me- 
chanical behaviour study, the results of swelling, consolidation and 
creep of an argillaceous sample at 20°C are presented. 


9274 (EUR-12027, pp. 57-68) Thermomechanical re- 
sponse of saturated low porosity clays to nuclear waste decay 
heat. Pellegrini, R.; Peano, A.; Baldi, G. Commission of the 
European Communities, Luxembourg (Luxembourg). 1989. (CONF- 
8812123—: Technical session on geomechanics of clays for 
radioactive waste disposal, Brussels (Belgium), 1-2 Dec 1988). In 
Geomechanics of clays for radioactive waste disposal. Order 
Number DE90735880. Available from NTIS (US Sales Only), PC 
A07/MF A01. 

This paper summarizes the results of the first year of research 
on Boom clay thermo-mechanical behaviour. Constitutive modelling 
regards the determination of thermal pore water expansion values 
for low porosity clays in which pore water is mainly in an adsorbed 
state. This study is carried out jointly with Atomic Energy of 
Canada Ltd. Refinement and updating of clay skeleton thermo- 
mechanical constitutive law for Boom clay is the second 
constitutive task of this project. First experimental results and their 
preliminary interpretation are illustrated here. Theoretical layout of 
the theory of porous deformable media has been set up for inclu- 
sion of the above constitutive laws into a coherent framework of 
porous deformable continua. 


9275 (EUR-12027, pp. 69-82) Studies and researches in 
the underground laboratory at Pasquasia mine. Tassoni, E. 
(ENEA, Casaccia (IT). Centro Ricerche Energia); Cautilli, F.; Poliz- 
zano, C.; Zarlenga, F. Commission of the European Communities, 
Luxembourg (Luxembourg). 1989. (CONF-8812123—: Technical 
session on geomechanics of clays for radioactive waste disposal, 
Brussels (Belgium), 1-2 Dec 1988). In Geomechanics of clays for 
radioactive waste disposal. Order Number DE90735880. Available 
from NTIS (US Sales Only), PC A07/MF A01. 

The reliability of the geological disposal of radioactive wastes 
has to be verified both by laboratory and on site researches, under 
both surface and underground conditions. The tests carried out un- 
der high lithostatic stress can allow extrapolations to be made 
having absolute value at the depths planned for the construction of 
the repository. An underground laboratory was excavated at the 
Pasquasia mine (Enna-Sicilia). On the selected area a detailed ge- 
ological survey (1:5000 scale) was carried out; for the purpose of 
studying the effects induced by the advancement of the excava- 
tion's face into the clayey mass and over the cross section of the 
transversal tunnel, several geotechnical measurement stations 
were installed. Structural observations were made on both the 
fronts and the walls of the tunnel for the purpose of characterizing 
the mechanical behaviour of the clayey mass. The 37 cubic blocks 
and the 72 samples collected during the excavation were analyzed 
from different point of view (sedimentological, mineralogical, 
geotechnical, etc.). After the excavation of the tunnel and the in- 
Stallation of the geotechnical stations, the measurements were 
carried out up to March 1987. At this date the work programme 
was unfortunately stopped by local authorities, unfoundly suspect- 
ing Pasquasia mine would be used as waste repository. 


9276 (EUR-12027, pp. 83-94) Geomechanical research in 
the test drift of the Hades underground research facility at 
Mol. Neerdael, B. (Centre d’Etudes de l’Energie Nucleaire, Mol 
(BE)); Bruyn, D. De. Commission of the European Communities, 
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Luxembourg (Luxembourg). 1989. (CONF-8812123—: Technical 
session on geomechanics of clays for radioactive waste disposal, 
Brussels (Belgium), 1-2 Dec 1988). In Geomechanics of clays for 
radioactive waste disposal. Order Number DE90735880. Available 
from NTIS (US Sales Only), PC A07/MF A01. 

In the framework of the Hades project, managed by the Belgian 
Nuclear Research Establishment (CEN-SCK), the Underground Re- 
search Facility (URF) was extended by the construction of a test 
drift. This test drift is a gallery of circular cross section composed 
of a 5.6m long access gallery (2.64m inner diameter), followed by 
a 42m long test zone (3.5m in diameter) lined with 60 cm- thick 
precast concrete segments. An alternative gallery lining concept 
(sliding steel ribs) has been developed by Andra and tested in a 
12m long experimental gallery dug in the prolongation of the 
concrete lined test drift. Based on predictions by models and ac- 
cording to previous investigations at smaller scale, a geotechnical 
investigation programme, so called mine-by test, was designed and 
developed in the clay that surrounds the volume to be excavated. 
One more experiment was performed after the construction period 
(April 1988). It consists in quantifying the perturbation from the me- 
chanical point of view around the drift by performing Self Boring 
Pressuremeter Tests at different distances from the gallery. The 
project is sponsored by the Commission of the European Commu- 
nities in the frame of part B of the CEC programme on radioactive 
waste management and disposal and by ONDRAF-NIRAS, the Bel- 
gian Waste Management Authority. 


9277 (EUR-12027, pp. 113-126) Optimization of lining de- 
sign in deep clays. Rousset, G. (Ecole Polytechnique, 91 - 
Palaiseau (FR). Lab. de Mecanique des Solides); Bublitz, D.; Ray- 
nal, M. Commission of the European Communities, Luxembourg 
(Luxembourg). 1989. (CONF-8812123—: Technical session on ge- 
omechanics of clays for radioactive waste disposal, Brussels 
(Belgium), 1-2 Dec 1988). In Geomechanics of Clays for Radioac- 
tive Waste disposal. Order Number DE90735880. Available from 
NTIS (US Sales Only), PC AO7/MF A01. 

The main features of the mechanical behaviour of deep clay are 
time dependent effects and also the existence of a long term cohe- 
sion which may be taken into account for dimensioning galleries. In 
this text, a lining optimization test is presented. It concerns a 
gallery driven in deep clay, 230 m. deep, at Mol (Belgium). We 
show that sliding rib lining gives both: - an optimal tunnel face ad- 
vance speed, a minimal closure of the gallery wall before setting 
the lining and therefore less likelihood of failure developing inside 
the rock mass. - limitation of the length of the non-lined part of the 
gallery. The chosen process allows on one hand the preservation 
of the rock mass integrity, and, on the other, use of the confine- 
ment effect to allow closure under high average stress conditions; 
this process can be considered as an optimal application of the 
convergence-confinement method. An important set of measure- 
ment devices is then presented along with results obtained for one 
year’s operation. We show in particular that stress distribution in 
the lining is homogeneous and that the sliding limit can be mea- 
sured with high precision. 


9278 (EUR-12027, pp. 127-139) Preliminary analysis of 
construction of the test drift in boom clay at Mol using plastic 
ity solutions and finite elements. Mair, R.J.; Taylor, R.N.; Higgins, 
K.G.; Potts, D.M. Commission of the European Communities, Lux- 
embourg (Luxembourg). 1989. (CONF-8812123-: Technical 
session on geomechanics of clays for radioactive waste disposal, 
Brussels (Belgium), 1-2 Dec 1988). In Geomechanics of Clays for 
Radioactive Waste disposal. Order Number DE90735880. Avail- 
able from NTIS (US Sales Only), PC A07/MF A01. 

Analyses have been undertaken on an advancing tunnel heading 
at great depth in a clay formation corresponding to the test drift con- 
struction at Mol. Belgium. Simplifying assumptions enable plasticity 
solutions to be used to model the behaviour of a tunnel heading in 
a linear elastic-perfectly plastic soil. Finite element analysis with 
the same soil model has been undertaken of the test drift construc- 
tion, assuming axisymmetric conditions. The results are compared 
with the plasticity solutions and with the measurements of lining 
stresses, soil movements and pore pressures by SCK/CEN. Good 
agreement is obtained between the plasticity solutions and finite el- 
ement analysis. The measured immediate build-up of stress on the 
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linings is well-predicted and reasonable agreement is obtained be- 
tween predicted and measured soil movements. The measured 
pore-pressure changes are poorly predicted by the analyses. 


9279 (EUR-12111) The influence of ground heterogeneity 
on the migration of radionuclides in the soil and soil-water 
system. Numerical and laboratory experiment. Loxham, M. 
(Delft Geotechnics (NL)); van Meurs, G.A.M.; Weststrate, F.A. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1989. 125p. Available from NTIS (US Sales Only), PC 
AO6/MF A01. 

To assess the effects of macro scale soil structures, such as 
lenses and inclusions, on the migration patterns of leached compo- 
nents from a shallow burial trench for radioactive waste, a 
theoretical and experimenta! study has been carried out. In the 
study the unsaturated as well as the saturated zone has been con- 
sidered. The objectives of the study are two-fold: 1. to assess the 
importance of macro-structure in the soil for typical parameter 
choices associated with a generic shallow burial site. 2. to examine 
various models for predicting the migration patterns in the light of 
the soil macro-structure. For the saturated aquifer pathways fully 
determinate calculations have been made, using the preverified nu- 
merical contaminant transport code VERA. Laboratory experiments 
on thin-slit models resulted in substantial qualitative and reason- 
able conformation of the numerical results. As for the unsaturated 
pathway no such determinate numerical model is available, several 
statistic and analytical models have been used to achieve the first 
objective. In this case the second objective cannot be achieved 
without recourse to an experimental program. The unsaturated 
thin-slit laboratory experiments, however, have not met with experi- 
mental success to date. The report presents the results of the 
theoretical and laboratory experiments. Furthermore a short analy- 
sis of the practical consequences of these results is given. 


9280 (EUR-12135) COSA Il Further benchmark exercises 
to compare geomechanical computer codes for sait. Lowe, 
M.J.S. (Atkins (W.S.) and Partners, Epsom (UK)); Knowles, N.C. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1989. 408p. Contract Fl 1W/0054/UK. Available from NTIS 
(US Sales Only), PC A18/MF A01. 

Project COSA (COmputer COdes COmparison for SAIt) was a 
benchmarking exercise involving the numerical modelling of the ge- 
omechanical behaviour of heated rock salt. Its main objective was 
to assess the current European capability to predict the geome- 
chanical behaviour of salt, in the context of the disposal of 
heat-producing radioactive waste in salt formations. Twelve organi- 
sations participated in the exercise in which their solutions to a 
number of benchmark problems were compared. The project was 
organised in two distinct phases: The first, from 1984-1986, con- 
centrated on the verification of the computer codes. The second, 
from 1986-1988 progressed to validation, using three in-situ experi- 
ments at the Asse research facility in West Germany as a basis for 
comparison. This document reports the activities of the second 
phase of the project and presents the results, assessments and 
conclusions. 


9281 (GAO/RCED-88-22FS) Nuclear waste: Quarterly re- 
port on DOE’s nuclear waste program as of September 30, 
1988. General Accounting Office, Washington, DC (USA). Re- 
sources, Community and Economic Development Div. 1988. 22p. 
Available from US General Accounting Office, PO Box 6015, 
Gaithersburg, MD 20877. 

The Department of Energy has proposed a draft plan for investi- 
gating the Yucca Mountain, Nevada, site to determine if it suitable 
for a waste repository. This fact sheet provides information on the 
status of DOE’s and the Nuclear Regulatory Commission's efforts 
to streamline what NRC expects will be the largest and most 
complex nuclear-licensing proceeding in history, including the de- 
velopment of an electronic information management system called 
the Licensing Support System. 


9282 (GAO/RCED-89-157) Nuclear waste: DOE’s manage- 
ment of single-shell tanks at Hanford, Washington. General 
Accounting Office, Washington, DC (USA). Resources, Community 
and Economic Development Div. 1989. 36p. Available from US 
General Accounting Office, PO Box 6015, Gaithersburg, MD 20877. 
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This paper reviews the Department of Energy's management of 
underground single-sheli waste storage tanks at its Hanford, 
Washington, site. The tanks contain highly radioactive and nonra- 
dioactive hazardous liquid and solid wastes from nuclear materials 
production. Hundreds of thousands of gallons of these wastes 
have leaked, contaminating the soil, and a small amount of leaked 
waste has reached the groundwater. DOE does not collect suffi- 
cient data to adequately trace the migration of the leaks through 
the soil, and studies predicting the eventual environmental impact 
of tank leaks do. not provide convincing support for DOE's conclu- 
sion that the impact will be low or nonexistent. DOE can do more 
to minimize the environmental risks associated with leaks. To re- 
duce the environmental impact of past leaks, DOE may be able to 
install better ground covering over the tanks to reduce the volume 
of precipitation that drains through the soil and carries contami- 
nants toward groundwater. 


9283 (ORNL/FTR-2015) [Low-level radioactive waste dis- 
posal]: Foreign trip report, May 4—May 21, 1985. Van Hoesen, 
S.D. Oak Ridge National Lab.. TN (USA). 3 Jun 1985. 2ip. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC05- 
840R21400. Order Number DE90003982. Available from NTIS, PC 
AO3/MF A01 - OSTI; GPO Dep. 

The operators/developers of the current (and planned) low-level 
radioactive waste (LLW) disposal facilities in England and France 
were visited. Discussions focused on foreign experiences with cur- 
rent LLW shallow land burial operations, as well as activities that 
are under way to develop new facilities. Two items noted will have 
significant implications for the LLW Task Force studies currently un- 
derway. First, the policy in both England and France is to manage 
LLW via disposal as opposed to storage. Second, the current LLW 
management approach in France is “zero-release” to the environ- 
ment during normal operations, and the planned approach for a 
new facility in England is moving toward minimized releases. 


9284 (ORNL/FTR-2157) [Low-level waste disposal facility 
siting and site characterization]: Foreign trip report, Septem- 
ber 28—October 6, 1985. Mezga, L.J.; Ketelle, R.H.; Pin, F.G.; Van 
Hoesen, S.D. Oak Ridge National Lab., TN (USA). 25 Oct 1985. 
75p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC05-840R21400. Order Number DE90003984. Available from 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

A US team consisting of representatives of Oak Ridge National 
Laboratory (ORNL), Savannah River Plant (SRP), Savannah river 
Laboratory (SRL), and the Department of Energy Office of Defense 
Waste and Byproducts Management participated in the fourth 
meeting held under the US/French Radioactive Waste Manage- 
ment Agreement between the US Department of Energy and the 
Commissariat a I'Energie Atomique. This meeting, held at Agence 
Nationale pour les Gestion des Dechets Radioactifs’ (ANDRA’s) 
Headquarters in Paris, was a detailed, technical topical workshop 
focusing on “Low-Level Waste Disposal Facility Siting and Site 
Characterization.” The meeting also included a visit to the Centre 
de la Manche waste management facility operated by ANDRA to 
discuss and observe the French approach to low-level waste man- 
agement. The final day of the meeting was spent at the offices of 
Societe Generale pour les Techniques Nouvelles (SGN) discussing 
potential areas of future cooperation and exchange. 20 figs. 


9285 (PNL-7125) Vitrification technologies for Weldon 
Spring raffinate sludges and contaminated soils: Phase 2 re- 
port, Screening of alternatives. Koegler, S.S.; Nakaoka, R.K.; 
Farnsworth, R.K.; Bates, S.O. Pacific Northwest Lab., Richland, 
WA (USA). Nov 1989. 77p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC06-76RL01830. Order Number 
DE90005004. Available from NTIS, PC A0O5/MF A01 - OSTI; GPO 
Dep. 

This report is intended to aid the Weldon Spring Project Manage- 
ment Contractor in screening two vitrification technologies 
developed by Pacific Northwest Laboratory (PNL) for the remedia- 
tion of raffinate sludges and contaminated soils at the Weldon 
Spring site in St. Charles County, Missouri. A previous report (Koe- 
gler, Oma, and Perez 1988) described the joule-heated ceramic 
melter (JHCM) and in situ vitrification (ISV) processes and their 
applicability to remediation of the Weldon Spring site based on ex- 
isting information and previous PNL experience with similar wastes. 





Subsequent treatability tests and product analysis were conducted 
by PNL to further evaluate the JHCM and ISV processes. The 
treatability tests involved laboratory and bench-scale tests with ac- 
tual raffinate sludge and uncontaminated soil from the Weldon 
Spring site. The vitrified product from the JHCM and ISV treatabil- 
ity tests was analyzed for a wide range of characteristics, including 
durability (leach resistance), strength, and toxicity. Both the pro- 
cess performance test and product quality were used to assess the 
two PNL vitrification technologies to determine their effectiveness, 
implementability, and cost. 11 refs., 16 figs., 23 tabs. 


9286 (PNL-7188) Performance evaluation of the pilot- 
scale, double-shell tank ventilation system using simulated 
aerosol streams. Brouns, T.M.; Peterson, M.E. Pacific Northwest 
Lab., Richland, WA (USA). Dec 1989. 64p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract ACO6-76RL01830. Order 
Number DE90004337. Available from NTIS, PC AO4/MF A01 - 
OSTI; GPO Dep. 

Radioactive waste slurries are currently being stored in under- 
ground tanks on the Hanford Site. The slurries that are being 
stored in the double-shell tanks (DSTs) are various mixtures of ra- 
dioactive solids, liquids, and aqueous wastes. The tanks must be 
maintained at a negative pressure relative to atmospheric pressure 
to safeguard against pressurization and the subsequent leakage of 
entrained radioactive aerosols to the environment. A ventilation 
system must be capable of withdrawing the total volume of off gas 
generated from the tanks while maintaining the tanks at a negative 
pressure. Westinghouse Hanford Company (WHC) has identified a 
need to improve the efficiency of the ventilation system being used 
on the tank farms to meet the more restrictive release limits for ra- 
dioactive isotopes. Kaiser Engineers Hanford Company (KEH) has 
been contracted by WHC to design the new ventilation system for 
the existing tank farms. WHC contracted the Pacific Northwest 
Laboratory (PNL) to fabricate and test the prototypic pilot-scale de- 
sign prior to finalizing the design of the ventilation system. The 
PNL has conducted tests to determine (1) the effectiveness of the 
system for removal of vapors condensable at 35°F, (2) the effec- 
tiveness for removal of soluble and insoluble aerosols, and (3) the 
life span of the mist eliminators to be used in the new system. The 
results of extensive testing of the pilot-scale system with condens- 
ables and both soluble and insoluble aerosols are presented in this 
report. 7 refs., 25 figs., 8 tabs. 


9287 (PNL-7196) Cesium capsule thermal analysis. Eyler, 
L.L.; Dodge, R.E. Pacific Northwest Lab., Richland, WA (USA). 
Dec 1989. 36p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract ACO6-76RL01830. Order Number DE90004510. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

Double-walled stainless steel capsules, produced by the Hanford 
Waste Encapsulation and Storage Facility (WESF), were designed 
to facilitate storage of radioactive cesium chloride (CsCl). The cap- 
sules were later determined to be a useful resource for irradiation 
facilities (IFs), and are currently being used at several commercial 
IFs. A capsule at one of these facilities recently failed, resulting in 
a release of the CsCl. A thermal analysis of a WESF capsule was 
performed by Pacific Northwest Laboratory (PNL) at the request of 
Westinghouse Hanford Company. In this analysis, parametric cal- 
culations demonstrates the impact that various parameters have on 
the temperature distribution within a capsule in a commercial irradi- 
ation facility. Specifically, the effect of varying the gas gap 
conductivity, the exterior heat sink temperatures, the exterior heat 
transfer distribution, the stainless steel emissivity, and the gamma 
heating rate were addressed. In addition, a calculation was per- 
formed to estimate the highest temperatures likely to have been 
encountered in one of these capsules. 8 refs., 17 figs., 4 tabs. 


9288 (PNL-SA-16390) Hanford Waste Vitrification Plant 
technology progress. Wolfe, B.A. (Westinghouse Hanford Co., 
Richland, WA (USA)); Scott, J.L.; Allen, C.R. Pacific Northwest 
Lab., Richland, WA (USA). Oct 1989. 17p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract ACO6-76RL01830. (CONF- 
891006-11: Joint international waste management conference, 
Kyoto (Japan), 23-28 Oct 1989). Order Number DE90004831. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
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The Hanford Waste Vitrification Plant (HWVP) is currently being 
designed to safely process and temporarily store immobilized de- 
fense liquid high-level wastes from the Hanford Site. These wastes 
will be immobilized in a borosilicate glass waste form in the HWVP 
and stored onsite until a qualified geologic waste repository is 
ready for permanent disposal. Because of the diversity of wastes 
to be disposed of, specific technical issues are being addressed so 
that the plant can be designed and operated to produce a waste 
form that meets the requirements for permanent disposal in a 
geologic repository. This paper reports the progress to date in ad- 
dressing these issues. 2 figs., 3 tabs. 


9289 (PNL-SA-17046) Application of stochastic dynamic 
simulation to waste form qualification for the HWVP vitrifica- 
tion process. Kuhn, W.L.; Westsik, J.H. Jr. Pacific Northwest Lab., 
Richland, WA (USA). [1989]. 21p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC06-76RL01830. (CONF-891006—10: 
Joint international waste management conference, Kyoto (Japan), 
23-28 Oct 1989). Order Number DE90004667. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Processing steps during the conversion of high-level nuclear 
waste into borosilicate glass in the Hanford Waste Vitrification Plant 
are being simulated on a computer by addressing transient mass 
balances. The results are being used to address the US Depart- 
ment of Energy’s Waste Form Qualification requirements. The 
simulated addresses discontinuous (batch) operations and pertur- 
baiions in the transient behavior of the process caused by errors in 
measurements and control actions. A collection of tests, based on 
process measurements, is continually checked and used to halt the 
simulated process when specified conditions are met. An associ- 
ated set of contro] actions is then implemented in the simulation. 
The results for an example simulation are shown. 8 refs. 


9290 (RHO-BWI-01CR1201) Near-Surface Test Facility: 
Phase 2 conceptual design report: Addendum. Heneveld, W.H.; 
Knight, J.T. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. 14 Mar 1980. 325p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

This document presents the Conceptual Design Report for the 
Phase |! portion of the Near-Surface Test Facility. 


9291 (RHO-BWI-01DR0001) Near-Surface Test Facility: 
Bottom Loading Transporter; Title 1, design report. Young, 
G.M. Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. 1979. 286p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract ACO6-77RL01030. 
Available from OSTI; INIS. 

The Bottom Loading Transporter (BLT) is designed for handling 
and transporting canistered radioactive waste at the Near-Surface 
Test Facility located near Richland, Washington. This document de- 
scribes the current design of the BLT and the specific design 
features relating to key requirements. Detail descriptions, mainte- 
nance procedures, interfaces, operations, and cost and schedules 
are also included. The design layout drawings and support analy- 
ses have been placed in the appendix. 


9292 (RHO-BWI-01DS001) Design data sheets Near- 
Surtace Test Facility Bottom Loading Transporter (BLT): Title 
1. Young, G.M. (Rockwell International Corp., Richiand, WA (USA). 
Rockwell Hanford Operations). Rockwell International Coprp., 
Richland, WA (USA). Rockwell Hanford Operations; Rockwell Inter- 
national Corp., Canoga Park, CA (USA). Energy Systems Group. 
23 May 1979. 172p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

This document is an accumulation of all the Design Data Sheets 
relative to the handling equipment in the transporter for the Near- 
Surface Test Facility. The Data Sheets are in ascending numerical 
order. Each Data Sheet, regardless of the number of pages, shall 
stand by itself within this document. 


9293 (RHO-BWI-01ES1901) Remote handling engineering 
study: Near-Surface Test Facility. Cashman, J.M.; Updyke, R.F. 
Atomics International Div., Richland, WA (USA). Rockwell Hanford 
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Operations. 1 Jan 1979. 185p. Sponsored by U.S. DOE Radioac- 
tive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

The Near-Surface Test Facility will be used to implant spent fuel 
canisters in the basalt, conduct tests, and ultimately remove all 
canisters. The conceptual design of selected criteria, conceptual 
layouts, interfaces, and identification of potential problem areas is 
included. 


9294 (RHO-BWI-02MD1101) Near-Surface Test Facility 
data acquisition system: Graphics specifications. Dietz, L.A. 
Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Jun 1979. 28p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

This document describes the graphics system which is a sub- 
system of the Data Acquisition System (DAS) for the Near Surface 
Test Facility (NSTF). 5 refs. 


9295 (RHO-BWI-212MD01) Near Surface Test Facility test 
procedure guidelines: Data analysis guidelines for Full Scale 
Tests 1 and 2. Krug, A.D. Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations. 30 May 1980. 31p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC06-77RL01030. Available from OSTI; INIS. 

This report provides guidelines for the data analysis necessary 
for the determination of the in situ thermomechanical response of 
basalt for the Full Scale 1 and 2 Heater Tests at the Near Surface 
Test Facility (NSTF). The effects of disruptive events, such as 
heater or instrument failure, on the system must be anticipated and 
appropriate plans formulated to minimize any long term changes. 
Techniques for the analysis of the data to determine the thermome- 
chanical response of basalt are discussed which will allow spatial 
and directional variations of the material properties to be deter- 
mined. The importance, at all stages, of relating the data to the 
observed rock characteristics is emphasized. 5 refs., 2 tabs. 


9296 (RHO-BWI-723-MD01) Near-Surface Test Facility: 
Data Acquisition System, report specification. Dietz, L.A. Rock- 
well International Corp., Richland, WA (USA). Rockwell Hanford 
Operations. 14 Jan 1980. 36p. Sponsored by U.S. DOE Radioac- 
tive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

This document describes the Report Specification which is a 
sub-system of the Data Acquisition System (DAS) for the Near- 
Surface Test Facility (NSTF). 


9297 (RHO-BWI-ADP—004) MHDE [minimum Hellinger dis- 
tance estimator] computer code: User’s guide. Eslinger, P.W. 
Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Feb 1986. 18p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

This document describes the minimum Hellinger distance estima- 
tor (MHDE) and serves as a user’s guide for a computer code that 
implements the estimator. The MHDE code provides a tool for 
choosing the normal distribution that “best” fits a random sample of 
data from an unknown distribution. The best fit is determined by 
finding the normal distribution that gives the smallest Hellinger dis- 
tance between a sample based nonparametric density and the 
class of normal densities. An example application to hydraulic 
transmissivity data for the BWIP is included in an appendix. 8 refs., 
1 fig., 2 tabs. 


9298 (RHO-BWI-AP-002-Rev.A-2) Methodology for identi- 
tying credible disruptions to isolation of nuclear waste within 
Columbia River basalts: Revision A-2. Davis, J.D. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. 27 Dec 1982. 58p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract ACO6-77RL01030. Available 
from OSTI; INIS. 

Analysis of potential preclosure and postclosure disruptive 
events and processes is comprised of evaluation of (1) potential 
uncertainties and omissions associated with characterization of the 
site; (2) credible events and processes resulting from the dynamics 
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of natural systems; (3) potential, credible changes in isolation con- 
ditions induced by the presence of the repository, and (4) potential, 
credible future changes impacting isolation capability resulting from 
man’s activities, independent of repository construction/operation. 
This report presents the overall methodology for identification, clas- 
sification and analysis of disruptive events based on Nuclear 
Regulatory Commission and Environmental Protection Agency 
guidelines proposed in drafts of 10 CFR 60 and 40 CFR 191. Po- 
tential credible disruptive events, processes, and conditions are 
considered with respect to whether they are anticipated or unantici- 
pated, and determined to have reasonably foreseeable, very 
unlikely, or extremely unlikely probability of occurrence. 85 refs., 2 
figs., 7 tabs. 


9299 (RHO-BWI-ATR-002) Acceptance Test Report for 
rock instrumentation system, Block Test #1: Step 2 - building 
623-C. Flesher, D.J. Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations. 1 Jul 1982. 59p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC06-77RL01030. Available from OSTI; INIS. 

This document reports the results of the acceptance tests con- 
ducted on the Block Test #1 instrumentation prior to running Block 
Test #1, Step 2. 


9300 (RHO-BWI-CDR-001) Conceptual design report: Ex- 
ploratory Shaft Waterline (ESWL) Project B-415. Schroeder, B.K. 
(Kaiser Engineers Hanford Co., Richland, WA (USA)). Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions; Kaiser Engineers Hanford Co., Richland, WA (USA). Mar 
1982. 52p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO6-82RL10367. Available from OSTI; INIS. 

This project will consist of installing a buried sanitary water 
transport line from the 200 West Area to the ES site. The size and 
type of line is to be determined by the A-E during conceptual and 
Title Il design. The present concept is to use an 8-in. PVC line 
which will meet the required capacity and reliability at minimum 
cost. This line is not planned for use in the nuclear waste reposi- 
tory in basalt due to the size and source. This will be reconsidered 
during Title | design of the repository. 


9301 (RHO-BWI-CDR-006) Exploratory shaft Phase 2 con- 
ceptual design report. Hanlen, D.F. (Kaiser Engineers (California) 
Corp., Oakland, CA (USA)). Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations; Kaiser Engineers (Cali- 
fornia) Corp., Oakland, CA (USA); Parsons, Brinckerhoff, Quade 
and Douglas, Inc., Oakland, CA (USA). Nov 1985. 243p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-80RL10000. Available from OSTI; INIS. 

Design concepts for an Exploratory Shaft Facility (ESF) in basalt 
are described as the basis for initiating the facility definitive design. 


9302 (RHO-BWI-CR-022-Rev.1) SCP [Site Characteriza- 
tion Plan] conceptual design criteria document: Revision 1. 
Naiknimbalkar, N.M. Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations. May 1985. 249p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC06-77RL01030. Available from OSTI; INIS. 

This SCP Conceptual Design Criteria Document was developed 
to guide engineering efforts for Engineering Study No. 10, the 
supporting document for Chapter 6 of the SCP. The document pro- 
vides regulatory design guidance, design rationale derived from the 
Generic Requirements for a Mined Geological Disposal System 
document, site-specific criteria, and design assumptions. Appen- 
dices were added to provide additional information on geology and 
seals design. 


9303 (RHO-BWI-DCR-003) Site preparation statement of 
supporting data No. B-314-C-C18002. Brockman, P.K. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. 18 Jun 1982. 11p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC06-77RL01030. Available 
from OSTI; INIS. 

This document establishes the recommended design description 
and supporting design calculations for site preparation. 


9304 (RHO-BWI-DCR-004) Design calculations for the 
112 inch I.D. Steel Casing. Brockman, P.K. Rockwell International 





Corp., Richland, WA (USA). Rockwell Hanford Operations; Par- 
sons, Brinckerhoff, Quade and Douglas, Inc., Oakland, CA (USA); 
Kaiser Engineers (California) Corp., Oakland, CA (USA). 23 Jul 
1982. 40p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 

This document establishes the design calculations in support of 
the 112 in. I.D. Steel Casing 


9305 (RHO-BWI-DCR-008) Exploratory shaft Phase 1, 
Title 2 design: Calculations September 1983: Civil and struc- 
tural. Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations; Kaiser Engineers (California) Corp., Oakland, 
CA (USA); Parsons, Brinckerhoff, Quade and Douglas, Inc., Oak- 
land, CA (USA). 22 Sep 1983. 375p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract ACO6-77RL01030. 
Available from OSTI; INIS. 

This document contains The Civil and Electrical calculations for 
the Exploratory Shaft, Phase |. 


9306 (RHO-BWI-DIC—001) Status of Nuclear Regulatory 
Commission concerns pertaining to the site characterization 
report. Rutz, A.C. Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations. 1 Sep 1983. 317p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-87RL10930. Available from OSTI; INIS. 

This document represents a recapitulation of the Nuclear Regu- 
latory Commission’s (NRC’s) comments and concerns pertinent to 
the Site Characterization Report, including the Basalt Waste Isola- 
tion Project (BWIP) dispositions and responses to the NRC 
comments, as presented in the Draft Site Characterization Analy- 
sis. The focus is on the adequacy and sufficiency of BWIP 
characterization activities from the licensing standpoint. The docu- 
ment further reflects the opinions and clarifications offered at a 
meeting between NRC, the Department of Energy, and BWIP, 
June 13-17, 1983, and serves as the vehicle which ensures that 
NRC concerns will be addressed as site characterization proceeds. 
Specific concerns which remain “open” (i.e., unresolved) have been 
excerpted from the tables, the major issues forming the first table, 
and the list of all “open” items serving to conclude the document. 


9307 (RHO-BWI-DP-007) BWIP data package for refer- 
ence chemistry of and procedures for preparation of synthetic 
Grande Ronde basalt and Mabton Interbed groundwaters. 
Wood, M.I. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. 5 Aug 1982. 13p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract ACO6- 
77RL01030. Available from OSTI; INIS. 

Synthetic groundwater compositions have been specified which 
represent the groundwater solutions found in the proposed reposi- 
tory site (the Grande Ronde Basalt) and in an interbed above the 
Grande Ronde Basalt (the Mabton Interbed). These compositions 
are based on analyses of Grande Ronde groundwater and Mabton 
Interbed groundwater and will be used in hydrothermal and sorp- 
tion experiments designed to simulate the repository environment 
independent of characteristics of individual flows. Procedures for 
making these groundwaters are included. 5 tabs 


9308 (RHO-BWI-DP-011) Geologic thickness data: Candi- 
date repository horizons. Cross, R.W.; Fairchild, K.R. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. 27 Feb 1985. 72p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract ACO6-77RL01030. Available 
from OSTI; INIS. 

This data package contains information on the thickness of the 
Umtanum, McCoy Canyon, Cohassett, and Rocky Coulee flows and 
their intraflow structures in 20 boreholes and 2 surface sections in 
the Pasco Basin. Thickness data are for total flow, flow top, entab- 
lature, and colonnade (or just flow top and dense interior in some 
cases). Summary figures which contain descriptions and footages 
are included. SD-BWI-DP-011, Rev. 2 replaces SD-BWI-DP-011, 
Rev. A-0 in its entirety. (Rev. A-0 replaced Rev. 0-0.) 5 refs. 


9309 


(RHO-BWI-DP-020) Waste package component limit- 
ing temperature design requirements. Altenhofen, M.K. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. 28 Mar 1983. 5p. Sponsored by U.S. DOE Radioactive 
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Waste Management. DOE Contract AC06-77RL01030. Available 
from OSTI; INIS. 

This data package establishes the limiting temperature values for 
waste package components after disposal in a nuclear repository in 
basalt. All BWIP engineering studies in support of waste package 
and repository designs will utilize these established temperature 
limits. 4 refs. 


9310 (RHO-BWI-DP-021) BWIP [Basalt Waste Isolation 
Project] data package waste characteristics. Randikev, E. Rock- 
well International Corp., Richland, WA (USA). Rockwell Hanford 
Operations. 20 Jul 1982. 48p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC06-77RL01030. Available 
from OSTI; INIS. 

The principal physical, thermal, chemical, and radiologic charac- 
teristics of the reference spent fuel waste form used for design and 
analysis of a Nuclear Waste Repository in Basalt are summarized. 
49 refs., 17 figs., 20 tabs. 


9311 (RHO-BWI-DP-035) Deep borehole stratigraphic cor- 
relation charts and structure cross sections. Cross, R.W. 
Rockwell International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations. 7 Sep 1983. 130p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract ACO6-77RL01030. 
Available from OSTI; INIS. 

This data package contains updated information on stratigraphic 
correlations and generalized structure via cross sections for the 
upper Grande Ronde Basalt, Wanapum Basalt, and Saddie Moun- 
tains Basalt. 


9312 (RHO-BWI-ER-006) Performance assessment in 
support of Task 5 engineering studies 5, 6, 7, and 9. Freden- 
burg, E.A.; Sonnichsen, J.C. Rockwell international Corp., 
Richland, WA (USA). Rockwell Hanford Operations. 3 May 1985. 
85p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 

Results of analysis and conclusions regarding performance as- 
sessment of alternative design concepts are presented. These 
performance assessments supported engineering studies underway 
in fiscal year 1984 and 1985 which considered proposed alterna- 
tives relating to waste emplacement configuration, tunneling 
method, drift geometry, shaft size and construction method, and 
repository layout. 22 refs., 30 figs., 9 tabs. 


9313 (RHO-BWI-ER-007) Large shaft development study: 
Revision 1. McKinney, S.M. (Morrison-Knudsen Co., Inc., Rich- 
land, WA (USA)). Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations; Morrison-Knudsen Co., Inc., 
Richland, WA (USA). 20 Sep 1984. 31p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract ACO6-83RL10343. 
Available from OSTI; INIS. 

The purpose of this study is to determine the largest diameter 
shaft that can be drilled at Hanford utilizing drilling equipment cur- 
rently on-site, in a single pass, with reasonable assurance of 
success. Also addressed are such related considerations as circu- 
lation systems, bit design, cutter design and configuration, weight 
on bit, and overall drill penetration rates. 4 refs., 1 tab. 


9314 (RHO-BWI-ER-008) Assessment of conducting a 
Large Shaft Demonstration Test utilizing Geodril Rig 32: Revi- 
sion 1. McKinney, S.M. (Morrison-Knudsen Co., Inc., Richland, WA 
(USA)). Rockwell International Corp., Richland, WA (USA). Rock- 
well Hanford Operations; Morrison-Knudsen Co., inc., Richland, 
WA (USA). 20 Sep 1984. 60p. Sponsored by U.S. DOE Radioac- 
tive Waste Management. DOE Contract AC06-83RL10343. 
Available from OSTI; INIS. 

This report covers the Morrison-Knudsen Co., Inc. (M-K) com- 
ments on the various parameters associated with the Large Shaft 
Demonstration Test (LSDT). Principal among the parameters are 
torque, weight on bit, bit and cutter configuration, and the circula- 
tion system. The task is to assess the proposed LSDT from the 
standpoint of technical feasibility along with economic and overall 
schedule viability. 17 refs., 4 figs., 3 tabs. 


9315 (RHO-BWI-ER-009) Exploratory shaft testing design 
data engineering report: Revision 0. Schroeder, B.K. Rockwell 
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international Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. 12 Jun 1985. 32p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract ACO06-77RL01030. Available 
from OSTI; INIS. 

This document is a compilation of the Exploratory Shaft Phase Il 
Test design requirements. 13 figs. 


9316 (RHO-BWI-ER-016) Thermal conductivity probe con- 
ceptual test design. Heath, R.E. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations. 26 Feb 1986. 
17p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract ACO06-77RL01030. Available from OSTI; INIS. 

This Conceptual Test Design report establishes the overall con- 
figuration and scope of the Thermal Conductivity Probe Test. It is 
the basis for performing the operating parameters, some specifica- 
tions, and cost estimate needed for completion of the test design. 
7 refs., 3 figs. 


9317 (RHO-BWI-ER-018) Exploratory Shaft Facility de- 
sign basis study report. Langstaff, A.L. Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Operations. 8 Jun 
1987. 246p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 

The Design Basis Study is a scoping/sizing study that evaluated 
the items concerning the Exploratory Shaft Facility Design including 
design basis values for water and methane inflow; flexibility of the 
design to support potential changes in program direction; cost and 
schedule impacts that could result if the design were changed to 
comply with gassy mine regulations; and cost, schedule, 
advantages and disadvantages of a larger second shaft. Recom- 
mendations are proposed concerning water and methane inflow 
values, facility layout, second shaft size, ventilation, and gassy 
mine requirements. 75 refs., 3 figs., 7 tabs. 


9318 (RHO-BWI-ES—011) Test and Evaluation Facility at 
the Near-Surface Test Facility: Engineering study report. 
Dintsch, G.S.; Black, M.T. Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations. 14 Jul 1982. 30p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC06-77RL01030. Available from OSTI; INIS. 

This document is a description of engineering studies of alterna- 
tive methods proposed to construct the Test and Evaluation Facility 
at the Near-Surface Test Facility. 4 refs., 4 figs. 


9319 (RHO-BWI-ES—012) Alternative packaging locations 
for waste packages for the Test and Evaluation Facility at the 
Near-Surtace Test Facility. Dintsch, G.S.; Peterson, S.C. Rock- 
well International Corp., Richland, WA (USA). Rockwell Hanford 
Operations. 10 Aug 1982. 38p. Sponsored by U.S. DOE Radioac- 
tive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

This document is a description of engineering studies of alterna- 
tive locations for packaging (canisterizing) the radioactive waste 
forms proposed for use in the Test and Evaluation Facility at the 
Near-Surface Test Facility. 6 refs. 


9320 (RHO-BWI-ES-013) Engineering study: Impact of 
potential receipt of Savannah River Laboratories defense high- 
level waste on the Nuclear Waste Repository in Basalt: 
Conceptual design project B-301. Davis, J.M. (Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations). 
Rockwell International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations; Kaiser Engineers (California) Corp., Oakland, CA 
(USA); Parsons, Brinckerhoff, Quade and Douglas, Inc., Oakland, 
CA (USA). May 1983. 48p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract ACO6-80RL10000. Available 
from OST]; INIS. 

This document assesses the design and cost impacts on the 
conceptual design of the Nuclear Waste Repository in Basalt of po- 
tentially receiving Savannah River Laboratory defense high-level 
waste. The document incorporates peer review comments and is 
dated May 1983. 


9321 (RHO-BWI-ES—016) Basalt Waste Isolation Project 
Task 5, Engineering study No. 5, Shaft optimization: Project B- 
301. Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations; Kaiser Engineers (California) Corp., Oakland, 
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CA (USA); Parsons, Brinckerhoff, Quade and Douglas, Inc., 
Oakland, CA (USA). Jul 1984. 327p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract ACO6-80RL10000. 
Available from OSTI; INIS. 

The principal objectives of this study are to determine the devel- 
opment and testing required to design and construct repository 
shafts at Hanford by blind-drilling methods and to formulate perfor- 
mance requirements for such development and testing. To meet 
these objectives, feasible shaft arrangements are analyzed based 
on the functional requirements for the shafts in order to determine 
the maximum shaft size required for the repository. As a secondary 
objective, these analyses provide input to the update of the reposi- 
tory conceptual design. The study also supports proposed changes 
to the Functional Design Criteria. 44 refs., 39 figs., 28 tabs. 


9322 (RHO-BWI-ES-017) Task 5, engineering study No. 8, 
in situ instrumentation: Project B-301. Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Operations; Kaiser 
Engineers (California) Corp., Oakland, CA (USA); Parsons, Brinck- 
erhoff, Quade and Douglas, Inc., Oakland, CA (USA). Jun 1984. 
470p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract ACO6-80RL10000. Available from OSTI; INIS. 

This study analyzes the data requirements of the Basalt Waste 
Isolation Project (BWIP), surveys available in situ instrumentation, 
analyzes its capabilities and adequacies as referenced to the data 
requirements and makes recommendations for instrument develop- 
ment and modifications necessary to satisfy these requirements. 
The data requirements, available instrumentation, and development 
needs are presented in tabular form with accompanying explana- 
tory narrative. 126 refs., 41 figs., 87 tabs. 


9323 (RHO-BWI-ES—018) Task 5: Engineering Study No. 
7, Waste emplacement optimization. Henry, K.H. Rockwell Inter- 
national Corp., Richland, WA (USA). Rockwell Hanford Operations; 
Kaiser Engineers (California) Corp., Oakland, CA (USA); Parsons, 
Brinckerhoff, Quade and Douglas, Inc., Oakland, CA (USA). 25 Jun 
1984. 5383p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO06-80RL10000. Available from OSTI; INIS. 

This document describes an engineering study of alternative de- 
sign concepts for geologic emplacement of nuclear waste. These 
emplacement concepts are intended for use in the Nuclear Waste 
Repository in Basalt (NWRB), which is proposed to be located in 
the basalt rock beneath the Hanford Site. The nuclear waste types 
addressed by this study are limited to spent fuel from nuclear 
power reactors and the solidified high-level waste resulting from fu- 
ture commercial spent fuel reprocessing. The priricipal objectives of 
this engineering study are: to develop a data and analysis basis 
for selecting the waste emplacement configuration to be adopted in 
the conceptual design upgrade; to define the needs for develop- 
ment or demonstration testing, and to define the performance 
requirements that represent test objectives. 


9324 (RHO-BWI-ES-022) Task 5 Engineering study No. 2, 
Assessment of the impact of eliminating retrievability tor the 
NWRB [Nuclear Waste Repository in Basalt]. Naiknimbalkar, 
N.M. Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations; Kaiser Engineers (California) Corp., Oakland, 
CA (USA); Parsons, Brinckerhoff, Quade and Douglas, Inc., 
Oakland, CA (USA). Jan 1984. 37p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-80RL10000. 
Available from OST]; INIS. 

This engineering study has been prepared to examine the effects 
of eliminating the requirement of ready retrievability for a 50-year 
period following emplacement of nuclear waste in the Nuclear 
Waste Repository in Basalt. 1 ref., 5 figs., 6 tabs. 


9325 (RHO-BWI-ES—025) Engineering study, 2101-M 
HVAC [Heating, Venting and Air-Conditioning] upgrade. Brown, 
D.M.; Garvey, L.J. Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations. Dec 1984. 50p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC06-77RL01030. Available from OSTI; INIS. 

The BWIP Laboratory facilities and adjacent Rockwell Hanford 
Operations Training Facilities have long been identified as areas 
with major Heating, Venting and Air-Conditioning (HVAC) deficien- 
cies. They include lack of sufficient cooling, high humidity and lack 





of adequate air filtration for dust removal (BWIP Laboratories). This 
study considers several alternatives as solutions to the present 
problems. The selected alternate, No. 3, employs the use of pack- 
aged refrigeration units and steam heating coils plus bag-type air 
fitters for the BWIP Laboratories. The costs estimates are commen- 
surate with other alternated providing similar results. 


9326 (RHO-BWI-ES—-028) Task 5 engineering study No. 11: 
Shaft casing design criteria and met y- Rockwell Inter- 
national Corp., Richland, WA (USA). Rockwell Hanford Operations; 
Kaiser Engineers (California) Corp., Oakland, CA (USA); Parsons, 
Brinckerhoff, Quade and Douglas, Inc., Oakland, CA (USA). Jun 
1986. 87p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO6-80RL10000. Available from OSTI; INIS. 

This document provides an acceptable design analyses method- 
ology and criteria which can be used for development of ring 
stiffened steel shaft liners up to 12 feet inside diameter. The docu- 
ment contains specific design equations and methodology to 
assess buckling resistance and stresses resulting from various 
loading conditions, such as hydrostatic pressure, misalignment, 
seismic motions, temperature differences, etc. The criteria identifies 
appropriate load factors, acceptable combinations of loads and al- 
lowable stresses. Strength reduction factors are applied to account 
for uncertainties such as variations in material properties, fabrica- 
tion imperfections, residual stresses, etc. 50 refs., 2 tabs. 


9327 (RHO-BWI-FDC—001) Function design criteria ex- 
ploratory shaft waterline, Project B-415. Schroeder, B.K. 
Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Dec 1981. 13p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract ACO6-77RL01030. 
Available from OSTI; INIS. 

This project will consist of installing a buried sanitary water trans- 
port line from the 200 West Area to the ES site. The size and type 
of line is to be determined by the A-E during conceptual and Title II 
design. The present concept is to use an 8-in. PVC line which will 
meet the required capacity and reliability at minimum cost. This line 
is not planned for use in the nuclear waste repository in basalt due 
to the size and source. This will be reconsidered during Title | de- 
sign of the repository. The sanitary water transport line will originate 
at an existing sanitary water main near the 234-5-Z Building within 
the 200 West Area. The new waterline will terminate at the ES site, 
at a point to be determined by the ES-] A-E Kaiser Engineers, Inc/ 
Parsons Brinkerhoff Quade and Douglas Inc. (KE/PB). The point of 
termination will be at a blanked valve below grade. The overall 
length of the new waterline will be ~7,500 ft. 15 refs., 1 fig. 


9328 (RHO-BWI-FDC—002) Functional design criteria ex- 


ploratory shaft power line and substation Project B-417. 
Schroeder, B.K. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. Dec 1981. 18p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract ACO06- 
77RL01030. Available from OSTI; INIS. 

This project will provide a 13.8-KV, 3-phase electrical power line 
from substation B-251 to the ES site. The power line will be sized 
to carry the 6000 KVA power required to meet the construction and 
operations power requirements of the facility. The line will originate 
at an existing circuit breaker at the 13.8 KV switch gear at substa- 
tion B-251 and will terminate at fused cutouts at the ES site. Wood 
poles will be used for the aerial support of the ~4.7 mile transmis- 
sion line. Joint use of the line by project B-316 is being considered. 
The substation will provide transformation from 13.8 KV to 2.4 KV, 
transformer mounting, grounding grid for the entire substation, the 
substation fence, and connection between the primary side of the 
transformer and the 13.8 KV electrical line (last pole) provided by 
Part 1. Switching stations, protective devices, and metering, which 
are normally part of a substation, will be provided by the ES 
Project, B-314. 10 refs. 


9329 (RHO-BWI-FDC—003-Rev.2) Exploratory Shaft Phase 
1, Project B-314: Functional design criteria: Revision 2. Gus- 
tavsen, D.R.; Hanlen, D.F. Rockwell international Corp., Richland, 
WA (USA). Rockwell Hanford Operations. 10 May 1984. 52p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC06-77RL01030. Available from OSTI; INIS. 


This document establishes the Functional Design Criteria for Ex- 
ploratory Shaft - Phase i (ES - Phase |), Project B-314. The 
document includes the design requirements which must be fulfilled 
by the Architect/Engineer in the performance of design. 3 tabs. 


9330 (RHO-BWI-FDC—004) Functional in criteria ex- 
ploratory shaft access road: Project B-439. Brockman, P.K.; 
Laws, R.B. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. Dec 1983. 16p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

This document establishes the functional design criteria for the 
Exploratory Shaft Access Road and shall be utilized as the basis 
for preparation of conceptual and definitive designs. 


9331 (RHO-BWI-FDC—005) Functional design criteria for a 
test and evaluation facility at the Near-Surface Test Facility. 
Black, M.T. Rockwell International Corp., Richland, WA (USA). 
Reckwell Hanford Operations. Aug 1982. 43p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

Tests shall be conducted in a Test and Evaluation Facility (TEF) 
at the Near-Surface Test Facility (NSTF). The handling and storage 
of nuclear waste canisters in an underground environment shall be 
demonstrated. Results of the test shall provide generic data in sup- 
port of the National Waste Terminal Storage Program. The TEF is 
a modification of the NSTF Phase Il (deferred) Test Area. This doc- 
ument provides technical criteria to design required modification. 
Substantive modifications are: provide a vertical shaft, hoisting 
equipment and provide additional 26 canister storage holes. 


9332 (RHO-BWI-FDC-006) Nulcear Waste Repository in 
Basalt project B-301 functional design criteria. Brockman, P.R. 
(Rockwell International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations). Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations; Kaiser Engineers (California) 
Corp., Oakland, CA (USA); Parsons, Brinckerhoff, Quade and Dou- 
glas, Inc., Oakland, CA (USA). Mar 1982. 121p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

This document establishes the functional design criteria to be uti- 
lized in the design of a Nuclear Waste Repository in Basalt. 19 
refs., 10 figs., 9 tabs. 


9333 (RHO-BWI-FDC—007-Rev.2) Functional design crite- 
ria exploratory shaft: Phase 2, Project B-474: Revision 2. 
Hanien, D.F. (Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations). Rockwell International Corp., Rich- 
land, WA (USA). Rockwell Hanford Operations. 17 Dec 1984. 20p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

This document establishes the functional design criteria for 
Exploratory Shaft — Phase Il (ES-Phase II) Project B-474. The doc- 
ument includes the design requirements which must be fulfilled by 
the architect/engineer in the performance of design. 15 refs. 


9334 (RHO-BWI-FDC—009) Waste package subsystem ad- 
vanced | design requirements document. Anderson, 
W.J. Rockwell international Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Oct 1984. 90p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

The design requirements specifically applicable to the Waste 
Package Advanced Conceptual Design to be completed in FY 1985 
are presented. This document must be used in conjunction with the 
Interim Data Document for the Waste Package Advanced Concep- 
tual Design and the Statement of Work for the activity. 12 refs. 


9335 (RHO-BWI-HP-001) Safety hazards document for 
hydrothermal equipment and facilities in 2101-M buliding. Hob- 
bick, C.W. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. Feb 1981. 58p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

Safety hazards as well as procedures for operations of Barnes, 
Dixon, and LECO cold seal hydrothermal equipment located in the 
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2101M building are specified. Attached are the certification test re- 
ports of the above test equipment. 


9336 (RHO-BWI-HP-004) Safety hazards document for 
MTS system corporation uniaxial and triaxial compression 
system and facilities. Hulstrom, L.C.; Vershel, R.B. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. May 1982. 75p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

Safety hazards as well as procedures for operation of the MTS 
Systems Corporation Uniaxial and Triaxial Compression System lo- 
cated in the 2101-M Basalt Material Research Laboratory are 
specified. 8 figs., 1 tab. 


9337 (RHO-BWI-HP-005) Safety hazards document for 
solitest hydraulic press Model CT-710. Vershel, R.B. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. May 1982. 17p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract ACO6-77RL01030. Available from 
OSTI; INIS. 

Safety Hazards as well as a procedure for operation of the soil- 
test hydraulic press Model CT-710 located in the 2101-M Basalt 
Material Research Laboratory are specified. 


9338 (RHO-BWI-IP—001) Inspection plan for Project B-415 
Exploratory Shaft Water Line. Rockwell international Corp., Rich- 
land, WA (USA). Rockwell Hanford Operations; Braun Hanford Co.., 
Richland, WA (USA). 15 Jun 1982. 18p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract AC06-81RL10248. 
Available from OSTI; INIS. 

The attached document is the Title Ili Inspection Plan IP-B-415-1 
for Project B-415, Exploratory Shaft Waterline. The Exploratory 
Shaft Waterline will consist of installing a buried sanitary water 
transport line from the 200 West Area to the ES Site. The Inspec- 
tion Plan includes testing, inspecting and hold points during the 
construction phase. 


9339 (RHO-BWI-IP—004) Inspection plan for Exploratory 
Shaft starter hole No. B-314-IP-S28003. Brockman, P.K. (Kaiser 
Engineers (California) Corp., Oakland, CA (USA)). Rockwell Inter- 
national Corp., Richland, WA (USA). Rockwell Hanford Operations; 
Kaiser Engineers (California) Corp., Oakland, CA (USA); Parsons, 
Brinckerhoff, Quade and Douglas, Inc., Oakland, CA (USA). 11 Jun 
1982. 9p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO6-80RL10000. Available from OSTI; INIS. 

This document establishes the inspection plan for the Ex- 
ploratory Shaft starter hole. 


9340 (RHO-BWI-PAP—002) Basalt Waste Isolation Project 
Repository Seal System Development Plan. Clayton, L.G.; Han- 
son, D.J.; Gallagher, S.A. Rockwell Intemational Corp., Richland, 
WA (USA). Rockwell Hanford Operations. 16 Feb 1984. 51p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC06-77RL01030. Available from OSTI; INIS. 

The Basalt Waste Isolation Project Repository Seal System De- 
velopment Plan provides a description of the activities necessary to 
design, test and evaluate the performance for the seal system of a 
nuclear waste repository excavated in Columbia Basin basalt. Reg- 
ulatory criteria and guidance which govern seal design and 
development are presented as well as a description of the five sub- 
activities. These subactivities include materials testing, design 
development, development testing, design analysis, and field and 
in situ testing. Logic diagrams and milestones for seal development 
are also included. Quality assurance and safety are also addressed 
in the plan. 8 refs., 2 figs., 5 tabs. 


9341 (RHO-BWI-PBD-001) Basalt Waste Isolation Project 
Mined Geologic Disposal System Design and Development 
Plan. Mikion, D.T. Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations. 15 Oct 1986. 53p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

The Basalt Waste Isolation Project (BWIP) Mined Geologic Dis- 
posal System (MGDS) Design and Development Plan (DDP) is the 
plan that guides the process of taking generic and specific design 
requirements, performance criteria, and interfaces through steps 
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appropriate to the development phase. Each development phase 
shall produce the documentation required for evaluation of the 
Waste Package and Repository Subsystems prior to the decision 
to proceed to the next phase of design, license application, or con- 
struction. The DDP is subordinate to the Systems Engineering 
Management Plan (SEMP) and the Project Management Plan. The 
DDP is the document that provides overall guidance for all design 
and development activities. It establishes guidance for conduct of 
trade studies and for preparation of the design methodology. It 
identifies content and boundaries for Engineering Plans, which in 
turn, provide detailed design and development guidance for identi- 
fied subsystems. 5 refs., 1 tab. 


9342 (RHO-BWI-RQD—006) Design requirements docu- 
ment for Exploratory Shaft Facility site preparation and 
selected facilities. Valentich, D.J. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations. 11 Jun 1987. 
50p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 

This document describes design requirements for portions of the 
Exploratory Shaft Facility site preparation work, shop and ware- 
house facility, change house, and support facilities. The information 
presented herein defines constraints, performance criteria, func- 
tional requirements, and definitions for the site preparation and 
facility related work. 1 fig. 


9343 (RHO-BWI-RQD-007-Rev.2) Basalt Waste Isolation 
Project core storage facility design requirements document: 
Revision 2. Caldwell, B.A. (Westinghouse Hanford Co., Richland, 
WA (USA)). Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations; Westinghouse Hanford Co., Rich- 
land, WA (USA). 6 Oct 1987. 26p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

This document describes the functional design criteria for a facil- 
ity which will house rock cores and rock samples as well as Basalt 
Waste Isolation Project records. The rock cores and other geotech- 
nical samples are classified as temporary data and are obtained 
from drilling operations related to the establishment of an under- 
ground nuclear waste storage facility on the Hanford Site. The 
cores are used in analyzing and reporting on the physical and 
chemical properties of rock underlying the Hanford Site. Thus, the 
resulting paper and other records become part of the required life- 
time documentation related to the establishment of a nuclear waste 
repository. 6 refs. 


9344 (RHO-BWI-RQD-008-Rev.2) Design requirements for 
piezometer facilities DC-23GR, DC-24CX, DC-25CX, DC-32CX, 
DC-33CX: Revision 2. Rifaey, S.H. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations. 23 Oct 1987. 
40p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 

This design requirements document provides functional require- 
ments performance criteria and constraints for the design of GR 
and CX piezometer facilities. 26 refs., 5 figs., 3 tabs. 


9345 (RHO-BWI-RQD-011) Design requirements docu- 
ment for near surface test facility water line upgrade. Belcher, 
J.T. Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. 3 Jul 1987. 13p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-87RL10930. 
Available from OSTI; INIS. 

This document contains the design requirements for the design 
and construction of a replacement water line to service the Near 
Surface Test Facility. 


9346 (RHO-BWI-SAR-001) Triaxial cell and permeameter 
equipment and facilty safety analysis report. Carison, R.A., Ver- 
shel, R.B. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. Aug 1983. 31p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

This document is the Safety Analysis Report for two test appara- 
tuses for collecting physical data on potential backfill materials for 
the Basalt Waste Isolation Project. The first apparatus is called the 
triaxial cell system; this system will collect hydraulic conductivity, 





swell pressure, and shear strength data as a function of tempera- 
ture, confining and pore water pressure, composition, particle size 
distribution and density. The second apparatus is called a perme- 
ameter; this will collect hydraulic conductivity data as a function of 
the same parameters as the triaxial cell apparatus. Safety hazards 
have been identified and appropriate actions taken to alleviate or 
control such hazards. 4 refs., 9 figs., 2 tabs. 


9347 (RHO-BWI-SAR-002) Radioactive hydrothermal test- 
ing in 222-S Building: Safety analysis report. Hobbick, C.W.; 
Lane, D.L. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. Feb 1982. 43p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

A program of hydrothermal testing of radioactive waste forms 
(simulated, tracer-doped, and fully loaded) has been developed by 
the BWIP Waste Package Department. This document addresses 
the safety hazards of operating two types of hydrothermal equip- 
ment: a rocking autoclave system and a flow-through apparatus. 
Identification and evaluation of these hazards are discussed and 
found to be low and acceptable. Laboratory facilities for hydrother- 
mal testing in the 222-S Building are also described. 11 figs., 2 
tabs. 


9348 (RHO-BWI-SAR-004) Structural Behavior Engineer- 
ing Laboratories Direct Shear Machine Model DR-44 hazards 
identification and analysis. Hulstrom, L.C.; Craig, P.A.; Jacobs, 
R. Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Oct 1983. 16p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

Safety Analysis as well as requirements for operation of the 
SBEL Direct Shear Machine, Model DR-44, located in the 2101M 
Basalt Materials Research Laboratory are specified. 12 refs., 4 
figs. 


9349 (RHO-BWI-SD-005-Vol.1) Conceptual system design 
description, nuclear waste repository in basalt, project B-301: 
Volume 1. Davis, J.M. (Kaiser Engineers (California) Corp., Oak- 
land, CA (USA)). Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations; Kaiser Engineers (California) 
Corp., Oakland, CA (USA); Parsons, Brinckerhoff, Quade and Dou- 
glas, Inc., Oakland, CA (USA). Apr 1983. 378p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
80RL10000. Available from OSTI; INIS. 

This document contains the text of the complete description of 
the conceptual system design of the Nuclear Waste Repository in 
Basalt, as executed by the joint venture of Raymond Kaiser Engi- 
neers Inc./Parsons Brinckerhoff Quade & Douglas, Inc., under 
technical direction of Rockwell Hanford Operations. The document 
incorporates peer review comments and is dated May 1983. Vol- 
ume 2 of the document contains the drawings which support the 
text and Volume 3 is the summary report of the accompanying cost 
estimate. 7 refs., 33 figs., 24 tabs. 


9350 (RHO-BWI-SD—005-Vol.2) Conceptual system design 
description, Nuclear Waste Repository in Basalt, Project B-301: 
Volume 2. Davis, J.M. (Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations). Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations; Kaiser 
Engineers (California) Corp., Oakland, CA (USA); Parsons, Brinck- 
erhoff, Quade and Douglas, Inc., Oakland, CA (USA). Apr 1983. 
150p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

This document contains the drawings which support the descrip- 
tion of the Conceptual System Design. The document incorporates 
peer review comments and is dated May 1983. Volume | of the 
document contains the text of the conceptual system design 
description and Volume Ill is the summary report of the accompa- 
nying cost estimate. 


9351 (RHO-BWI-SD-—005-Vol.3) Conceptual System Design 
Description, nuclear waste repository in basalt, project B-301: 
Volume 3, Estimates of construction cost, operations cost, 
and the construction schedule. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations; Kaiser 


Engineers (California) Corp., Oakland, CA (USA); Parsons, Brinck- 
erhoff, Quade and Douglas, Inc., Oakland, CA (USA). Apr 1983. 
85p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract ACO6-80RL10000. Available from OSTI; INIS. 

This document contains the estimates of construction cost and 
operations cost, as well as the construction schedule, for the Con- 
ceptual System Design Description of the Nuclear Waste 
Repository in Basalt. The document incorporates peer review com- 
ments and is dated May 1983. Volume 1 of the document contains 
the text of the Conceptual System Design Description and Volume 
2 contains the drawings which support the text. 


9352 (RHO-BWI-SD-006) Identification of techniques for 
monitoring strains in the 72-inch diameter shaft liner for the 
exploratory shaft at Hanford. Voss, C.F. (Pacific Northwest Lab., 
Richland, WA (USA)); Strope, L.A.; Garnich, M.R.; Bastian, R.J.; 
Liebetrau, A.M. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations; Pacific Northwest Lab., Richland, 
WA (USA). Jan 1985. 101p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract ACO6-77RL01030. Available 
from OSTI; INIS. 

A series of finite element models were used to predict the distri- 
bution of hoop and axial strains that would occur in the 72-in. ID 
ring stiffened shaft liner during installation. The finite element re- 
sults were used to determine the optimal instrumentation locations 
for monitoring the behavior of the ES liner. In addition, the results 
provide predictive values for comparison with the actual field data 
during installation, grouting, and dewatering of the shaft. An addi- 
tional model was prepared for simulating the time-dependent 
behavior of the basalt surrounding the ES shaft and the resulting 
loads. Because no time-dependent data for the Hanford basalt is 
available, the intent of the model is to provide a tool for under- 
standing any observed strains in the ES liner that occur after 
grouting of the annulus and dewatering of the shaft. 


9353 (RHO-BWI-SS—006) Drilling and completion specifi- 
cations for CA series multilevel piezometers. Clawson, T.S. 
Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Aug 1986. 52p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

CX Series multilevel piezometer boreholes will provide informa- 
tion on hydraulic heads in the Rosalia, Sentinel Gap, Ginkgo, 
Rocky Coulee, Cohassett, Birkett, and Umtanum flow tops. The 
borehole sites will be located adjacent to the reference repository 
location. In addition, information from the boreholes will provide in- 
put data used to determine horizontal and vertical flow rates, and 
identify possible geologic structures. This specification includes de- 
tails for drilling, piezometer design, hydrologic testing, and 
hydrochemical sampling of the boreholes. It includes drilling re- 
quirements, design, and installation procedures for the series 
piezometer nests, intervals selected for head monitoring and 
schedules for drilling and piezometer installation. Specific drilling 
and piezometer installation specifications for boreholes DC-24CX 
and DC-25CX are also included. 27 refs., 5 figs., 3 tabs. 


9354 (RHO-BWI-SSE-001) Basalt Waste Isolation Project 
sites evaluation report. Heneveid, W.H., Panesko, J.V. (Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions). Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. 10 Oct 1986. 29p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

Basalt Waste Isolation Project sites on the Hanford Site are de- 
scribed along with control measures to protect these sites from 
intrusion and irreversible damage during the Site Characterization 
Process. 5 refs., 7 figs. 


9355 (RHO-BWI-TA-001) A preliminary social and eco- 
nomic assessment of the Basalt Waste Isolation Project. 
Cluett, C. (Battelle Human Affairs Research Center, Seattle, WA 
(USA)); Bolton, P.; York, K.; Wood, M.; Radford, L. Rockwell Inter- 
national Corp., Richland, WA (USA). Rockwell Hanford Operations; 
Battelle Human Affairs Research Center, Seattle, WA (USA). Jul 
1981. 216p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract AC06-77RL01030. Available from OSTI; INIS. 
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This report provides a preliminary assessment of the social and 
economic impacts that could be caused by the construction and 
operation of a nuclear waste repository on the Hanford Site near 
Richland, Washington. This assessment involved assembling a 
comprehensive data base for the local Tri-Cities impact area and 
the surrounding region, establishing a network of local and regional 
contacts, making preliminary judgments about potential social 
impacts caused by the proposed repository, and recommending fur- 
ther research. This report concludes that growth effects under the 
anticipated work force scenario are expected to be relatively minor. 
With a strong public involvement program on the part of the project 
developers, including an ongoing dialogue with local and regional 
planners, potential socio-economic impacts can be anticipated and 
managed effectively. Specific recommendations are made for filling 
gaps in the available data, exploring key issues in more detail, and 
improving the analysis of social impacts. The report was prepared 
by the Battelle-Human Affairs Research Center in 1980 and 1981. 


9356 (RHO-BWI-TA-002) Disruption scenario analysis for 
@ nuclear waste repository in Hanford Site basalts, Washing- 
ton State. Davis, J.D. Rockwell international Corp., Richland, WA 
(USA). Rockwell Hanford Operations. Aug 1983. 202p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC06-77RL01030. Available from OSTI; INIS. 

Part 1 of this report presents Rockwell methodology and ratio- 
nale for identification, classification, and analysis of potential 
Hanford Site candidate repository disruptions. Part 2 describes the 
implementation of the methodology and presents the results 
achieved. Part 3 consists of appendices to Parts 1 and 2. The 
methodology employed is based on Nuclear Regulatory Commis- 
sion and Environmental Protection Agency guidelines proposed in 
drafts of 10 CFR 60 and 40 CFR 191. In consideration of these 
guidelines, credible disruptive events, processes, and conditions 
are examined with respect to their relative occurrence probabilities 
and perceived release-risk consequences. A Delphi approach is 
used to (1) identify and categorize potential disruptions and (2) 
select potential disruptive events and processes for detailed char- 
acterization. This methodology is an auditable means of obtaining 
a consensus of opinion from individuals who are nationally recog- 
nized in the scientific community for their pertinent expertise. An 
independent consultant was employed to select 15 nationally rec- 
ognized experts in the fields of geology, hydrology, geophysics, 
mining engineering, and climatology. These Delphi panelists were 
selected by a reputational survey of pertinent professional soci- 
eties. Panelists categorized 45 scenarios according to site-specific 
occurrence probability and selected those scenarios from each oc- 
currence probability category that they judged to have the most 
adverse release risk potential. 72 refs. 


9357 (RHO-BWI-TA—009) Preliminary survey of applicable 
regulations and repository operations as a basis for a nuclear 
waste repository safety analysis. Jones, K.A. Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations. 
14 Sep 1984. 122p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract ACO06-77RL01030. Available from 
OSTI; INIS. 

This preliminary safety analysis addresses potential threats to 
the health and safety of workers and the general public due to both 
radiological and conventional hazards during the preclosure period, 
for a nuclear waste repository in basalt (NWRB). Activities evalu- 
ated as part of this study include construction of shafts and 
underground facilities; receiving, handling, emplacement, and re- 
trieval of high level radioactive waste; and permanent closure of 
the underground openings. Analysis techniques used in this study 
were primarily qualitative, and consisted of identification of safety 
hazards, and analysis of consequences of potential accidents. This 
study was based on a conceptual system design description 
(CSDD) for the repository developed in 1983, and as such is not 
definitive, but rather provides a basis for a systematic approach to 
a more detailed safety analysis. 


9358 (RHO-BWI-TA-010) Probability encoding of hydro- 
logic parameters for basalt: Elicitation of expert opinions from 
@ panel of five consulting hydrologists. Davis, J.D. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. 10 Dec 1984. 155p. Sponsored by U.S. DOE Radioactive 
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Waste Management. DOE Contract AC06-77RL01030. Available 
from OSTI; INIS. 

The Columbia River Basalts Underlying the Hanford Site in 
Washington State are being considered as a possible location for a 
geologic repository for high-level nuclear waste. To investigate the 
feasibility of a repository at this site, the hydrologic parameters of 
the site must be evaluated. Among hydrologic parameters of partic- 
ular interest are the effective porosity of the Cohassett flow top and 
flow interior and the vertical-to-horizontal hydraulic conductivity, or 
anisotropy ratio, of the Cohassett flow interior. Site-specific data for 
these hydrologic parameters are currently inadequate. To obtain 
credible, auditable, and independently derived estimates of the 
specified hydrologic parameters for the purpose of preliminary as- 
sessment of candidate repository performance, a panel of five 
nationally recognized hydrologists was assembled. Their expert 
judgments were quantified during two rounds of Delphi process by 
means of a probability encoding method developed to estimate the 
probability distributions of the selected hydrologic variables. 210 
refs., 12 figs., 5 tabs. 


9359 (RHO-BWI-TA-011) Probabliity encoding of hydro- 
logic parameters for basalt: Elicitation of expert opinions from 
a panel of three Basalt Waste Isolation Project staff hydrolo- 
gists. Davis, J.D. Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations. Dec 1984. 57p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC06-77RL01030. Available from OSTI; INIS. 

The Columbia River basalts underlying the Hanford Site in 
Washington State are being considered as a possible location for a 
nuclear waste repository. To establish the feasibility of this site, the 
performance of such a repository, which depends primarily on the 
hydrologic parameters of the site, must be evaluated for compli- 
ance with the applicable licensing regulations and guidelines. In 
this context, the hydrologic parameters of particular interest are the 
effective porosity and the ration of vertical-to-horizontal hydraulic 
conductivity, called the anisotropy ratio. 200 refs. 


9360 (RHO-BWI-TA-012) Probabilistic modeling of ra- 
dionuclide release at the waste package subsystem boundary 
of a repository in basalt. Sagar, B.; Eslinger, P.W.; Baca, R.G.; 
Anantatmula, R.P. Rockwell Intemational Corp., Richland, WA 
(USA). Rockwell Hanford Operations. Dec 1984. 43p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC06-77RL01030. Available from OST]; INIS. 

Estimation of radionuclide releases from a geologic repository at 
the waste packages boundary are required to judge whether the 
engineered barrier system complies with the performance regula- 
tions prescribed by the Nuclear Regulatory Commission and, to 
obtain the value of radionuclide source term needed to model 
mass transport in the near and far fields of the repository. The 
Basalt Waste Isolation Project has adopted a probabilistic method- 
ology for the estimation of these releases. This methodology 
consists of a container corrosion model, a model describing the 
randon sequence of container failures in time, a finite element 
model to obtain the probability distribution of releases from a single 
container failing at a specified time, and a model to integrate the 
releases from the set of containers in the repository having random 
failure times. The final output of the analysis is obtained in terms of 
expected values and standard deviations of the fractional release 
rate (nuclide release rate divided by the initial nuclide inventory) 
and the cumulative release at the boundary of the waste package 
subsystem. 23 refs., 10 figs., 9 tabs. 


9361 (RHO-BWI-TA-014) Calculation of groundwater 
travel time: A comparison of simple, hand methods with more 
complex deterministic and stochastic methods. Arnett, R.C.; 
Sagar, B.; Baca, R.G. Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations. Dec 1984. 32p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC06-77RL01030. Available from OSTI; INIS. 
Pre-waste-emplacement groundwater travel time is one indicator 
of the isolation capability of the geologic system surrounding a 
repository. Two distinct modeling approaches exist for prediction of 
groundwater flow paths and travel times from the repository loca- 
tion to the designated accessible environment boundary. These 





two approaches are: (1) the deterministic approach which calcu- 
lates a single value prediction of groundwater travel time based on 
average values for input parameters and (2) the stochastic ap- 
proach which yields a distribution of possible groundwater travel 
times as a function of the nature and magnitude of uncertainties in 
the model inputs. The purposes of this report are to (1) document 
the theoretical (i.e., mathematical) basis used to calculate ground- 
water pathlines and travel times in a basalt system, (2) outline 
limitations and ranges of applicability of the deterministic modeling 
approach, and (3) explain the motivation for the use of the sto- 
chastic modeling approach currently being used to predict 
groundwater pathlines and travel times for the Hanford Site. Exam- 
ple calculations of groundwater travel times are presented to 
highlight and compare the differences between the deterministic 
and stochastic modeling approaches. 28 refs. 


9362 (RHO-BWI-TA-015) Groundwater flow modeling of 
alternative repository concepts. Estey, S.A.; Arnett, R.C. Rock- 
well International Corp., Richland, WA (USA). Rockwell Hanford 
Operations. 14 Jun 1985. 52p. Sponsored by U.S. DOE Radioac- 
tive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

Alternative repository design concepts of the Basalt Waste Isola- 
tion Project were evaluated in terms of long-term post-closure 
performance assessment. The criteria for evaluation was the rela- 
tive amounts of repository groundwater which might reach the 
accessible environment via the repository seals (including tunnels 
and shafts) path as opposed to the site subsystem (geologic 
medium). A three-dimensional groundwater flow analysis was con- 
ducted which included effects of thermal buoyancy induced by heat 
release from the repository. In all cases, groundwater originating in 
the repository was predicted to enter the site pathway within short 
distances. This was true even for groundwater particles whose 
pathways traced starting within the shafts at the repository hori- 
zons. Given the conditions of this analysis it is believed that less 
than 1% of the repository groundwater will migrate up the shafts to 
the accessible environment. 15 refs., 30 figs., 9 tabs. 


9363 (RHO-BWI-TA-017) Technical assessment of the 
rock support condition at the Near-Surtace Test Facility. Pye, 
J.H. Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. 28 Mar 1985. 36p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

Inspections were made at the Near-Surface Test Facility to deter- 
mine the current condition and overall integrity of the rock support, 
comprised in general of rock bolts and shotcrete. The rock support 
behavior was identified as being passive. Preliminary findings show 
that differences in the rock support are confined to thin, weak and 
debonded shotcrete. The estimated, areal extent of these deficien- 
cies is 2077 sq. ft. representing 3.8% of the total area of the 
high-back. The principal cause of concern associated with these 
deficiencies is the potential for small pieces of shotcrete to fall from 
the high-back. Construction records show that current conditions 
largely coincide with deficiencies identified and dispositioned at the 
time of construction. 


9364 (RHO-BWI-TA-018) Fracture hydrology review. 
Snow, D.T. (Georesults, Inc., Colorado Springs, CO (USA)); Arnett, 
R.C. Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations; Georesults, Inc., Colorado Springs, CO 
(USA). Dec 1979. 98p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

A review of fracture hydrology considerations is presented as 
they might apply in modeling ground water flow in the Columbia 
River Basalts. 96 refs. 


9365 (RHO-BWI-TA-019) Exploratory shafi iiner corrosion 
estimate. Duncan, D.R. Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations. Oct 1985. 22p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

An estimate of expected corrosion degradation during the 100- 
year design life of the Exploratory Shaft (ES) is presented. The 
basis for the estimate is a brief literature survey of corrosion data, 


in addition to data taken by the Basalt Waste Isolation Project. The 
scope of the study is expected corrosion environment of the ES, the 
corrosion modes of general corrosion, pitting and crevice corrosion, 
dissimilar metal corrosion, and environmentally assisted cracking. 
The expected internal and external environment of the shaft liner is 
described in detail and estimated effects of each corrosion mode 
are given. The maximum amount of general corrosion degradation 
was estimated to be 70 mils at the exterior and 48 mils at the inte- 
rior, at the shaft bottom. Corrosion at welds or mechanical joints 
could be significant, dependent on design. After a final determina- 
tion of corrosion allowance has been established by the project it 
will be added to the design criteria. 10 refs., 6 figs., 5 tabs. 


9366 (RHO-BWI-TA-020) Groundwater drawdown as a 
factor in long-term repository performance assessment. 
Legore, T. (Boeing Computer Services Co., Richiand, WA (USA)); 
Arnett, R.C. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations; Boeing Computer Services Co., 
Richland, WA (USA). Mar 1985. 21p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract ACO6-77RL01030. 
Available from OSTI; INIS. 

The production of a large scale hydraulic sink that could delay 
the movement of groundwater and nuclides away from potential 
basalt repository has been analyzed. Pumping of the flow tops of 
the Cohassett flow and underlying flow during the construction 
phase of the repository was modeled with the MAGNUM-3D com- 
puter code. The numerical results indicated that with water 
pumping rates approaching the expected flow capacity of the 
aquifers, the resulting hydraulic sink lasted for a time period of 60 
to 600 years depending on the nature of the Cold Creek syncline 
boundaries (constant head versus no flow). The results do not sup- 
port a conclusion that a practical, large-scale hydraulic sink would 
provide significant delay in movement of radionuclides away from a 
repository. The results of this analysis are not to be included in any 
site analysis supporting a license application or site selection. 13 
refs., 9 figs., 1 tab. 


9367 (RHO-BWI-TA-021) Groundwater inflow rates to a 
drift mined in the lower dense interior of the Cohassett basalt 
flow. Clifton, P.M., Arnett, R.C. (Rockwell International Corp., Rich- 
land, WA (USA). Rockwell Hanford Operations). Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. May 1985. 13p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

Groundwater inflow rates to a drift mined in the lower dense inte- 
rior of the Cohassett basalt flow are presented for a reference case 
and two postulated accident scenarios. The reference case as- 
sumes the interior of the Cohassett flow is uniformly dense. The 
postulated accident scenarios assume that either: (1) an NX pilot 
borehole drilled in advance of the drift face, or (2) the drift itself in- 
tersects a high permeability zone connected to a basalt flow top. 
All analyses are conducted in a probabilistic framework. The high- 
est predicted inflow rates occur for the postulated accident 
scenario where the drift intersects a high permeability zone con- 
nected to a flow top. These inflow rates start at around 4 m°/min 
and decline to around 0.7 m°/min after about 1 week. Higher initial 
rates of inflow could occur if the drift becomes connected to a flow 
top with very high permeability; however, the inflow rates predicted 
for long times are expected to be reliable. Limitations of all analy- 
ses are discussed in detail. 6 refs., 3 figs. 


9368 (RHO-BWI-TA-022) EPASTAT: A computer code for 
estimating radionuclide releases at the accessible environ- 
ment boundary from a repository in basalt. Eslinger, P.W.; 
Sagar, B. Rockwell International Corp., Richland, WA (USA). Rock- 
well Hanford Operations. Jan 1986. 49p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract ACO6-77RL01030. 
Available from OSTI; INIS. 

The EPASTAT computer code is designed to obtain an estimate 
of the probability distribution of cumulative radionuclide release 
reaching the accessible environment in a specified time period af- 
ter repository closure. Radionuclide transport is analyzed using a 
simplified one-dimensional flow tube approach that includes water 
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velocity, retardation, and diffusion/dispersion effects. This docu- 
ment describes the analytical model and provides user instructions 
for using the EPASTAT computer code. 15 refs. 


(RHO-BWI-TA-023) Feasibility assessment of 
waste package container materials in a repository 
> basalt: Revision 0. Duncan, D.R. (Rockwell International Corp.., 
Richland, WA (USA). Rockwell Hanford Operations). Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. 16 Sep 1986. 110p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC06-77RL01030. Available 
from OSTI; INIS. 

Experimental work and analyses for copper as a candidate waste 
package container material are summarized for Fiscal Years 1985 
and 1986, for the Basalt Waste Isolation Project. The objective was 
to assess the feasibility of copper as a container material, in sup- 
port of the Office of Civilian Radioactive Waste Management report 
to Congress on the same topic. The conclusion was that copper 
appears feasible as a container material, based on current knowl- 
edge. Additional studies and experimental work will be necessary 
to conclusively demonstrate feasibility. 45 refs., 39 figs., 26 tabs. 


9370 (RHO-BWI-TC—001-Rev.2) Test procedure for the 
principal borehole RRL-2. Meyer, J.T. Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Operations. Apr 
1985. 59p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

The principal borehole shall satisfy the first objective for the Ex- 
ploratory Shaft — Phase | in basalt. It ascertains the suitability of 
the proposed location and provides design information for an ex- 
ploratory shaft in the reference repository location. The test 
procedure includes all details for the drilling and testing of the prin- 
cipal borehole RRL-2. It includes the predicted stratigraphy, the 
drilling requirements, description of tests to be conducted, intervals 
selected for hydrology testing, and a schedule of the drilling and 
testing activities. 


9371 (RHO-BWI-TC—005) Drilling and testing specifica- 
tions for Borehole DC-16A. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations. 6 Jul 1982. 
49p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

Borehole DC-16A is a part of the Basalt Waste Isolation Project's 
subsurface site selection and characterization activities. Information 
from Borehole DC-16A will support Site Hydrologic Characteriza- 
tion and Repository Design. These test specifications include 
details for the drilling and testing of Borehole DC-16A. It includes 
the predicted stratigraphy, the drilling requirements, description of 
tests to be conducted, intervals selected for hydrologic testing, and 
a schedule of the drilling and testing activities. 15 refs., 10 figs., 7 
tabs. 


9372 (RHO-BWI-TC—006) Drilling and testing specifica- 
tions for the McGee well. Patterson, J.K. Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Operations. 16 Jul 
1982. 44p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

The McGee Well is a part of the Basalt Waste Isolation Project's 
subsurface site selection and characterization activities. Information 
from the McGee Well support site hydrologic characterization and 
repository design. These test specifications include details for the 
drilling and testing of the McGee. It includes the predicted stratigra- 
phy, the drilling requirements, description of tests to be conducted, 
intervals selected for hydrologic testing, and a schedule of the 
drilling and testing activities. 19 refs., 10 figs., 7 tabs. 


9373 (RHO-BWI-TC—007) Drilling and testing specifica- 
tions for RRL-6, RRL-14, RRL-15 and DC-3. Moak, D.J. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. Jul 1982. 57p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

RRL-6, RRL-14, RRL-15, and DC-3 will provide data for charac- 
terization of the stratigraphy and intraflow structures in the 
Reference Repository Location. This test specification includes de- 
tails for the drilling and testing of the boreholes. It includes the 
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predicted stratigraphy, the drilling requirements, description of tests 
to be conducted, intervals selected for hydrologic testing and a 
schedule of the drilling and testing activities. 14 refs., 8 figs., 12 
tabs. 


9374 (RHO-BWI-TC—008) Drilling and testing specifica- 
tions for DC-16B and DC-16C. Diediker, L.D. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. Aug 1982. 39p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

DC-16B and DC-16C, with existing borehole DC-16A, represent 
a borehole cluster designed to provide hydrologic information about 
a large area in the Reference Repository Location. This test speci- 
fication includes details for the drilling and testing of the boreholes. 
It includes the predicted stratigraphy, the drilling requirements, de- 
scription of tests to be conducted, intervals selected for hydrologic 
testing and a schedule of the drilling and testing activities. 20 refs., 
4 figs., 5 tabs. 


9375 (RHO-BWI-TC-009) Testing specifications for verti- 
cal hydraulic conductivity testing in boreholes DC-4 and DC-5. 
Moak, D.J. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. 26 Oct 1982. 4ip. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract ACO6- 
77RL01030. Available from OSTI; INIS. 

Paired boreholes DC-4 and DC-5 were drilled in 1978. DC-4 is a 
cored borehole to 3,998 feet and DC-5 is a rotary hole to 3,990 
feet. The boreholes are located on the northern edge of the Refer- 
ence Repository Location. These test specifications include details 
on initial hydrologic characterization of select intervals in the 
Grande Ronde Basalts surrounding the candidate repository hori- 
zons. Following the characterization testing vertical hydraulic 
conductivity testing will be performed across one or more selected 
intervals. These test specifications include proposed testing 
methodology for the vertical conductivity testing. 22 refs., 6 figs., 5 
tabs. 


9276 (RHO-BWI-TC—011) Testing specifications for bore- 
hole cleanup: Testing of Borehole DC-14. Graham, D.L. 
Rockwell International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations. 28 Feb 1983. 13p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract ACO6-77RL01030. 
Available from OSTI; INIS. 

The collection of representative hydrochemical samples is a con- 
tinuing concern. This document is a test specification outlining an 
experiment designed to address this specific topic. Grande Ronde 
test interval No. 8 in Borehole DC-14 will be monitored for approxi- 
mately one month to establish baseline hydrochemistry for this 
zone. Approximately 10,000 gallons of drilling fluid similar to that 
used by BWIP during “typical” drilling operations will be injected 
into the zone. The concentration of drilling fluid tracers, natural 
groundwater chemical constituents, and volume of water removed 
will be monitored during a long-term cleanup phase from this zone. 
The resulting data will be used to determine the effects of drilling 
fluids on the various chemical constituents measured by BWIP in 
groundwaters. 3 refs., 4 figs., 3 tabs. 


9377 (RHO-BWI-TC—012) Hydrologic testing specifica- 
tions for the DC-16 borehole cluster. Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Operations. Mar 
1983. 26p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

The DC-16 borehole cluster consists of three boreholes (DC- 
16A, -16B, and -16C). The purpose of the cluster is to evaluate the 
areal characterization of hydrologic parameters and to determine 
the homogeneity of the test horizons underlying the Reference 
Repository Location. Hydrologic tests that will be conducted 
include: step-drawdown, high-stress long-duration constant dis- 
charge pumping, vertical permeability, tracer, and slug injection/ 
withdrawal tests. This test specification contains details for hydro- 
logic testing of the DC-16 borehole cluster. It includes borehole 
specifications, description of tests, and a schedule for testing activ- 
ities. 13 refs., 8 figs., 3 tabs. 





9378 (RHO-BWI-TC—013-Rev.2) Drilling and testing speci- 
fications for Borehole DC-18. Koval, M.A. Rockwell International 
Corp., Gokden, CO (USA). Rocky Flats Plant. Oct 1985. 43p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

Borehole DC-18 supports the Basalt Waste Isolation Project's 
subsurface characterization activities. Information from Borehole 
DC-18 will provide geologic, hydrologic test and hydrochemical 
data in the area between Gable Butte and Gable Mountain. These 
specifications include details for the drilling and testing of Borehole 
DC-18. It includes the predicted stratigraphy, the drilling require- 
ments, description of tests to be conducted, and intervals selected 
for hydrochemical and hydrologic testing. 30 refs., 6 figs., 5 tabs. 


9379 (RHO-BWI-TC—014) Post Test Characterization core 
drilling at the Near Surface Test Facility. Patterson, J.K. Rock- 
well International Corp., Richland, WA (USA). Rockwell Hanford 
Operations. Apr 1983. 28p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract ACO6-77RL01030. Available 
from OSTI; INIS. 

The Post Test Characterization core drilling at the Near Surface 
Test Facility will provide data on rock mass, thermal, mechanical, 
and geophysical characteristics within the vicinity of Full Scale 
Heater Test #2 and adjacent to the Block Test. This test specifica- 
tion includes the drilling requirements, description of tests to be 
conducted, and a schedule of drilling activities. 10 figs., 1 tab. 


9380 (RHO-BWI-TC-015) Test specifications for borehole 
DB-2: Evaluation of drilling fluid invasion effects on in situ 
hydraulic characterization of low permeability horizons. Ray- 
mond, J.R.; Spane, F.A.; Bruce, S.R. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations. 25 May 1983. 
22p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

Specifications for the in situ test to evaluate the effects of drilling 
fluid invasion on hydraulic characterization of the Roza basalt inte- 
rior at borehole DB-2 are presented. Included in the specifications 
are requirements for implementation, performance, and analysis of 
hydrologic tests to be conducted. Results obtained will be incorpo- 
rated in a document which addresses the effects of drilling fluid 
invasion on hydraulic characterization of basalts. 


9381 (RHO-BWI-TC—016) Drilling, piezometer design, and 
testing specifications for the DC-19, DC-20 and DC-22 bore- 
hole clusters and RRL-2B. Rockwell international Corp., 
Richland, WA (USA). Rockwell Hanford Operations. Nov 1983. 
68p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 

The DC-19, DC-20, and DC-22 borehole clusters consist of 
twelve boreholes (DC-19A, DC-19B [option], DC-19C, DC-19D, DC- 
20A, DC-20B, DC-20C, DC-20D, DC-22B, DC-22C, and DC-22D). 
The boreholes will provide information on hydraulic heads in nine 
horizons in and around the reference repository location. In addi- 
tion, the boreholes and RRL-2B will be used to perform high-stress 
tests to determine horizontal and vertical flow rates, to identify pos- 
sible geologic structures. This specification includes details for the 
drilling, piezometer design, and testing of the boreholes. It includes 
the predicted stratigraphy, predicted hydrologic test results, the 
drilling requirements, design and installation procedures for the “A”- 
, “C’-, and “D”’-Series piezometers, description of tests to be 
conducted, intervals selected for testing and schedules for drilling 
and piezometer installation activities. 26 refs., 15 figs., 9 tabs. 


9382 (RHO-BWI-TC—017) Drilling and testing specifica- 
tions for boreholes RRL-10 and RRL-16. Jackson, Z. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. Aug 1983. 19p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

Boreholes RRL-10 and RRL-16, along with six existing boreholes 
(RRL-3, -4, -5, -7, -8, and -9) are required for implementation of 
the Seismic Surveillance Test Plan (SD-BWI-TP-021). Boreholes 
RRL-10 and RRL-16 are to provide housing for seismic sensors. In 
addition, data from chip samples and from geophysical logging will 
be used to refine the stratigraphy of the suprabasalt sediments. 
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These specifications include details for drilling and testing of bore- 
holes RRL-10 and RRL-16. Details of test specifications for seismic 
surveillance are in the Seismic Surveillance Test Plan (SD-BWI-TP- 
021). 9 refs., 4 figs., 1 tab. 


9383 (RHO-BWI-TC—018-Rev.3) Drilling and testing speci- 
fications tor boreholes DH-27, DH-28, and DH-29: Revision 3. 
Skurla, S.J. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. Mar 1985. 33p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

Boreholes DH-27, -28, and -29 are required for sedimentological 
and structural analysis of the suprabasalt sediments, the determi- 
nation of the top of basalt, and basalt stratigraphy in the area of 
coincident geophysical anomalies 1/2 to 3/4 miles east of the 
Yakima Barricade near the reference repository location. These 
specifications include the details for drilling and the test descrip- 
tions for boreholes DH-27, -28, and -29. It includes drilling 
requirements and a description of tests to be conducted. Specifica- 
tions for drilling to the top of the basalt were covered in revisions 0 
and 1. The deepening of DH-28 to 1,021 feet was covered in revi- 
sion 2. Details and specifications for further deepening of DH-27 
and DH-28, and DH-29, if required, are included in revision 3. 14 
refs., 6 figs., 3 tabs. 


9384 (RHO-BWI-TC—020) Drilling and testing specifica- 
tions for borehole DC-16C-A1. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations. Oct 1983. 21p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC06-77RL01030. Available from OSTI; INIS. 

Borehole DC-16C-A1 supports the Basalt Waste Isolation 
Project's subsurface characterization activities. Information from 
Borehole DC-16C-A1 will provide geologic characterization of the 
anomalous zone encountered in the Umtanum flow in Borehole 
DC-16C-A1. The specifications include details for the drilling and 
testing of Borehole DC-16C-A1. It includes the predicted stratigra- 
phy, the drilling requirements, description of tests to be conducted, 
and a schedule of the drilling and testing activities. 10 refs., 4 figs., 
2 tabs. 


9385 (RHO-BWI-TC—023) Drilling and completion specifi- 
cations for boreholes RRL-2B (test well) and RRL-2C, 
(multi-level piezometer nest). Jackson, R.L.; Jones, R.L. Rock- 
well International Corp., Richland, WA (USA). Rockwell Hanford 
Operations. Feb 1985. 61p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC06-77RL01030. Available 
from OSTI; INIS. 

Boreholes RRL-2B and RRL-2C will be completed as a test well 
and multi-level piezometer nest at the RRL-2 location, respectively. 
These facilities will be used to obtain water-level data and perform 
multiple well hydraulic testing of. selected horizons within the 
Grande Ronde Basalts. This specification includes details for the 
drilling, piezometer design, and initial development of the piezome- 
ters. It includes the predicted stratigraphy, drilling requirements, 
casing and cementing procedures, and installation procedures for 
the piezometer nest, and schedules. 35 refs., 11 figs., 7 tabs. 


9386 (RHO-BWI-TC—025) Drilling specifications for bore- 
hole RRL-17. Patrick, A.J.; Moak, D.J. Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Operations. Jul 
1985. 33p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

Borehole RRL-17 is one of several boreholes planned to charac- 
terize the thickness and structure of the Cohassett basalt flow and 
adjacent flows in the repository layout area. These specifications 
describe the drilling sequences and sizes to drill borehole RRL-17 
to its total depth of approximately 3,800 ft. 21 refs., 5 figs., 2 tabs. 


9387 (RHO-BWI-TC—027) Drilling and testing specifice- 
tions for Yakima Barricade exploratory boreholes DH-34 and 
DH-35: Revision 0. Clawson, T.S. (Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations). Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. Oct 1985. 22p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 
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Yakima Barricade Exploratory Boreholes are required for sedi- 
mentological and structural analysis of the suprabasalt sediments 
and the determination of the top of basalt in the area of coincident 
geophysical anomalies 1/2 to 3/4 miles east of the Yakima Barri- 
cade near the reference repository location. These specifications 
include the details for drilling and the test descriptions for bore- 
holes DH-34 and DH-35. 


9388 (RHO-BWI-TC-028) Drilling and testing specifica- 
tions for Cold Creek syncline exploratory boreholes (DH-30 
through DH-33). Clawson, T.S. Rockwell International Corp., Rich- 
land, WA (USA). Rockwell Hanford Operations. Dec 1985. 29p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC06-77RL01030. Available from OSTI; INIS. 

Cold Creek Syncline Exploratory Boreholes are required for 
structural analysis of the Cold Creek Syncline in the area south of 
the reference repository location. These specifications include 
drilling requirements and descriptions of tests to be conducted. 8 
refs., 9 figs. 


9389 (RHO-BWI-TD-002-Rev.2) Tabulation of physical and 
mechanical property data from Borehole RRL-2: Revision 2. 
Hulstrom, L.C.; Hanson, D.J. Rockwell International Corp., Rich- 
land, WA (USA). Rockwell Hanford Operations. Apr 1985. 25p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

The attached tabulation of laboratory data contains the results of 
‘physical and mechanical property testing performed on core from 
Borehole RRL-2 in support of requirements defined in the docu- 
ment, “Test Procedure for the Principal Borehole RRL-2” 
(RSD-BWI-TC-001). Testing was conducted in the Rock Mechanics 
Testing Laboratory in the 2101-M Building, 200 Ease Area, under 
the auspices of the Materials Testing Group, Engineered Barriers 
Department. The specimens used to develop the reported data 
were not measured in the exact manner required by the governing 
procedure. However, the manner used was considered to be good 
practice and the data are judged adequate for both site characteri- 
zation and the development of conceptual designs. The reported 
data shall not be used for design calculations supporting repository 
definitive design. 


9330 (RHO-BWI-TD-003-Rev.1) Tabulation of physical and 
mechanical property data from borehole RRL-6: Revision 1. 
Hulstrom, L.C.; Hanson, D.J. Rockwell International Corp., Rich- 
land, WA (USA). Rockwell Hanford Operations. Apr 1985. 20p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

The attached tabulation of laboratory data contains the results of 
physical and mechanical property testing performed on core from 
borehole RRL-6. Testing was conducted in the Rock Mechanics 
Laboratory in the 2101-M Building, 200 Ease Area under the 
auspices of the Materials Testing Group, Engineered Barriers De- 
partment. The specimens used to develop the reported data were 
not measured in the exact manner required by the governing pro- 
cedure. However, the manner used was considered to be good 
practice and the data are judged adequate for both site characteri- 
zation and the development of conceptual designs. The reported 
data shall not be used for design calculations supporting repository 
definitive design. 


9391 (RHO-BWI-TD-004-Rev.2) Tabulation of physical and 
mechanical property data from borehole RRL-14: Revision 2. 
Hulstrom, L.C.; Hanson, D.J. Rockwell International Corp., Rich- 
land, WA (USA). Rockwell Hanford Operations. Apr 1985. 19p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

The attached tabulation of laboratory data contains the results of 
physical and mechanical property testing performed on core from 
borehole RRL-6 in support of requirements defined in the docu- 
ment “Drilling and Testing Specifications for RRL-6, RRL-14, 
RRL-15 and DC-3” (SD-BWI-TC-007). Testing was conducted in 
the Rock Mechanics Laboratory in the 2101-M Building, 200 Ease 
Area under the auspices of the Materials Testing Group, Engi- 
neered Barriers Department. The specimens used to develop the 
reported data were not measured in the exact manner required by 
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the governing procedure. However, the manner used was consid- 
ered to be good practice and the data are judged adequate for 
both site characterization and the development of conceptual de- 
signs. The reported data shall not be used for design calculations 
supporting repository definitive design. 


9392 (RHO-BWI-TD—006) Summary of borehole RRL-2 hy- 
draulic fracturing test data and data analysis method. Runde, 
T.A.; Kim, K. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. Jul 1983. 66p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract ACO06- 
77RL01030. Available from OSTI; INIS. 

This report summarizes the results of hydraulic fracturing tests 
carried out in borehole RRL-2 by the Engineering Development De- 
partment of the Basalt Waste Isolation Project (BWIP). Test results, 
raw data, and the method of analysis utilized are presented. This 
report is intended to aid the reader, who is familiar with the hy- 
draulic fracturing technique, in making an independent review of 
the reported results. Included are the results of hydraulic fracturing 
tests conducted in borehole DC-12. These results are provided for 
comparison purposes only. 5 refs., 50 figs., 4 tabs. 


9393 (RHO-BWI-TD-008-Rev.1) Tabulation of physical and 
mechanical property data supporting post-test characterize- 
tion of the Full Scale Heat Test No. 2 area at the NSTF 
[Near-Surface Test Facility]: Revision 1. Hulstrom, L.C. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. Apr 1985. 29p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

The attached tabulation of laboratory data contains the results of 
physical and mechanical property testing performed on core from 
the vicinity of the Jointed Block Test Facility. This testing was per- 
formed in support of the Block Test characterization and discrete 
Jointed Block Modeling studies which will eventually be reported in 
the Phase 1 completion report. Testing was conducted in the Rock 
Mechanics Laboratory in the 2101M Building, 200 East Area, under 
the auspices of the Materials Testing Group, Engineered Barriers 
Department. 


9394 (RHO-BWI-TD-010) Tabulation of physical and me- 
chanical property data supporting characterization of the 
Jointed Block Test area at the Near-Surtace Test Facility. Hul- 
strom, L.C. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. Apr 1985. 8p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
77RLO01030. Available from OSTI; INIS. 

The attached tabulation of laboratory data contains the results of 
physical and mechanical property testing performed on core from 
the vicinity of the Jointed Block Test Facility. This testing was per- 
formed in support of the Block Test characterization and discrete 
Jointed Block Modeling studies which will eventually be reported in 
the Phase | completion report. Testing was conducted in the Rock 
Mechanics Laboratory in the 2101M Building, 200 East Area, under 
the auspices of the Materials Testing Group, Engineered Barriers 
Department. The data contained in this report were collected from 
December 8, 1983 to February 17, 1984, and as such these data 
have not yet been incorporated into the Basalt Waste Isolation 
Project Data Package Manual, RSD-BWI-MA-001. 


9395 (RHO-BWI-TD-013) An evaluation of the stability of 
synthetic groundwater formulations GR-3 and GR-4. Dill, J.A.; 
Jones, T.E.; Marcy, A.D.; Baechler, M.O.; Payne, J.R. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. 8 Oct 1984. 47p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract ACO6-77RL01030. Available 
from OSTI; INIS. 

Simple solubility calculations indicate that synthetic groundwater 
formulations GR-3 and GR-4 may be unstable with respect to the 
precipitation of certain components. However, the validity of calcu- 
lations of this type is limited by the complexity of these solutions. 
In order to properly address the chemical stability of these formula- 
tions, an experimental evaluation has been accomplished. The 
findings were that GR-3 and GR-4 were similar in their chemical 
stability. Both were found to be quite stable with respect to all con- 
stituents except silicate and inorganic carbon over a 30-day period. 





Some instability of monomeric silicate was observed. However, this 
did not result in a concentration change of greater than 5%, and no 
evidence of particulate formation was observed. 6 refs., 30 tabs. 


9396 (RHO-BWI-TD-014) The state of in situ stresses as 
determined by hydraulic fracturing at the Hanford Site. Kim, K. 
(Agapito (J.F.T.) and Associates, Grand Junction, CO (USA)); Dis- 
chler, S.A.; Aggson, J.R.; Hardy, M.P. Rockwell International Corp.., 
Richland, WA (USA). Rockwell Hanford Operations. Aug 1984. 
157p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

This report summarizes the hydraulic fracturing stress determina- 
tions that have been conducted during the period 1981 through 
1983 by the Basalt Waste Isolation Project. These tests have been 
conducted in boreholes DC-12, RRL-2, RRL-6, and DC-4 to esti- 
mate the state of stress in and about the candidate repository 
horizons within the Hanford Site. Test procedures, test data, analy- 
sis methodology, and calculated in situ stresses in the Cohassett, 
Grande Ronde 7, Umtanum, and McCoy Canyon basalt flows are 
presented, along with a brief discussion of seismic activity in the 
Pasco Basin, core disking, and borehole spalling observed in Han- 
ford Site boreholes. 


9397 (RHO-BWI-TD-015) Block Test No.1 interim report: 
Results from experimental and numerical analyses at ambient 
temperature. Cramer, M.L.; Kim, K. Rockwell international Corp., 
Richland, WA (USA). Rockwell Hanford Operations. Jun 1985. 
554p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract ACO6-80RL10000. Available from OSTI; INIS. 

A series of mechanical loading tests have been performed on an 
eight cubic meter block of jointed basalt as part of the Basalt 
Waste Isolation Project's characterization of the Columbia River 
basalts. Mechanical Loading was performed using large flat jacks 
and a cable anchor system, which provided a full triaxial loading 
capability. The stress-strain response of the closely jointed basalt 
block was observed under various load paths at the ambient rock 
temperature. Instrumentation used to monitor this response in- 
cluded Multiple Position Borehole Extensometers, Borehole 
Deformation Gages, Vibrating Wire Stressmeters and an electro- 
optical deformation measurement system which was designed 
specifically for this project. 


9398 (RHO-BWI-TD-016) Boundary conditions on the 
Jointed Block Test: A two-dimensional and three-dimensional 
finite element analysis of stresses and temperatures. Hardy, 
M.P. (Agapito (J.F.T.) and Associates, Grand Junction, CO (USA)); 
Mitchell, S.J. Rockwell international Corp., Richland, WA (USA). 
Rockwell Hanford Operations; Agapito (J.F.T.) and Associates, 
Grand Junction, CO (USA). Dec 1983. 111p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

This report presents the results from a numerical modeling study 
which was performed in support of the analysis of data from the 
Near-Surface Test Facility Block Test. The objective of the work 
was to investigate the potential for features of the test geometry 
and construction to influence the uniformity of the stress distribu- 
tion across the test block and generate anomalous deformational 
response characteristics during loading. The analysis results 
indicated that the components of the test set-up can modify the im- 
posed boundary conditions and affect the stress distribution in the 
block. However, the influence of these conditions was not sufficient 
to generate the anomalous conditions observed in actual field data. 
5 refs. 


9399 (RHO-BWI-TD-—018) Triaxial shear testing of twenty 
jointed basalt core samples. Brechtel, C.E. Rockwell international 
Corp., Richland, WA (USA). Rockwell Hanford Operations; Agapito 
(J.F.T.) and Associates, Grand Junction, CO (USA). Jun 1985. 
161p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

This report presents the results of laboratory testing of twenty 
basalt samples. The samples were from the Block Test site in the 
entablature of the Pomona flow at the Near Surface Test Facility 
(NSTF). The samples contained natural fractures at various orien- 
tations to the core axis. Testing was conducted to characterize joint 
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deformational response under triaxial loading conditions. The re- 
sults of this testing are to be used in support of the Block Test data 
analysis as parametric input for numerical modeling studies. 10 
figs., 15 tabs. 


9400 (RHO-BWI-TI-060) Verification of thermal model for 
full-scale heater test: Supporting document. Bonin, D.R. Rock- 
well International Corp., Richland, WA (USA). Rockwell Hanford 
Operations. 30 Sep 1981. 41p. Sponsored by U.S. DOE Radioac- 
tive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

Full-Scale Heater Test #2 (FS2) at the Near-Surface Test Facility 
(NSTF), located on the Hanford Site, has been in operation since 
July 1, 1980. The test consists of operating an electrical heater in 
a vertical borehole in basalt and recording the temperatures, dis- 
placements, and stresses which are produced. The electrical 
heater power is sequentially increased from 1 to 3 to 5 kW over 
the 2-year life of the test. 5 refs., 29 figs., 6 tabs. 


9401 (RHO-BWI-TI-061) Preliminary results for full-scale 
heater tests No. 1 and No. 2: Supporting document: Volume 1 
and 2. Williams, J.R. (Applied Mechanics, Inc., Grand Junction, CO 
(USA)); Mustoe, G.; Mathews, |.; Sharp, J. Rockwell international 
Corp., Richland, WA (USA). Rockwell Hanford Operations. 24 Sep 
1981. 6389p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 

The Basalt Waste Isolation Project, as part of the National Waste 
Terminal Storage Program, US Department of Energy, initiated two 
full scale electrical heater tests in basalt at the Near-Surface Test 
Facility (NSTF), near Richland, Washington. The electric heaters 
simulate heat generation from radioactive waste canisters em- 
placed in a basaltic rock mass. The results of these tests will 
provide part of the data base needed to determine the feasibility of 
deep geologic disposal of high level nuclear waste in basalt. Pre- 
liminary analysis has been performed on the temperature and 
displacement data accumulated over 270 days since the July 1, 
1980 startup. These data suggest that the principal mode of heat 
transfer within the near field for the tested conditions is by heat 
conduction and that transient heat conduction analysis can be 
used to predict temperatures within a basaltic rock mass reason- 
ably well. The water inflow at the test site is found to have had a 
negligible effect on rock temperatures but has affected instrument 
response significantly. 


9402 (RHO-BWI-T--062) Borehole DB-15 hydrostrati- 
graphic chart: Supporting document. Gephart, R.E. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. Sep 1981. 7p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

This hydrostratigraphic chart identified the basic stratigraphy and 
preliminary hydrologic test results for Borehole DB-15. This bore- 
hole was cored through both the Saddle Mountains and Wanapum 
basalt formations and selected zones were hydrologically tested. 


9403 (RHO-BWI-T-063) Borehole DC-6 hydrostratigraphic 
chart: Supporting document. Gephart, R.E. Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations. 
Sep 1981. 7p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract AC06-77RL01030. Available from OSTI; 
INIS. 

This hydrostratigraphic chart for Borehole DC-6 identifies the 
basic stratigraphy and preliminary hydrologic test results. This bore- 
hole was cored for obtaining stratigraphic data and only that portion 
within the Grande Ronde formation remains open for hydrologic 
testing. The upper two formations were cased and cemented off. 


9404 (RHO-BWI-T--064) Borehole DC-12 hydrostrati- 
graphic chart: Supporting document. Gephart, R.E. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. Sep 1981. 6p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

This hydrostratigraphic chart identifies the basic stratigraphy and 
preliminary hydrologic testing results for Borehole DC-12. This 
borehole was cored through the Saddle Mountains and Wanapum 
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basalt formations and into the Grande Ronde. Selected zones 
were hydrologically tested during coring. 


9405 (RHO-BWI-TI-O65) Borehole DC-14 hydrostrati- 
graphic chart: ing document. Gephart, R.E. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. Sep 1981. 7p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

This hydrostratigraphic chart identifies the basic stratigraphy and 
preliminary hydrologic testing results for Borehole DC-14. This 
borehole was cored through the Saddie Mountains and Wanapum 
basalt formations and into the Grande Ronde. Selected zones 
were hydrologically tested during coring. 


9406 (RHO-BWI-TI-O66) Borehole DC-15 hydrostrati- 
graphic chart: Supporting document. Gephart, R.E. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. Sep 1981. 7p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

This hydrostratigraphic chart identifies the basic stratigraphy and 
preliminary hydrologic testing results for Borehole DC-15. This 
borehole was cored through the Saddle Mountains and Wanapum 
basalt formations and into the Grande Ronde. Selected zones 
were hydrologically tested during coring. 


9407 (RHO-BWI-TI-128) An evaluation of the extent and 
properties of the zone of disturbed rock around a vertical 
shaft excavated through the basalt flows at the BWIP [Basalt 
Waste Isolation Project] site: Revision 0-0. Cottam, A.E. (Rock- 
well International Corp., Richland, WA (USA). Rockwell Hanford 
Operations). Rockwell international Corp., Richland, WA (USA). 
Rockwell Hanford Operations; Lawrence Livermore National Lab., 
CA (USA). 27 Jun 1983. 129p. Sponsored by U.S. DOE Radioac- 
tive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

The excavation of shafts and entries for a Nuclear Waste Repos- 
itory in Basalt (NWRB) will alter the hydrologic properties of the 
basalt in a zone adjacent to the openings. This study is an evalua- 
tion of the extent of these changes which may occur on the 
performance of repository shaft seals and on the isolation of ra- 
dionuclides from the environment. 


9408 (RHO-BWI-TiI-135) Borehole DC-16A report. Diediker, 
L.D. Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Jul 1983. 105p. Sponsored sy U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
Availabie from OSTI; INIS. 

Borehole DC-16A is a part of the Basalt Waste Isolation Project's 
subsurface site selection and characterization activities. In addition 
to completing the Projects single borehole Drilling and Testing 
Specifications, DC-16A will become part of a cluster of boreholes 
evaluating the areal characteristics underlying the Reference 
Repository Location. This report contains methodology and results 
for the hydrologic testing, hydrochemistry, geology as well as the 
drilling history for the boreholes. 


9409 (RHO-BWI-TP—003) Block Test #1 Data Collection 
and Retrieval System (DCARS) functions and requirements: 
Supporting document. Dover, R.L. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations. 12 Dec 1980. 
15p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

This document presents the initial functions and requirements for 
the Block Test #1 Data Collection and Retrieval System (DCARS). 


9410 (RHO-BWI-TP—006) Phase 2 tests automated support 
system (TASS) [Tests Automated Support System] functions 
and requirements. Richardson, O.B. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations. 27 Feb 1981. 
14p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

This document presents the initial functions and requirements for 
the Phase II Test Automated Support System (TASS) Functions 
and Requirements. 
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9411 (RHO-BWI-TP-008-Rev.1) Test plan for in situ stress 
measurement system development: ing document: 
Revision 1. Kim, K. Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations. Sep 1981. 14p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC06-77RL01030. Available from OSTI; INIS. 

The tests are to be performed to provide information regarding 
the state of stress of the basalt rock beneath the Hanford Site. This 
test series is designed to obtain information necessary to determine 
if hydrofracturing stress measurement is feasible in a fractured 
basalt medium. During the course of these field tests, it will be at- 
tempted to adapt the conventional hydrofracturing test method and 
analysis techniques to the basalt medium. If the test is shown to 
be feasible, more holes will be identified for testing. A comprehen- 
sive in situ stress determination program will be initiated. 2 figs. 


9412 (RHO-BWI-TS—014) Pitting behavior of low-carbon 
steel. Lumsden, B.J., Fish, R.L. Rockwell International Corp., Rich- 
land, WA (USA). Rockwell Hanford Operations. Aug 1985. 23p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

Anodic and cathodic potentiodynamic polarization curves were 
obtained for low-carbon steel (A27, Grade 60-30) exposed to a 
synthetic groundwater/packing material mixture at temperatures 
from 50° to 200°C after 1 h, 1 day, and 1 week exposure times. 
Passivation was observed at 200, 150 and 100°C. The pitting po- 
tential and the corrosion current density were determined from the 
polarization curves. In a separate test series, the corrosion poten- 
tial and polarization resistance are being monitored continuously 
during exposure to the synthetic groundwater/packing material mix- 
ture at 100, 150, and 200°C. Both the corrosion potential and the 
corrosion rate as determined from the polarization resistance are 
decreasing or have reached a steady-state with time of exposure. 
The corrosion potential for a given material has always remained 
below its pitting potential. 4 refs., 11 figs. 


9413 (RHO-BWI-VP-—001) Data verification plan Near- 
Surface Test Facility full scale heater tests #1 and #2. St. 
Laurent, D.R. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. Jun 1980. 16p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

Data produced by the thermomechanical tests at Full Scale 
Heater Tests #1 and #2 must be verified to assure that rock behav- 
ior models use actual rock response values as input. The Data 
Verification Plan describes the process by which the test data can 
be verified. 


9414 (RHO-BW-SA-323) Stochastic analysis of ground- 
water traveltime for long-term repository lormance 
assessment. Clifton, P.M.; Baca, R.G.; Arnett, R.C. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. [1983]. 12p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. (CONF-831174— 
89: Materials Research Society annual meeting, Boston, MA 
(USA), 14-17 Nov 1983). Available from OSTI; INIS. 

This paper describes a method of stochastically analyzing 
groundwater traveltime. The method uses a Monte Carlo technique 
to generate a suite of random spatial fields that are subsequently 
input to the groundwater flow and groundwater traveltime equa- 
tions. Stochastic inputs to these equations can be (1) transmissivity 
(or hydraulic conductivity), (2) effective thickness (or effective 
porosity), or (3) boundary conditions. In a transient problem, stor- 
age coefficient (or specific storage) could also be stochastically 
treated. Spatial correlation in the random input fields is accounted 
for by means of a multivariate random-number generator, which 
requires the first two statistical moments of these fields to be spec- 
ified. The output from the Monte Carlo analysis is a suite of 
groundwater traveltime realizations that can be used to derive ex- 
ceedance probabilities. These probabilities provide a measure of 
the degree of confidence in meeting set criteria. A preliminary ap- 
plication of this method using data from the deep basalts beneath 
the Hanford Site is also presented. The results illustrate how this 
method can be used to evaluate compliance with a technical crite- 
rion relating to groundwater traveltime. 16 refs., 2 figs. 





9415 (SAND-89-0994C) Gage inclusion experiments. 
Smith, C.W. Sandia National Labs., Albuquerque, NM (USA). 1989. 
18p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-76DP00789. (CONF-8909163—10: 5. symposium on contain- 
ment of underground nuclear detonations, Santa Barbara, CA 
(USA), 19-21 Sep 1989). Order Number DE90003576. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

To make field measurements of the free-field radial stress, we 
typically drill holes in the host rock and couple the gages to the 
rock with a grout material. Usually there is a mismatch of the me- 
chanical properties of gage, installation grout, and host rock. The 
mismatch may produce peak values that are different from the 
free-field values and distort the waveshapes. This is the gage in- 
clusion problem. To investigate this effect and provide data for 
comparison with modeling calculations, we have fielded pairs of 
gages in which the gage package or the installation technique 
differed between the pairs. Experiments were conducted in four en- 
vironments: wet tunnel bed tuff, a block of DSRM2 grout, Yuma 
soil, and partially saturated tuff. Data suggest that: (1) at stresses 
below one kilobar in wet tuff, specific gage types will show peak 
amplitudes of 65 to 70% of the peaks, and reduced impulses, 
shown by other gage types, (2) there are negligible inclusion ef- 
fects at the two kilobar level in DSRM2 grout, (3) a gage package 
with a wave transit time longer than the risetime of the incident 
stress wave may overregister and distort the waveshape, and (4) 
geometry effects — a hole versus a slot — can generate different 
peak values. 5 refs., 15 figs., 2 tabs. 


9416 (SAND-89-2387C) Studies of radionuclide sorption 
by clays in the Culebra Dolomite at the WIPP [Waste Isolation 
Pilot Plant] site, southeastern New Mexico. Siegel, M.D. (Sandia 
National Labs., Albuquerque, NM (USA) ); Lawson, R.Z.; Leckie, 
J.O.; Park, S.W.; Phillips, S.L.; Hale, F.V.; Sewards, T. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1990]. 5p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-900210—1: 16. annual waste management symposium: 
working towards a cleaner environment, Tucson, AZ (USA), 25 Feb 
- 1 mar 1990). Order Number DE90001174. Available from NTIS, 
PC A02/MF A01 - OSTI; GPO Dep. 

In the most transmissive parts of the Culebra Dolomite, fluid flow 
is controlled by fractures. Gypsum (CaSO, 2H20) and corrensite (a 
mixed chiorite/smectite) are the most abundant fracture-fill minerals. 
Radionuclide/clay interactions may be the dominant mechanism for 
radionuclide retardation. For this reason, the focus of this study is 
to examine the extent of the sorption of uranium and plutonium 
onto clays within the Culebra matrix and fractures. This paper 
describes several coordinated activities which will evaluate the po- 
tential retardation of radionuclide migration by sorption onto clays 
within the Culebras. These include characterization of the composi- 
tions of clays and groundwaters along the flow path; studies of the 
surface properties of simple reference clays and Culebra clays in 
dilute solutions and saline mixed electrolytes; development of a 
database of intrinsic equilibrium constants and specific-interaction 
parameters for calculations of the aqueous speciation of uranium 
and plutonium in Na-Cl-Ca-SO,-CO3-EDTA solutions which range 
in ionic strength from 0.1-4.0 molal; and measurement of surface 
complexation constants for uranium and plutonium in simple and 
mixed electrolyte solutions containing clays. 2 refs., 2 figs. 


9417 (USGS-OFR-83-377) Geologic and geophysical in- 
vestigations of Climax stock intrusive, Nevada. Geological 
Survey, Denver, CO (USA). 1983. 81p. Sponsored by U.S. Depart- 
ment of Defense; U.S. DOE Defense Programs. DOE Contract 
Al08-76DP00474. Available from OSTI; USGS Open-File Services 
Section, Box 25425, Federal Center, Denver, CO 80225. 

This document contains three parts of a survey of Yucca Moun- 
tain by the US Geological Survey. The first contains the results of 
a conventional survey of the site and an investigation of rock com- 
position. The second contains the results of a gravity survey and 
the third contains the results of a magnetic aerial survey. Each of 
the three documents contains a separate abstract. 


9418 Characterization of transuranic compounds from sok 
ubility experiments in a carbonate-containing groundwater. 
Standifer, E.M. (Univ. of California, Berkeley (USA)); Lee, S.C.; 
Nitsche, H. pp. 45 of Nuclear chemistry and technology. Third 


Chemical Congress of North America. American Chemical Society, 
Washington, DC (US) (1988). DOE Contract AC03-76SF00098. 
(CONF-8806412-: American Chemical Society Division of Nuclear 
Chemistry and Technology, Toronto (Canada), 5-10 Jun 1988). 
Solubility of nuclear waste elements in groundwaters of potential 
repository sites provides maximum limits on the concentrations of 
released radionuclides. Solubility can be measured from super- 
and undersaturation, and both approaches should yield identical re- 
sults. They have studied the solubilities of several transuranium 
elements (i.e., Np, Pu, nd Am) from supersaturation. The solids 
formed in supersaturation experiments must be identified to allow 
their preparation for undersaturation experiments. The authors re- 
port on the characterization of these solids using a variety of 
techniques, such as X-ray diffraction, FTIR and visible absorption 
spectroscopies, and elemental and chemical analyses. 


9419 State development of new low-level radioactive waste 
disposal capacity: Progress and issues. . Tait, T.D. (idaho 
National Engineering Lab., Idaho Falls, ID (USA)). pp. 178 of Pro- 
ceedings of the World Nuclear Fuel Market 14th annual meeting 
and international conference on nuclear energy. Nuclear Assurance 
Corp., Norcross, GA (1987). DOE Contract AC07-761D01570. 
(CONF-871076—: 14. World Nuclear Fuel Market annual meeting 
and international conference on nuclear fuel, San Diego, CA 
(USA), 18-20 Oct 1987). 

The author discusses how the formation of compact regions ap- 
propriate to waste disposal needs remains a dynamic process. The 
need for extensive public involvement in the development of the 
disposal site has placed further demands on the facility develop- 
ment process. From the examples cited, it is shown that political, 
institutional, legal and economic factors are still materially affecting 
the development and stability of the regional approach to manag- 
ing low-level radioactive waste. 


9420 The U.S. Department of Energy’s high-level radioac- 
tive waste disposal program. Kale, S.H. (USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC (USA). 
Information Services Div.). pp. 178 of Proceedings of the World 
Nuclear Fuel Market 14th annual meeting and international conter- 
ence on nuclear energy. Nuclear Assurance Corp., Norcross, GA 
(1987). (CONF-871076—: 14. World Nuclear Fuel Market annual 
meeting and international conference on nuclear fuel, San Diego, 
CA (USA), 18-20 Oct 1987). 

The development of the official U.S. program for nuclear waste is 
described and discussed. The status of the Monitored Retrievable 
Storage (MRS) Facility is addressed. Recent actions affecting high- 
level watse disposal in the U.S. are discussed. 


9421 Exploratory shaft design for the salt ory 
project. Poppen, S.A.G. (Parsons Brinckerhoff/PB-KBB (US)); 
Cooley, A.L.; Mirza, M.B. pp. 1379 of Proceedings of the 1987 
rapid excavation and tunneling conference. Volume 1-2. Jacobs, 
J.M. Society of Mining Engineers of AIME, Littleton, CO (1987). 
(CONF-8706247-: 8. rapid excavation and tunneling conference, 
New Orleans, LA (USA), 14-18 Jun 1987). 

The proposed Exploratory Shaft Facility (ESF) in salt will have 
several primary purposes. The shafts will provide access to the 
reference repository horizon to permit in situ testing of the salt hori- 
zons in order to satisfy data acquisition needs which the authors 
describe. This paper presents the preliminary design of the shaft 
excavation through High Plains aquifer which is the principal 
source of fresh water in the Texas Panhandle area. The paper 
presents the basic design criteria used in the design, the significant 
geotechnical conditions influencing the shaft lining design, the de- 
sign methodology of the shaft lining and seal systems to be used 
for the protection of the Ogallala and Dockum aquifers. 


9422 Yucca Mountain Project Site characterization and 
exploratory shaft program. Gertz, C.P. Transactions of the Amer- 
ican Nuclear Society (USA), 59: 74-75 (1989). (CONF-890604—: 
Annual meeting of the American Nuclear Society, Atlanta, GA 
(USA), 4-8 Jun 1989). 

The Yucca Mountain Project site characterization phase officially 
began May 28, 1986, when President Reagan recommended Yucca 
Mountain be studied as a potential site for a high-level nuclear 
repository. Site characterization activities are defined in the NWPA 
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as those research activities, whether in the field or in the labora- 
tory, that are undertaken to establish the geologic condition ana the 
range of parameters relevant to an evaluation of the suitability of a 
candidate site. In December 1988, a major program milestone was 
achieved when the statutory site characterization plan (SCP) was 
released on schedule to the NRC, State of Nevada, and the public. 
The SCP describes the studies necessary to determine the suitabil- 
ity of Yucca Mountain for isolating high-level nuclear waste. The 
site characterization testing program includes activities to establish 
the geologic conditions and history of the site. New site characteri- 
zation activities include surface-based tests and exploratory shaft 
tests. Tests conducted in the exploratory shaft facility (ESF) will 
study the processes and phenomena contributing to waste isolation 
performance and the effects of ESF construction and underground 
conditions at the ESF location. The surface-based tests will extend 
the results of the ESF test to the entire site area. 


9423 Glass mixing behavior in the WVDP vitrification 
melter. Bowan, B.W.; Routt, D.R. Transactions of the American 
Nuclear Society (USA), 59: 81-82 (1989). (CONF-890604-: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

The slurry-fed ceramic melter (SFCM) at the West Valley Demon- 
stration Project (WVDP) is a major piece of process equipment in 
the overall project plan to solidify ~2.4 million £ of liquid, high-level 
radioactive waste stored on site in underground steel tanks. The 
testing program currently under way involves extensive characteri- 
zation of each major piece of process equipment on both an 
individual basis and then subsequently as an integrated part of the 
overall vitrification process. The testing program exclusively uses 
simulated, nonradioactive process streams that match the chemical 
composition of the anticipated, radioactive process streams as 
closely as practical. Mixing behavior in the SFCM is examined in 
this paper by use of chemical tracer added to the melter input 
stream to verify a compositional mass balance across the SFCM. 


9424 Experience operating a process for decontaminating 
liquid radioactive waste. Ploetz, D.K.; Lawrence, R.E. Transac- 
tions of the American Nuclear Society (USA), 59: 82-83 (1989). 
(CONF-890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

This paper addresses experience gained in operating a first-of- 
its-kind process for decontaminating liquid high-level waste (HLW). 
West Valley Nuclear Services Company, under subcontract to the 
US Department of Energy (DOE), has successfully designed, con- 
structed, tested, and operated a system for removing cesium from 
an HLW salt solution (also called supernatant). To date, >100,000 
gal of HLW left over from fuel reprocessing operations formerly 
conducted at the West Valley site have been safely decontami- 
nated, concentrated, and solidified in cement. The resultant waste 
form meets all of the requirements of the US Nuclear Regulatory 
Commission's 10CFR61 and is suitable for disposal as low-level 
waste (LLW). The cesium that has been separated from the salt 
solution will be stored temporarily until it is ready to be fed to a 
slurry-fed ceramic melter and solidified in borosilicate glass for 
eventual disposal in the US DOE's HLW repository. 


9425 Testing and qualification of a cement-based, low- 
level waste form. Stimmel, J.R.; McVay, C.W. Transactions of the 
American Nuclear Society (USA), 59: 83 (1989). (CONF-890604-: 
Annual meeting of the American Nuclear Society, Atlanta, GA 
(USA), 4-8 Jun 1989). 

This paper provides a summary of work performed to develop a 
cement-based formulation suitable for the solidification of decon- 
taminated PUREX waste. The purpose of the cement waste form is 
to solidify the salt solution produced by the supernatant decontami- 
nation in a medium suitable for interim storage and ultimate 
disposal as low-level class C waste. The waste form must meet the 
stability requirements of 10CFR61 and the US Nuclear Regulatory 
Commission's (NRC’s) Branch Technical Position on Waste Form 
Qualification. The Westinghouse Research and Development Cen- 
ter conducted studies in 1983 and 1984 to establish a satisfactory 
waste form for the decontaminated supernatant using a super- 
natant stimulant. A recipe was developed utilizing Portland Type | 
cement and was tested in accordance with the requirements of the 
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NRC Branch Technical Position on Waste Form Qualification, May 
1983, Rev. O. The recipe met or exceeded all NRC requirements. 


9426 Analysis of process-monitoring data bases for low- 
level-waste processing. Christensen, R.P.; Lewandowski, R.J. 
Transactions of the American Nuclear Society (USA), 59: 84-85 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

West Valley Nuclear Services (WVNS) Company developed the 
integrated radwaste treatment system (IRTS) to remotely process 
and store existing PUREX (plutonium uranium reduction extraction) 
wastes in a stabilized form. The IRTS utilizes four major subsys- 
tems in its processing of the waste. Initial mobilization of the waste 
and removal of cesium is performed by the supernatant treatment 
system. The decontaminated supernate is then volume reduced by 
the liquid waste treatment system. Stabilization of the waste is ac- 
complished in the cement solidification system (CSS), where it is 
combined with cement and various other additives and processed 
into 71-gal drums. The processed drums are then transported to 
the drum cell, where they are remotely stacked and stored. To ver- 
ity compliance of the final product, WVNS quality assurance 
personnel developed a comprehensive program for monitoring all 
low-level-waste production activities. An integral portion of this pro- 
gram validates, verifies, and analyzes the process data acquisition 
systems (DASs). Results obtained in initial operations have found 
various anomalies inherent in the gathering of process records. Er- 
rors denoted were attributed to the DASs, operation, and the 
process control plan. The changes made continue to make marked 
improvements in the accuracy and completeness of the CSS and 
drum cell documentation. 


9427 Retention of radio-ruthenium in acid processing of 
nuclear waste. Alien, C.R.; Greenhalgh, W.O.; Cowan, R.G. To 
Dept. of Energy, Washington, DC. USA Patent 4,851,156. 25 Jul 
1989. Filed date 10 Sep 1980. USA Patent Application 6 185,717. 
Int. Cl. G21F 9/16;G21F 9/08;G21F 9/14. 6p. Available from Patent 
and Trademark Office, Box 9, Washington, DC 20232. 

Radioactive combustible waste can be processed with hot 
concentrated sulfuric acid and the resulting residue material immo- 
bilized in glass with retention of volatile radio-ruthenium, if present. 
In addition, the process features minimal material handling. The 
process is described in this paper. It combines a sulfuric acid 
digestion treatment of waste with a drying, desulfation, and classifi- 
cation of the resulting acid residue into a non-dispersible solid of 
reduced volume. An optional ceramic product can be made without 
desulfation of the residue. 
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Refer also to citation(s) 9194, 9203, 9227, 9228, 9229, 9230, 
9231, 9232, 9233, 9234, 9235, 9236, 9237, 9238, 9239, 9240, 
9241, 9242, 9243, 9244, 9245, 9246, 9247, 9248, 9249, 9250, 
9251, 9252, 9253, 9254, 9255, 9256, 9257, 9258, 9259, 9260, 
9261, 9262, 9264, 9281, 9282, 9283, 9289, 9290, 9291, 9292, 
9293, 9294, 9295, 9296, 9297, 9298, 9299, 9300, 9301, 9302, 
9303, 9304, 9305, 9306, 9307, 9308, 9309, 9310, 9311, 9312, 
9313, 9314, 9315, 9316, 9317, 9318, 9319, 9320, 9321, 9322, 
9323, 9324, 9325, 9326, 9327, 9328, 9329, 9330, 9331, 9332, 
9333, 9334, 9335, 9336, 9337, 9338, 9339, 9340, 9341, 9342, 
9343, 9344, 9345, 9346, 9347, 9348, 9349, 9350, 9351, 9352, 
9353, 9354, 9355, 9356, 9357, 9358, 9359, 9360, 9361, 9362, 
9363, 9364, 9365, 9366, 9367, 9368, 9369, 9370, 9371, 9372, 
9373, 9374, 9375, 9376, 9377, 9378, 9379, 9380, 9381, 9382, 
9383, 9384, 9385, 9386, 9387, 9388, 9389, 9390, 9391, 9392, 
9393, 9394, 9395, 9396, 9397, 9398, 9399, 9400, 9401, 9402, 
9403, 9404, 9405, 9406, 9407, 9408, 9409, 9410, 9411, 9412, 
9413, 9415, 9444, 9445, 11374, 11376, 11377 


9428 (DOE/OR/21519-T1) Ohio Department of Health 
study of radioactivity in drinking water and other environmen- 
tal media in the vicinity of the US Depatment of Energy's Feed 
Materials Production Center and Portsmouth Gaseous Dittu- 
sion Plant. Steva, D.P. Ohio Dept. of Health, Columbus, OH 
(USA). Dec 1988. 104p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract FC05-850R21519;FC05-850R21545. Order 





Number DE90005474. Available from NTIS, PC AO6/MF A01 - 
OSTI. 

From September to December 1984, a series of excessive and 
unanticipated releases of slightly enriched uranium oxide from the 
Feed Materials Production Center (FMPC) occurred. These re- 
leases were reported to the US Department of Energy (USDOE) by 
the FMPC contractor, National Lead Company of Ohio (NLO). In 
addition, as a result of an offsite ground water monitoring program 
initiated by the FMPC and ground water sampling performed by 
the Ohio Environmental Protection Agency (OEPA) in 1981, above 
background concentrations of uranium were detected in several off- 
site wells. As part of an effort to respond to the surrounding 
communitys’ concerns over these occurrences and the possible im- 
pacts of FMPC operations on the local environment, the USDOE 
requested that the Ohio Department of Health (ODH) establish a 
sampling program in the vicinity of the FMPC located in Fernald, 
Ohio. This program encompassed the collection and analysis of 
water samples and other environmental media in the vicinity of the 
FMPC as well as interpretation of the data collected through this 
sampling program. The following report provides a summary and 
discussion of results of the analyses performed on the environmen- 
tal samples and other information collected during the cooperative 
agreement project period. 20 refs., 30 figs., 12 tabs. 


9429 (PB-90-108531/XAB) Ground-water protection stan- 
dards for inactive uranium tailings sites (40 CFR 192): 
Background information for final rule. Final report. Office of 
Radiation Programs, Washington, DC (USA). Mar 1989. 296p. 
(EPA-520/1-88/023). Available from NTIS, PC A13/MF A01. 

The Final Background Information Document summarizes the in- 
formation and data considered by the Agency in developing the 
ground-water protection standards. The report presents a brief de- 
scription of the Title Il ground water standard and how it can be 
used to develop the Title | rulemaking. A description of the 24 des- 
ignated uranium-tailings sites and their current status in the DOE 
remedial-action program is included as well as a detailed analysis 
of the available data on the ground water in the vicinity of 14 of the 
24 sites. It also describes different methods that can be used for 
the restoration of ground water and the cosis of using these 
restoration methods. 


9430 (PNL-SA-17410) Uranium-236 as an indicator of 
fuel-cycle uranium in ground water. Jaquish, R.E. Pacific North- 
west Lab., Richland, WA (USA). Aug 1989. 7p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC06-76RL01830. 
(CONF-8910241-3: 35. conference on bioassay, analytical and en- 
vironmental chemistry, Charleston, SC (USA), 30 Oct - 2 nov 
1989). Order Number DE90004682. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

Environmental monitoring on and around the Hanford Site in- 
cludes regular sampling of onsite monitoring wells and offsite farm 
wells. Uranium has been identified in the ground water onsite and 
also in water from farm wells located on the east side of the 
Columbia River, across from the Hanford Site. Information on the 
hydrology of the area indicates that the source of the offsite ura- 
nium is not the Hanford Site. This study evaluated the isotopic 
composition of the uranium in water from the various wells to differ- 
entiate the onsite uranium contamination from natural uranium 
offsite. 5 refs., 2 figs., 2 tabs. 
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Refer also to citation(s) 9429, 9800, 9819, 9839, 10828, 10829 


9431 (CONF-8910192-9) Equivalent static seismic analy- 
sis approach for process equipment in moderate and high 
hazard facilities. Hammond, C.R. (Oak Ridge National Lab., TN 
(USA)). Oak Ridge National Lab., TN (USA). [1989]. 13p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO5- 
840R21400. From 2. DOE natural phenomena hazards mitigation 
conference; Knoxville, TN (USA); 3-5 Oct 1989. Order Number 
DE90003684. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This paper is intended to help designers (or other seismic non- 
specialists) decide on the optimum course through the various 
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paths offered by our latest General Design Criteria and to provide 
justification for simplified methods for design of moderate or high 
hazard equipment. Information is also provided on writing seismic 
load specifications for equipment. 10 refs., 3 figs., 1 tab. 


9432 (DOE/RL-89-13-1) Hanford federal facility agreement 
and consent order quarterly progress report for the period 
ending September 30, 1989. USDOE Richland Operations Office, 
WA (USA). Nov 1989. 67p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC06-87RL10930. Order Number 
DE90004156. Available from NTIS, PC A04/MF A01 - OSTI; GPO 
Dep. 

The Grout Treatment Facility consists of the Dry Materials Facil- 
ity, processing equipment, and disposal vaults. The Dry Materials 
Facility blends commercially produced cement-based materials. 
The liquid waste is piped from the waste feed tank into the trans- 
portable grout equipment. The dry blend is hauled in trucks to the 
transportable grout equipment, where it is mixed with the liquid 
waste. The resulting slurry is then pumped to large underground 
concrete vaults, where it will harden. The grout vaults are designed 
to meet the requirements established by Ecology and the EPA for 
hazardous waste disposal, including a double liner/leachate collec- 
tion system. 19 refs., 22 figs. 


9433 (HW-89072) Stack gas disposal extracts: March 
1947—January 1952. Cleavenger, P.M.; Gydesen, S.P. (comps.). 
Hanford Works, Richland, WA (USA). Oct 1989. 63p. Sponsored 
by U.S. DOE Environment Health & Safety. DOE Contract ACO6- 
76RLO01830. Order Number DE90004868. Available from NTIS, PC 
A04/MF A01 - OSTI. 

This document presents information on stack gas disposal which 
was extracted from weekly or monthly technical progress letters 
published during the period from March 1947 through January 
1952. These extracts were taken from documents currently avail- 
able on the Hanford Site. Selected extracts have been retyped 
because the reproductions made from some of the aging microfilm 
are nearly illegible. This chronology of stack gas disposal 
information was developed specifically for use by the Hanford Envi- 
ronmental Dose Reconstruction (HEDR) staff. 


9434 (INIS-SU-134/A, pp. 4-18) Hygiene theory as a basis 
for environmental protection. Initial theoretical premises and 
structure. Ramzaev, P.V. Nauchno-lssledovatel’skij Inst. Radiat- 
sionnoj Gigieny, Leningrad (USSR). 1988. (in Russian). In 
Radiation hygiene. Collection of scientific papers. Order Number 
DE90705996. Available from NTIS (US Sales Only), PC AO8/MF 
A01 - OSTI; INIS. 

General statements on the theory of environmental hygienic 
assessment in case of design, building and operation of national- 
economic units of various purposes including nuclear industrial 
plants are presented. Main theory elements are formulated and il- 
lustrated on the basis of international and national experience of 
rapidly developing radiation hygiene. Main principles regularities 
and values in corformity with which all the designs of any unit must 
be checked are substantiated. Recommendations on the control 
over public health in connection with environmental quality are 
given. 1 fig. 


9435 (INIS-SU-134/A, pp. 141-144) On occupational 
appointment demands on radiation hygiene for medical 
radiologists. Usol’tsev, V.|. (Leningradskij Inst. Usovershenstvo- 
vaniya Vrachej, Leningrad (USSR)); Kuzin, V.I.; Tselikov, N.V. 
Nauchno-issledovatel’skij Inst. Radiatsionnoj Gigieny, Leningrad 
(USSR). 1988. (In Russian). In Radiation hygiene. Collection of sci- 
entific papers. Order Number DE90705996. Available from NTIS 
(US Sales Only), PC A08/MF A01 - OSTI; INIS. 

The aim of the work was to determine occupational requirements 
on radiation hygiene for medical radiologists. To solve the problem 
using questionnaire, personal conversations with doctors, analysis 
of basis control and examinations volume and character of work on 
radiation hygiene were studied in 510 medical radiologists. Occu- 
pational requirements for these specialists were worked out on the 
basis the obtained data. 4 refs. 


9436 (NIRS-M-73, pp. 114-123) The relation between ven- 
tilation rates and building structures. Ikeda, Koichi (Institute of 
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Public Health, Tokyo (Japan)). National Inst. of Radiological Sci- 
ences, Chiba (Japan). Mar 1989. (in Japanese). (CONF-8712153—: 
15. NIRS seminar on environmental research, Chiba (Japan), 3-4 
Dec 1987). In Radon in the living environment: Levels and risks. 
Order Number DE90705994. Available from NTIS (US Sales Only), 
PC A15/MF A01. 

As the concept of building and structure includes so various 
kinds of factors, the discussion in this paper on the ventilation rates 
refers mainly to the ‘residential buildings’ of ‘reinforced concrete 
and timber frame’. Although it was believed, since before the world 
war Il, that the concrete structure was better in air tightness than 
the timber frame of which ventilation rates were estimated as more 
than one air change per hour or so, it is getting hard to decide 
which one is tighter and to estimate the amount of ventilation rate 
based on just only the construction style. A description was given 
on the methodology to estimate the ventilation rate of a house us- 
ing a simple chart. Outline of the values thus obtained is presented 
for the ventilation rates in Japanese residential buildings. (author). 


9437 (NIRS-M-73, pp. 124-133) Characteristics of radon 
entry rates into a basement of an experimental house. Asano, 
Kenji (Building Research Inst., Tsukuba, Ibaraki (Japan)); Ito, 
Kazuo. National Inst. of Radiological Sciences, Chiba (Japan). Mar 
1989. (in Japanese). (CONF-8712153—: 15. NIRS seminar on envi- 
ronmental research, Chiba (Japan), 3-4 Dec 1987). In Radon in the 
living environment: Levels and risks. Order Number DE90705994. 
Available from NTIS (US Sales Only), PC A15/MF A01. 

Soil is the most important radon source for houses. Therefore in- 
vestigation was made on the features of Rn-222 entry into a 
basement of an experimental house. The basement is of reinforced 
concrete and waterproofed, and it’s volume is 30 m°. Penetration 
holes of 55 mm diameter were provided at 11 points at 1.0 m be- 
low the ground on the wall surrounding the basement. During the 
experiment, some of the holes were closed with rubber plugs, and 
an exhaust fan was operated at some cases. Measurements were 
made on the ventilation rates, Rn-222 concentrations in the base- 
ment, temperatures, pressure differences between ground and the 
basement and the relevant meteorological factors. The Rn entry 
rates were calculated from the measured ventilation rates and Rn 
concentrations. Main results of the experiment are as follows. (1) 
Very small pressure differences (0.05 mmAq) caused by the chim- 
ney effect and the wind outside drove the soil gas including 
Rn-222 into the basement through the holes. The maximum entry 
rate was found to be 4.3 pCi/Ihr. (2) The exhalation ratio (emanat- 
ing power) of the concrete constructing the basement was about 
0.1 when all holes were plugged. (3) When the exhaust fan was 
operated, Rn entry rate was higher and varied greatly with time, 
from 30 to 8 pCi/Ihr. At the latter value which was found during the 
steady state, the soil volume contributing to the Rn entry rate was 
significantly large, with the width of the soil surrounding the house 
being not less than 3 m from the wall. (author). 


9438 (NIRS-M-73, pp. 134-144) Natural radionuclides in 
buliding materials. Ito, Kazuo (Building Research Inst., Tsukuba, 
Ibaraki (Japan)); Asano, Kenji. National Inst. of Radiological Sci- 
ences, Chiba (Japan). Mar 1989. (In Japanese). (CONF-8712153—: 
15. NIRS seminar on environmental research, Chiba (Japan), 3-4 
Dec 1987). In Radon in the living environment: Levels and risks. 
Order Number DE90705994. Available from NTIS (US Sales Only), 
PC A15/MF A01. 

Inorganic materials often contain significant traces of natural ra- 
dionuclides such as uranium and thorium series nuclides as well 
as other primordial nuclides, while organic materials usually do not. 
Some building materials containing radium-226 and/or thorium-232 
are considered to be the significant source of indoor radon gas. 
Accordingly, measurements were made on the content of radium- 
226 of uranium series nuclides and thorium-232 of thorium series 
nuclides in important building materials such as concretes, gypsum 
boards and raw materials. Concrete is considered to be made of 
cements and aggregates. The mean value of radium-226 contents 
measured were 1.4+0.6 pCi/g, 1.4405 pCi/g and 1.5+0.4 pCi/g 
for Portland cement, aggregate and concrete, respectively. The 
mean value of thorium-232 contents measured were 0.4+0.1 pCi/ 
g, 0.640.3 pCi/g and 0.7+0.1 pCi/g for Portland cement, aggre- 
gate and concrete, respectively. Gypsum board is considered to be 
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made of any raw material of phosphogypsum, desulphogypsum, 
natural gypsum, or mixture of those. In these measurements, the 
ranges of radium-226 contents were from 19 to 25 pCi/g for phos- 
phogypsum, less than 1 pCi/g for desulphogypsum and less than 
0.5 pCi/g for natural gypsum. For some period of time, some phos- 
phogypsum boards used to contain rather high content of 
radium-226 up to 33 pCi/g. The ranges of thorium-232 contents 
were less than 0.6 pCi/g for phosphogypsum, desulphogypsum and 
natural gypsum. Measurements were also made on the changes in 
contents of natural radionuclides such as radium-226 and thorium- 
232 in various types of gypsum boards with regard to the age of 
their production. The relation was experimentally found between 
the radon exhalation rates and the radium-226 contents in various 
building materials. (author). 


9439 (NIRS-M-—73, pp. 270-278) Problems in estimating 
risks due to exposure to radon and its decay products in 
Japan. Aoyama, Takashi (Shiga Univ. of Medical Science, Otsu 
(Japan)). National Inst. of Radiological Sciences, Chiba (Japan). 
Mar 1989. (in Japanese). (CONF-8712153-: 15. NIRS seminar on 
environmental research, Chiba (Japan), 3-4 Dec 1987). In Radon 
in the living environment: Levels and risks. Order Number 
DE90705994. Available from NTIS (US Sales Only), PC A15/MF 
A01. 

Problems in estimating risks due to exposure to radon and its 
decay products exsist along the process of making these estima- 
tions. To obtain representative value of the radon concentration in 
Japanese indoor location, an appropriate sampling plan and statis- 
tically large enough number of measurements are necessary. 
Suitable method for measurement should be carefully selected for 
the purpose of a study. Comparative studies on the methods for 
measurement are also necessary at domestic or international lev- 
els. Natural and artificial parameters influencing the levels of radon 
should be analyzed in respect of Japanese specificities. The signifi- 
cant factors in estimating doses from radon and its decay products 
such as the equilibrium factor F for indoor radon, ventilation rate, 
aerosol concentration, size distribution of aerosols, occupancy fac- 
tor, breathing rate and lung model must be also studied in respect 
of Japanese specificities. Problems in calculating the effective dose 
equivalent for the lung may exist in the target tissue, histological 
and physiological parameters and the risk factor in inducing lung 
cancer in the Japanese population. (author). 


9440 (NIRS-M-73, pp. 292-301) Remedial measures for 
indoor radon. Fujimoto, Kenzo (National Inst. of Radiological Sci- 
ences, Chiba (Japan)). National Inst. of Radiological Sciences, 
Chiba (Japan). Mar 1989. (In Japanese). (CONF-8712153-: 15. 
NIRS seminar on environmental research, Chiba (Japan), 3-4 Dec 
1987). In Radon in the living environment: Levels and risks. Order 
Number DE90705994. Available from NTIS (US Sales Only), PC 
A15/MF A01. 

Just like in the western countries it might be necessary to reduce 
indoor radon concentration in Japan as well, since the potential ex- 
posure to radon and its progeny is comparable with the dose limits 
for stochastic effects for members of the public and radiation work- 
ers. It is not easy, however, to perform remedial measures for the 
reduction of radon exposure for the general population. Various 
problems related to scientific as well as political aspects have to be 
taken into account before any remedial action is put into practice. 
The aspects discussed here are establishment of screening 
method for radon measurement, identification of indoor radon 
sources, development of effective control measures, preparation of 
citizen’s guide to radon, establishment of advice and information 
service, proposal of action level, foundation of an organization of 
measurement and remedial measures, clarification of the responsi- 
bility for the practice of remedial measures. The degree of urgency 
of these aspects deeply depends on the frequency of houses hav- 
ing relatively higher radon concentration. It might be necessary, 
however, to investigate and discuss the aspects cited above re- 
gardiess of the results of the radon survey in Japan, since we have 
to take into account the present condition together with the future 
modification of our artificial environment which often results in the 
enhancement of radon exposure. (author). 


9441 (ORNL/TM-11067) Investigation of background radi- 
ation levels and geologic unit profiles in Durango, Colorado. 





Triplett, G.H. (Oak Ridge National Lab., TN (USA)); Foutz, W.L.; 
Lesperance, L.R. Oak Ridge National Lab., TN (USA). Nov 1989. 
45p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC05-840R21400. Order Number DE90004917. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

As part of the Uranium Mill Tailings Remedial Action (UMTRA) 
Project, Oak Ridge National Laboratory (ORNL) has performed ra- 
diological surveys on 435 vicinity properties (VPs) in the Durango 
area. This study was undertaken to establish the background radia- 
tion levels and geologic unit profiles in the Durango VP area. 
During the months of May through June, 1986, extensive radiomet- 
ric measurements and surface soil samples were collected in the 
Durango VP area by personnel from ORNL’s Grand Junction Of- 
fice. A majority of the Durango VP surveys were conducted at sites 
underlain by Quaternary alluvium, older Quaternary gravels, and 
Cretaceous Lewis and Mancos shales. These four geologic units 
were selected to be evaluated. The data indicated no formation 
anomalies and established regional background radiation levels. 
Durango background radionuclide concentrations in surface soil 
were determined to be 20.3 + 3.4 pCi/g for “°K, 1.6 + 0.5 pCi/g 
for 226Ra, and 1.2 + 0.3 pCi/g for *°*Th. The Durango background 
gamma exposure rate was found to be 16.5 + 1.3 uR/h. Average 
gamme spectral count rate measurements for “°K, 226Ra and 

2Th were determined to be 553, 150, and 98 counts per minute 
(cpm), respectively. Geologic unit profiles and Durango background 
radiation measurements are presented and compared with other 
areas. 19 refs., 15 figs., 5 tabs. 


9442 PNL-SA-16944) The depth distribution of Sr, 
137Cs, and 7°.2°py in soll profile samples. Price, K.R. Pacific 
Northwest Lab., Richland, WA (USA). Apr 1989. 4p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC06-76RL01830. 
(CONF-891206-7: International chemical congress of Pacific Basin 
Society symposium on polymer rheology and processing (PACI- 
FICHEM '89), Honolulu, Hi (USA), 17-22 Dec 1989). Order 
Number DE90004670. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

A special study was conducted at the Hanford Site and vicinity to 
investigate the depth distribution of Sr, 197Cs, and 25°240Py in 
soil at two locations. Duplicate sets of samples were collected at 
each location from the soil surface to a depth of 30 cm in incre- 
ments of 2.5 cm. Results from an onsite location near a retired 
nuclear fuel reprocessing facility were compared to results from a 
background location upwind and distant from the Site. The study 
showed that, regardless of location, the top 5 cm of soil contained 
51 to 74% of the Sr, 99% of the Cs, and 96% of the 
239,240Py. Soil at the background location received radionuclides 
only from deposition of worldwide fallout, and averaged 1.6 spol 
cm* of Sr, 3.0 pCi/em? of '97Cs, and 0.071 pCi/em? of 25%:240py 
Soil at the onsite location received radionuclides from deposition of 
both worldwide fallout and past operations of the retired fuel repro- 
cessing facility and contained 4 times as much ™Sr, 5 times as 
much '97Cs, and 44 times as much 75°.249Py as the background 
location. (Pacific Northwest Laboratory is operated for the US De- 
partment of Energy by Battelle Memorial Institute under Contract 
AC06-76RLO01830.) 8 refs., 2 figs. 


9443 
Lawrence Livermore National Laboratory Site 300. Lamarre, 
A.L. (Lawrence Livermore National Lab., CA (USA) ); Phillips, T.L.; 
Crow, N.B. Lawrence Livermore National Lab., CA (USA). Nov 
1989. 138p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. Order Number DE90004995. Available 
from NTIS, PC A07/MF A01 - OSTI; GPO Dep. 

Site 300, the field test facility used to support theoretical and de- 
velopmental work performed at LLNL, is located in the Altamont 
Hills, about 18 miles southeast of the City of Livermore, California. 
The site is used for performing assembly tests and high explosive 
tests with sophisticated diagnostics and for particle beam research. 
Located in a sparsely populated area on the boundary between 
Alameda and San Joaquin counties, the site encompasses approxi- 
mately 11 square miles of land situated on southeasterly-trending 
ridges and canyons of moderate to high relief. Elevations at Site 
300 vary from slightly more than 500 ft at the entrance to the site 
on Corral Hollow Creek, to over 1700 ft at the highest point in the 
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northwest corner of the site (University of California, 1986). 16 
refs., 4 figs., 5 tabs. 


9444 Dose to residents in the vicinity of the feed materials 
production center. Eckart, R.; Gels, G.; Janke, R. Transactions of 
the American Nuclear Society (USA), 59: 40-43 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

Recent statements by the Department of Energy (DOE) regard- 
ing uranium emissions from the Feed Materials Production Center 
(FMPC), located at Fernald, Ohio, have created a great deal of 
anxiety among residents living in the area. In order to respond to 
the concern of these residents and to evaluate the impact of the 
uranium releases on the environment and the health of the local 
population, a radiological environmental pathway analysis was per- 
tormed to determine the radiation doses to these nearby residents. 
The analysis used the actual data that were available. The data 
consisted of uranium concentrations in soil and water as well as 
current annual reported uranium releases. This paper presents the 
details and the results of the environmental pathway analysis, 
which was conducted to obtain the dose to residents in the vicinity 
of the FMPC. While there is no question about the need for site re- 
medial action at the FMPC, the dose to an individual in the vicinity 
of the FMPC is low and should not be a cause of immediate health 
concerns to people living in the area. 


9445 Estimated collective exposures from US Department 
of Energy Operations. Kennedy, W.E. Jr.; Hickey, E.E. Transac- 
tions of the American Nuclear Society (USA), 59: 42-44 (1989). 
(CONF-890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

Nuclear research, development, and production activities are cur- 
rently conducted at 27 major US Department of Energy (DOE) 
installations. All of the operating nuclear facilities are required to 
report the findings of their environmental surveillance programs to 
DOE annually. The DOE has summarized the information from the 
site annual reports and provided an overview of DOE operations 
and their potential impact on the public. The total collective doses 
resulting from the operation of DOE nuclear facilities are very small 
compared to the doses that the same population receives from nat- 
ural sources. The total collective effective dose equivalent from 
natural sources for the 80-km population around all DOE sites (us- 
ing a conservatively low population estimate of 20 million persons) 
is estimated to be ~60,000 person-Sv (6,000,000 person-rem). 
This estimate is based on an average effective dose equivalent to 
any member of the population from natural background sources of 
3 mSv (300 mrem), which is much larger than the total estimated 
from all DOE nuclear facilities for recent years. 


9446 Performance of an alpha air monitor in a dusty envi- 
ronment. Hoover, M.D.; Newton, G.J.; Yeh, H.C.; Seiler, F.A.; 
Boecker, B.B. Transactions of the American Nuclear Society 
(USA), 59: 51-52 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Monitoring for airborne alpha-emitting radionuclides such as plu- 
tonium can be especially problematic because of interference from 
background radiation and airbome dust. Alpha emissions of natu- 
rally occurring radon progeny can result in false alarms or prevent 
the system for accurately measuring low plutonium concentrations. 
Fortuitously, advances in microelectronics have enabled the devel- 
opment of affordable instruments that use alpha detection to 
measure the presence of plutonium in a background of radon 
progeny. Each air monitor includes a microchip-based multichannel 
analyzer that distinguishes alpha radiation as a function of alpha 
energy. Embedded computer programs analyze the spectrum of al- 
pha radiation being detected and compute the contribution arising 
from plutonium. Accumulation of airborne dust can prevent alpha 
radiation collected on the sample filter from reaching the detector, 
thus underreporting plutonium concentration. The work reported in 
this paper was to quantify the effects of dust burial, determine min- 
imum detection limits, and propose methods for avoiding errors in 
detecting airborne plutonium in dusty environments. The work was 
undertaken in support of the US Department of Energy’s Waste 
Isolation Pilot Plant (WIPP), but is relevant to other operations in- 
volving the handling, cleanup, or disposal of plutonium. 
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9447 External gamma dose responses from residual ra- 
dioactive materials in soll. Chen, S.Y.; Yuan, Y.C. Transactions 
of the American Nuclear Society (USA), 59: 131-132 (1989). 
(CONF-890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

External gamma dose responses from radioactive soils have pre- 
viously been calculated as air-absorbed doses in a point receptor 
above the ground. Such responses, however, are not accurate 
measures for estimating the effective dose equivalent (He) for 
assessing radiological risks to humans, as defined by the Interna- 
tional Commission on Radiological Protection (ICRP). The ambient 
dose equivalent H*(10), as defined by the International Commis- 
sion on Radiation Units and Measurements (ICRU), is considered 
to provide a more accurate and yet conservative estimate of He. 
The quantity H*(10) is the dose equivalent obtained at a 10-mm 
depth of the ICRU spherical phantom with a 30-cm radius, which 
accounts for attenuation and scattering of radiation in the tissue 
phantom. According to the ICRP, the ratio between H*(10) and the 
air-absorbed dose varies from 0.01 to 1.73 for source photon ener- 
gies from 0.01 to 10 MeV. Such large differences in the two dose 
quantities are expected to result in substantial deviations in the 
doses calculated using the two different dose concepts. The pri- 
mary objective of this study was to calculate dose responses for 
radioactive soils based on the newer concept of ambient dose 
equivalent H*(10). This involved improving the past calculations, in- 
cluding the use of more up-to-date photon cross sections for soil 
and a Monte Carlo caiculational procedure specially tailored to pro- 
vide accurate results for this specific application. 


9448 Emergency response preparation based on an 
internal exercise program. Pearson, J.S. (Univ. of California, Liv- 
ermore (USA)); Hill, E.E. Transactions of the American Nuclear 
Society (USA), 59: 180-181 (1989). (CONF-890604—: Annual 
meeting of the American Nuclear Society, Atlanta, GA (USA), 4-8 
Jun 1989). 

The Criticality Safety Group (CSG) at the Lawrence Livermore 
National Laboratory (LLNL) has developed an organized program 
of organized program of emergency response preparation and 
training to facilitate prompt and effective response to a criticality 
emergency. The program is based on preparation of documented 
guidance and resources, as well as group training through exer- 
cises. The paper discusses this program while emphasizing one 
key aspect, the internally prepared and conducted training exer- 
cises. 


9449 New developments in continuous monitoring of air- 
borne activity. Swinth, K.L.; Phelps, P.; Tyree, B.; Kenoyer, J. 
Transactions of the American Nuclear Society (USA), 55(3): 222 
(1987). (CONF-871101-—: Joint meeting of the American Nuclear 
Society and the Atomic industriai Forum, Los Angeles, CA (USA), 
15-19 Nov 1987). 

Air monitors that operate continuously are used in nuclear facili- 
ties to detect unexpected malfunctions in controls that limit levels 
of airborne radioactivity in occupied area. Monitoring for concentra- 
tions of alpha-emitting transuranics is the most difficult task in air 
monitoring. Workplace monitoring for alpha emitters requires a de- 
tection level ~2% that of nonalpha-emitting radionuclides with a 
half-life >2 h. Typically, air monitoring is accomplished by passing 
a volume of the monitored air through a filter to collect the particu- 
lates. The filter is located near a detector that monitors the 
radioactivity of the collected particles and sends an alarm when the 
activity exceeds established limits. Alpha activity from daughters of 
thoron and radon, present in all air in variable amounts, hampers 
monitoring for transuranics. This presentation describes deveiup- 
ments that have improved the accuracy and sensitivity for the 
monitoring of airborne concentration of transuranics. 


9450 On-line measurement of stack gas particulate 
radionuclides. Stong, F.S.; Troyer, G.L.; Criddie, J.D. Jr. Transac- 
tions of the American Nuclear Society (USA), 55(3): 223-224 
(1987). (CONF-871101—: Joint meeting of the American Nuclear 
Society and the Atomic Industrial Forum, Los Angeles, CA (USA), 
15-19 Nov 1987). 

Stack gases from nuclear facilities can contain both natural and 
man-made radionuclides. Interferences from natural radon 
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daughters limit the detection capability of common radiation mea- 
surement methods. An improved system using on-line multichannel 
analyzers, alpha energy spectroscopy, gamma-ray analysis, radon- 
compensated gross beta counting, and automated data reduction is 
presented. This system provides accurate determination of certain 
stack effluent fine particulates as air concentrations at or near the 
derived concentration guides alarms at preset levels. The system, 
the moving filter radioactive aerosol monitor (MFRAM), is an adap- 
tation of the transuranic aerosol measurement system developed 
by the Lawrence Livermore National Laboratory. The MFRAM 
controls a high-temperature sample stream to minimize mass for- 
mations that degrades alpha spectroscopy results. It features an 
alpha energy analysis (AEA) algorithm for automatic internal en- 
ergy calibration with resolution compensation and spectral peak 
extraction. The AEA program reports *5°Pu, 2'2Bi, and 21Po as air 
concentrations; 2'*Po is used to compensate for the radon 
contribution to gross beta measurements. The resultant beta mea- 
surement is used to determine the long-lived radionuclide gross 
beta concentration. 


9451 Advances in alpha air monitoring instrumentation. 
Bethel, E.; Geiger, E.; Little, J. Transactions of the American Nu- 
clear Society (USA), 55(3): 224 (1987). (CONF-871101-: Joint 
meeting of the American Nuclear Society and the Atomic Industrial 
Forum, Los Angeles, CA (USA), 15-19 Nov 1987). 

Facilities handling unsealed, alpha-emitting radionuclides, like 
239Pu, 238Pu, or 24'Am, must be able to rapidly detect these ra- 
dionuclides in air for effective worker protection. The last major 
advance in alpha air monitoring was made in the early 1970s when 
solid-state silicon-diffused junction detectors made it possible to 
measure alpha particles from long-life alpha emitters and partially 
reject those from short-life radon daughters. Availability of fast 
analog-to-digital converters and microcomputers now make it pos- 
sible to do an even better job in minimizing the interference from 
radon daughters. Further improvement has been made by adding a 
mass-flow measuring system to provide an accurate measurement 
of the airflow rate. An alpha air monitor, model ALPHA-6, was de- 
signed based on work done over the last few years at the Los 
Alamos National Laboratory (LANL). The instrument used micro- 
computer technology, which greatly enhances the ability to strip out 
most of the interference from radon daughters. At the time this pa- 
per was prepared, no testing had been performed on the 
ALPHA-6. Based on the work done at LANL, interference from 
radon daughters is expected to be reduced so that the detectability 
of present alpha air monitors is improved by a factor of ~4. 


9452 Standards for air monitoring calibration. Selby, J.M. 
Transactions of the American Nuclear Society (USA), 55(3): 225 
(1987). (CONF-871101-: Joint meeting of the American Nuclear 
Society and the Atomic Industrial Forum, Los Angeles, CA (USA), 
15-19 Nov 1987). 

The US Department of Energy and the US Nuclear Regulatory 
Commission initiated a joint program to test the applicability of a 
performance-type testing standard. Draft American National Stan- 
dards Institute (ANSI) Standard N42.17* was, because of difficulty 
in application, divided into three parts: (a) portable instruments, (b) 
air monitors, and (c) extended range. This new testing program 
used the criteria listed in parts a, b, and c to determine whether 
they could be used as the basis of an instrument qualification test- 
ing program. The results of the test were then provided to the 
standards committee, and appropriate changes were made in the 
standard. The detailed results of this testing program will be docu- 
mented in the future. The purpose of this presentation is to discuss 
the current draft of the air monitoring standard, general test proce- 
dures, results of some of the tests, and the means by which the 
testing program could be implemented in the United States. 


9453 Remote-controlled decontamination techniques. Hay- 
ward, W. Transactions of the American Nuclear Society (USA), 
55(3): 228-229 (1987). (CONF-871101-: Joint meeting of the 
American Nuclear Society and the Atomic Industrial Forum, Los 
Angeles, CA (USA), 15-19 Nov 1987). 

Several surface decontamination techniques have recently been 
developed and adapted for robotics use. One method involves a 
water spray system, operating at 100 psi and 250°F, combined 
with a vacuum and mounted to a small, six-wheeled robot (the 
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PEDSCO). A second method combines an ultra-high-pressure 
(UHP) water jet system capable of cutting through 3 ft of concrete 


mounted to a slightly larger, four-wheeled robot (the WASP). 


9454 Decontamination operations in the chemical process 
cell at the West Valley Demonstration Project. Meigs, R.A. 
Transactions of the American Nuclear Society (USA), 55(3): 229 
(1987). (CONF-871101-: Joint meeting of the American Nuclear 
Society and the Atomic Industrial Forum, Los Angeles, CA (USA), 
15-19 Nov 1987). 

A former spent-fuel-dissolver cell has been decontaminated at 
the West Valley Demonstration Project to provide a shielded stor- 
age area for temporary storage of solidified high-level waste. The 
cell, called the chemical process cell (CPC), contained two 
chopped fuel dissolvers, three waste and recycle evaporators, and 
three accountability tanks. The cell is 28 m (93 ft) long, 6.7 m (22 
ft) wide, and 13 m (43 ft) high and is serviced by two overhead, re- 
motely operated bridge cranes. The cell floor is covered with 
stainless steel that continues 18 in. up the walls. The balance of 
the cell is concrete, protected by a two-coat phenolic paint system. 
The results of decontamination work are reported in this paper. 


9455 Decontamination of stainless steel canisters that 
contain high-level waste. Bray, L.A.; Thomas, N.M. Transactions 
of the American Nuclear Society (USA), 55(3): 230-231 (1987). 
(CONF-871101—: Joint meeting of the American Nuclear Society 
and the Atomic Industrial Forum, Los Angeles, CA (USA), 15-19 
Nov 1987). 

At the West Valley Nuclear Services Company (WVNSC) in West 
Valley, New York, high-level radioactive waste (HLW) will be vitri- 
fied into a borosilicate glass form and poured into large, stainless 
steel canisters. During the filling process, volatile fission products, 
principally '°7Cs, condense on the exterior of the canisters. The 
smearable contamination that remains on the canisters after they 
are filled and partially cooled must be removed from the canisters’ 
exterior surfaces prior to their storage and ultimate shipment to a 
US Department of Energy (DOE) repository for disposal. A simple 
and effective method was developed for decontamination of HLW 
canisters. This method of chemical decontamination is applicable 
to a wide variety of contaminated equipment found in the nuclear 
industry. The process employs a_ reduction-oxidation system 
[Ce(IIl)/Ce(IV)] in nitric acid solution to chemically mill the surface 
of stainless steel, similar to the electropolishing process, but with- 
out the nsed for an applied electrical current. Contaminated 
canisters are simply immersed in the solution at controlled temper- 
ature and Ce(IV) concentration levels. 
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9456 (ENEA-RT-COMB-89-01) Implementation of an 
NRTMA (accountability) system for an industrial nuclear fuel 
fabrication plant: Feasibility study. Aparo, M.; Dionisi, M.; 
Graziani, M.; Remetti, R. ENEA, Casaccia (Italy). Centro Ricerche 
Energia; Rome Univ. (Italy). Apr 1989. 19p. (In Italian). Order Num- 
ber DE90733791. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

Relevant to problems arising from fissile material safeguards for 
nuclear fuel cycle facilities, the International Safeguards devoted, 
in the recent years, R&D efforts to the creation of new dynamic ac- 
countability procedures (Near Real Time Material Accountancy) 
answering to the needs of timeliness in detecting diversions. The 
present paper, carried out in cooperation with the Department of 
Energetica of Rome University 'La Sapienza’, deals with a feasibil- 
ity study of a NRTMA system to be applied to a nuclear fuel 
fabbrication plant for light water reators. Such a feasibility study 
was performed by developing a dynamic model and a computer 
program, written in FORTRAN 77, in order to simulate all the pro- 
cesses and measurement procedures involved in the nuclear 
material accountancy. 


9457 (ETDE-IT—89-62) Volume calibration and instrument 
testing at ENEA (italian Commission for Alternative Energy 
Sources) central research laboratory (Casaccia, Italy). Aparo, 
M.; Dionisi, M.; Suda, S. ENEA, Casaccia (Italy). Dipt. Ciclo del 


Combustibile. Dec 1987. 5p. (CONF-8712156—1: 2. workshop on 
near real time accountancy, Los Alamos, NM (USA), 7-9 Dec 
1987). Order Number DE90733800. Available from NTIS (US Sales 
Only), PC Ao2. 

Paper presented at 2nd workshop on near real time accountancy 
(Los Alamos, 7-9 Dec 1987). 

ENEA (italian Commission for Alternative Energy Sources) has 
established a testing facility for volume measurement instruments 
and techniques at its Central Research Laboratory in Casaccia. 
The testing apparatus consist of a scale model of the ENEA 
ITREC pilot reprocessing plant input accountability tank made of 
clear acrylic (methyimithacrilate) which permits observation of the 
test conditions and relationships among alternative volume mea- 
surement instruments. For the test reported in the paper, the IAEA 
Ruska Electromanometer system was installed in the tank and 
used as a reference for assessing the performance of alternative 
upgraded volume instruments. This paper presents results of the 
tests conducted in the summer of 1987 under a joint ITA-USA- 
IAEA task. Brief notes are given relevant to tank profile, multiple 
probe standardization, calibration runs, homogenization tests, influ- 
ence of bubble formation (liquid level behaviour with varying 
bubbler probe cuts), and temperature effects. 


9458 (ETDE-IT-89-64) A feasibility study on NRTA imple- 
mentation to EUREX pilot reprocessing plant: Process flow 
sheet and measuring system simulation. Aparo, M.; Dionisi, M.; 
Zeppa, P.; Frazzoli, F.U.; Remetti, R.; Portale, C. Rome Univ. 
(Italy); ENEA, Casaccia (Italy). Dipt. Ciclo del Combustibile. Dec 
1987. 6p. (CONF-8712156-2: 2. workshop on near real time ac- 
countancy, Los Alamos, NM (USA), 7-9 Dec 1987). Order Number 
DE90733802. Available from NTIS (US Sales Only), PC A02/MF 
A01. 

Paper presented at 2nd workshop on near real time accountancy 
(Los Alamos, 7-8 Dec 1987). 

Since October 1970, at the EUREX plant, 506 MTR and 72 
CANDU fuel elements have been processed, using both tertiary 
amine (TCA) and TBP as extractants. Basically, the EUREX pro- 
cess consists of two extraction and strip cycles carried out in mixer 
settler batteries. In the near future, TRINO LWR fuels will be pro- 
cessed and a coprocessing flowsheet will be adopted using TBP 
or, alternatively, amides as extractants. The use of the coprocess- 
ing flowsheet, which is the object of the NRTMA analysis reported 
in the present work, is connected with expected operational and 
safeguards advantages. In order to verify the performance of the 
NRTMA system, a simulation program has been developed, in 
which an initial interactive procedure allows the user to spectify the 
material balance frequency, the number of material balances to be 
considered and the presence of a possible diversion. The program 
provides plots of the inventory, as a function of time, in each 
component of the plant, and graphs of the MUF and CUMUF be- 
haviours. A simulation of the EUREX Pilot Reprocessing Plant 
operaating with a modified Purex flowsheet has been developed in 
order to provide data to be processed by the measurement simula- 
tion section of the computer code. The simulated data should 
accurately represent the dynamic behaviour of in-process holdup 
and of Pu flowing through the process, under normal operating 
conditions. 


9459 (ETDE-IT-89-65) Performance testing of volume 
instrumentation for nuclear process tank measurements (re- 
processing plant nuclear materials management). Aparo, M.; 
Dionisi, M.; Suda, S.; Dragnev, T. ENEA, Casaccia (Italy). Dipt. 
Ciclo del Combustibile. Jun 1988. 20p. (CONF-880631-62: 29. an- 
nual meeting of the Institute of Nuclear Materials Management, Las 
Vegas, NV (USA), 26-29 Jun 1988). Order Number DE90733803. 
Available from NTIS (US Sales Only), PC AO3/MF A01. 

Paper presented at 29th meeting of the Institute of nuclear mate- 
rial management (Las Vegas, 26-29 Jun 1988). 

The performances of bubbler-probe manometry, time domain re- 
flectometry and RF capacitance probes for use in determining the 
liquid level in reprocessing vessels were evaluated in a test pro- 
gramme at the Casaccia COMB-MEPIS (Italy) lab, operated by 
ENEA (italian Commission for Alternative Energy Sources). The 
work, carried out in the summer of 1987, was done under a joint 
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IAEA-Italy-USA test programme of technical support for Interna- 
tional Safeguards implementation. The fundamental outcome of the 
performance evaluation tests in the calibration and standardization 
data for the measurement systems being calibrated. In addition to 
examples of the calibrations, the paper includes a comparison of 
key performance factors presenting tables and graphs resulting 
from data analysis. 


9460 (ETDE-IT-89-72) SPRIT - A Montecarlo program for 
studying error propagation in reprocessing input accountancy 
measurements. Foggi, C.; Dionisi, M.; Frazzoli, F.U.; Remetti, R.; 
Sanfilippo, L. Commission of the European Communities, Ispra 
(Italy). Joint Research Centre; Rome Univ. (Italy). May 1987. 4p. 
(CONF-870519-10: 9. annual meeting of the European Safeguards 
Research and Development Association: safeguards and nuclear 
material management, London (UK), 12-14 May 1987). Order Num- 
ber DE90733808. Available from NTIS (US Sales Only), PC 
A02/MF A01. 

Paper presented at 9th ESARDA meeting (London, 12-14 May 
1987). 

The measurements performed at the input of the reprocessing 
plant, to determine the nuclear material flow into the process, are 
complex in nature and make recourse to many techniques and 
instruments. The precision and accuracy achieved in such mea- 
surements are good but can still be improved. This paper presents 
a physical model and a computer program developed for simulating 
all the measurement operations, carried out by the volume- 
concentration method for the reprocessing input accountancy, 
together with their errors or uncertainties. For a given pliant, a 
given measurement procedure and given fuel solution, SPRIT 
(written in Fortran 77) calculates the amounts of uranium and plu- 
tonium in the solution as ‘perceived’ by the measurement system. 
The difference between these values and the actual amounts is 
due to the measurement errors, which are simulated by the use of 
appropriate stochastic functions attached to each error source. By 
repetition of the calculation, a frequency distribution of the mea- 


surements can be built from which the precision and accuracy of 
the measurement system are estimated. 


9461 (LA-11720-MS) FRAM: A versatile code for analyz- 
ing the isotopic composition of plutonium from gam 
pulse height spectra. Sampson, T.E.; Nelson, G.W.; Kelley, T.A. 
Los Alamos National Lab., NM (USA). Dec 1989. 32p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract W-7405-ENG-36. 
Order Number DE90004452. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

We describe the characteristics and features and demonstrate 
the performance of a new code for determining the isotopic compo- 
sition of plutonium using gamma-ray spectroscopy. This versatile 
code can measure a wide range of isotopic compositions and is 
extremely easy to tailor to specialized measurement conditions. 
Measurement precision, accuracy, and throughput are significantly 
improved over previous Los Alamos codes. 11 refs., 3 figs., 10 
tabs. 


9462 (WHC-SA-0781) Application of Nuclear Material 
Tracking System to nuclear materials control. Eggers, R.F. 
Westinghouse Hanford Co., Richland, WA (USA). Nov 1989. 10p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO6- 
87RL10930. (CONF-891103-63: Winter meeting of the American 
Nuclear Society, San Francisco, CA (USA), 26-30 Nov 1989). Or- 
der Number DE90004155. Available from NTIS, PC AO3/MF A01 - 
OST; GPO Dep. 

This paper briefly reviews the design concept of the Nuclear Ma- 
terial Tracking System, which is called NTRAK. Subsequently, it 
provides preliminary estimates of NTRAK detection capability for 
selected situations and outlines how NTRAK can be used to 
defend against the insider adversary attempting to steal special nu- 
clear material (SNM). The NTRAK is a special assembly of gamma 
radiation detectors. The feature of NTRAK which makes it unique 
is its ability to direction-find and triangulate the position of localized 
sources of gamma radiation. This capability allows the nuclear 
safeguards system designer to develop material control procedures 
based on the position or motion of detected material. This capabil- 
ity was not previously available, because detection systems were 
unable to determine the direction from the detectors to the nuclear 
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material being monitored. Other features of NTRAK that make it 
useful for nuclear material control include its abilities to (1) detect 
SNM at significant ranges from the detectors, (2) verify material 
quantity, (3) detect theft material traveling piggyback on authorized 
material, and (4) provide defense in depth against the adversary 
insider attempting to steal SNM. 


9463 (WSRC-RP-89-484) A generic, computerized nuclear 
materials accountability system (NucMAS) and Its layered 
products. Davis, J.M. Jr. Westinghouse Savannah River Co., 
Aiken, SC (USA). [1989]. 20p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC09-89SR18035. (CONF-891 192-27: 
Annual Westinghouse computer symposium, Pittsburgh, PA (USA), 
6-7 Nov 1989). Order Number DE90004663. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

NucMAS provides a material balance area with a computerized 
data management system for nuclear materials accountability. Nuc- 
MAS is a generic application. It handles the data management and 
reporting functions for different processing facilities by storing all 
process-specific information as data rather than procedure. A Nuc- 
MAS application is configured for each facility it supports. NucMAS 
and its layered products are compatible with three types of data 
clients. Core NucMAS has a screen-oriented user interface to sup- 
port the accountability clerk as a client. Accountability clerks enter 
data from operating logs and laboratory analyses one to three days 
after actual processing. Layered products support process opera- 
tors and automated systems as near-real-time and real-time data 
clients. The core and layered products use a data-driven approach 
which results in software that is configurable and maintainable. 3 
refs., 5 figs. 


0560 Legislation and Regulations 
Refer also to citation(s) 9215, 9280, 11865 


9464 (ENEA-RT-SAG-89-1) Revision of Italian radiation 
protection legislation: Adjustment to sult European legisle- 
tion. Cucchi, G. ENEA, Bologna (italy). Direzione Centrale Servizi 
e Affari Generali. Jun 1989. 10p. (in Italian). Order Number 
DE90733776. Available from NTIS (US Sales Only), PC A02. 

This paper examines the 6 directives on radioprotection that the 
European Atomic Energy Commission has issued form 1956 till 
now. These are subdivided into the following groups: (1) those 
issued in 59-62-66 and which have led to the present Italian legis- 
lation; (2) those issued in 76-80-84 and which have not yet been 
included in Italian legislation. After a concise examination of the 
meaning of physical supervision of radiation protection and medical 
supervision, as required under Italian legislation (DPR 185/64) on 
occupational safety, the paper examines some interesting technical 
definitions incorporated into the Euratom directives and which 
Italian legislation has not yet incorporated, emphasizing how ac- 
cepting these definitions would improve activitios in the field of 
radioprotection. In particular, the new definition of qualified expert 
is evaluated and it is stressed that, also in this new definition, the 
qualified expert is ‘the one whose qualification is recognized by 
competent authorities’. New ways of classification of controlled ar- 
eas and of workers exposed to radiation are also studied. 


9465 (GAO/RCED-89-15) Nuclear regulation: Stricter con- 
trols needed for radioactive byproduct material licenses. 
General Accounting Office, Washington, DC (USA). Resources, 
Community and Economic Development Div. 1988. 26p. Available 
from US General Accounting Office, PO Box 6015, Gaithersburg, 
MD 20877. 

Throughout the U.S., thousands of businesses, hospitals, labora- 
tories, and universities routinely use over 120 radioactive 
substances for research and development, medical diagnosis and 
treatment, and industrial activities. Some of these materials emit 
relatively low levels of radiation, posing little or no threat to public 
health and safety; others pose a significant concern if mishandled. 
This report assesses the Nuclear Regulatory Commission's (NRC) 
licensing, inspection, and enforcement program for the use of ra- 
dioactive materials. It draws on 17 past studies, including recent 
internal NRC reviews, and presents information on six case stud- 
ies. 
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9466 S. 1304: DOE Nuclear Safety and Environment Act. 
Introduced in the Senate of the United States, One Hundred 
First Congress, First Session, July 12, 1989. 22p. Government 
Printing Office, Washington, DC (US) (1989). 

A bill was introduced to enhance nuclear safety at Department of 
Energy nuclear facilities, to modify certain functions of the Defense 
Nuclear Facilities Safety Board, to apply the provisions of OSHA to 
certain Department of Energy nuclear facilities, to clarify the juris- 
diction and powers of Government agencies dealing with nuclear 
wastes, to ensure independent research on the effects of radiation 
on human beings, to encourage a process of environmental com- 
pliance and cleanup at these facilities, and to protect communities 
that contain these facilities. 
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9467 (CONF-891044—4) A fission source of radioactive 
heavy ions. Hamilton, W.D. (Oak Ridge National Lab., TN (USA)). 
Oak Ridge National Lab., TN (USA). [1989]. 11p. Sponsored 
by US. DOE Energy Research. DOE Contract AC05- 
840R21400;AC05-760R00033;FG05-87ER40361;FGO5- From 1. 
international conference on radioactive nuclear beams; Berkeley, 
CA (USA); 16-18 Oct 1989. Order Number DE90004931. Available 
from NTIS, PC A03/MF A01; OSTI; INIS. 

Fission products, formed following neutron capture by a target 
located in the moderator of a high-flux reactor, may be mass sepa- 
rated to provide intense beams of radioactive nuclei. These will 
span a broad mass range whose form will depend on the target el- 
ement and on the presence of epithermal neutrons. Shorter lived 
activities may be used for beams and those with a longer half-life 
may be collected to form radioactive targets. Neutron fluxes as 
high as 10'* neutrons cm—*s—' may be obtained at present in a 
moderator and in future reactors, able to accommodate such a 
source, this flux could be greatly exceeded. An advantage of a 
neutron induced fission source is that a thick target may be used; 
its size being limited by heating, and by its physical form and struc- 
ture. Fission products, which have a high recoil energy, can be 
relatively easily and efficiently extracted. A further advantage of a 
reactor-based source is that the reactor power may be maintained 
at a constant level for long periods, and consequently the fission 
rate is relatively stable. 5 refs., 5 figs. 


9468 Transition radiation as an x-ray source for lithogra- 
phy. Piestrup, M.A. (Adelphi Technology Inc., 532 Emerson Street, 
Palo Alto, CA (US)); Moran, M.J.; Berman, B.L.; Pianetta, P. vp. of 
Electron-beam, X-ray, and ion-beam lithographies Vi. Blais, P.D 
SPIE Society of Photo-Optical Instrumentation Engineers, 
Bellingham, WA (1987). DOE Contract AC03-85ER80234;W-7405- 
ENG-48. (CONF-8703284—: Electron beam, X-ray, and ion beam 
lithographies VI, Santa Clara, CA (USA), 5-6 Mar 1987). 

The authors demonstrate that high-intensity soft x-rays from tran- 
sition radiation can be generated by passing moderate-energy 
electron beams through targets consisting of multiple foils of beryl- 
lium and aluminum. The authors measured the absolute photon 
flux from five foil targets using a 44-yA, 109-MeV-electron beam, 
and estimated the photon flux by exposing 4” silicon wafers coated 
with PGMA photoresist. All previous measurements of photon pro- 
duction used photon-counting methods. They destructively tested 
foils at high-average currents for the first time. They exposed pho- 
toresist using a mask to produce a soft-x-ray lithograph. This 
research constitutes the first use of transition radiation as a source 
of soft x rays for lithography. The results are discussed in this 
paper. They indicate that moderate-energy linacs with transition ra- 
diators offer an alternative method of high power production of soft 
x rays for lithography. 


9469 Induction linear accelerators for commercial photon 
irradiation processing. Matthews, S.M. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Transactions of the American Nuclear 
Society (USA), 59: 4-5 (1989). (CONF-890604—: Annual meeting 
of the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Irradiation processing technology is currently applied to thin films 
and surface treatments, such as magnetic coating application to 
computer disks and curing labels on aluminum cans. This technol- 
ogy involves machine production of electron beams with relatively 
low energy of several tenths of a megavolt. Electron beams with 
higher energy at several megavolts are used for cross- linking 

polymers and in plastics manufacturing. A number of proposed irra- 
diation processes require bulk rather than surface exposure with 
intense applications of ionizing radiation. Typical examples are irra- 
diation of food packaged into pallet-sized containers, processing of 
sewer sludge for recycling as landfill and fertilizer, sterilization of 
prepackaged medical disposals, treatment of municipal water sup- 
plies for pathogen reduction, etc. Volumetric processing of dense, 
bulky products with ionizing radiation requires high-energy photon 
sources because electrons are not penetrating enough to provide 
uniform bulk dose deposition in thick, dense samples. Induction 
linear accelerator (ILA) technology developed at the Lawrence Liv- 
ermore National Laboratory (LLNL) promises to play a key role in 
providing solutions to this problem. The paper discusses require- 
ments for photon processing and ILA technology accomplishments 
and goals. 


0704 Economic, Industrial, and Business Aspects 
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9470 Modern and prospective technologies for hydrogen 
production from fossil fuels. Steinberg, M. (Brookhaven National 
Lab., Upton, NY (USA)); Cheng, H.C. International Journal of Hy- 
drogen Energy (UK), 14(11): 797-820 (1989). 

A study is presented assessing the technology and economics of 
hydrogen production by conventional and advanced processes. Six 
conventional processes are assessed: (1) steam reforming of natu- 
ral gas, (2) partial oxidation of residual oil, (3) gasification of coal 
by the Texaco process, (4) gasification of coal by the Koppers- 
Totzek process, (5) steam-iron process and (6) water electrolysis. 
The advanced processes include (1) high temperature electrolysis 
of steam, (2) coal gasification and electrochemical shift, (3) inte- 
grated coal gasification and high temperature electrolysis, (4) 
thermal cracking of natural gas and (5) the HYDROCARB thermal 
conversion of coal. Thermochemical water splitting, high energy 
nuclear radiation, plasma and solar photovoltaic-water electrolysis 
and by-product hydrogen from the chemical industry are also 
briefly discussed. (author). 
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9471 (ETDE-IT—89-49) Gas turbines for hydrogen trans- 
portation: Some basic considerations. Stecco, S.S.; Bosio, A. 
Florence Univ. (Italy). Dipt. di Energetica. Jun 1989. 13p. (CONF- 
890616—-2: International symposium on thermodynamic analysis 
and improvement of energy systems, Beijing (China), 5-8 Jun 
1989). Order Number DE90733656. Available from NTIS (US Sales 
Only), PC A13/MF A01. 

Paper presented at international symposium on thermodynamic 
analysis and improvement of energy systems (Beijing, 5-8 Jun 
1989). 

The future in the field of energy transportation calls for various 
new carriers among which hydrogen can play a dominant role. The 
paper presents the reason for a possible interest in this fuel, and 
the problems which can be found in hydrogen-transport pipelines. 
The following aspects are dealt with in detail: - characteristics of 
the pipeline compressor-turbine pumping stations; - general aspects 
of pipelines for energy carrier transport; - hydrogen combustion 
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performance in gas turbine combustors. As a conclusion, it should 
be pointed out that only minor problems have to be solved, allow- 
ing hydrogen to be the transition fuel over the next few decades. 


9472 (EUR-11445) Construction and testing of a station- 
ary hydride storage unit. Bernauer, H. (Gesellschaft fuer Hydrid- 
und Wasserstofftechnik m.b.H., Muelheim an der Ruhr (Germany, 
F.R.)); Schmidt-lhn, T. Commission of the European Communities, 
Luxembourg (Luxembourg). Directorate General Telecommunica- 
tions, Information Industries and Innovation; Gesellschaft fuer 
Hydrid- und Wasserstofftechnik m.b.H., Muelheim an der Ruhr 
(Germany, F.R.); Daimler-Benz A.G., Stuttgart (Germany, F.R.). c 
1988. 368p. (In German). Sponsored by Commission of the Euro- 
pean Communities. Contract EHC-44-015-D. Available from NTIS 
(US Sales Only), PC A16/MF A01; Office for Official Publications of 
the European Communities, 2, rue Mercier, L-2985 Luxembourg. 

The following paper deals with the results of activities involving 
the construction and testing of a stationary hydrogen storage facil- 
ity. As part of the First Energy Research Programme of the 
European Community, a study into the employment of hydride stor- 
age facilities under the general heading “Stationary hydride storage 
facilities as compensating storage devices for surplus electrical en- 
ergy” was presented which discussed the concepts applied in 
possible hydride storage devices taking as a basis a storage ca- 
pacity of 32 000 m® STP Hz (with an alternative of 320 000 m® 
STP He). The Second Energy Research Programme made provi- 
sions for the next stage of this study in the form of the construction 
and testing of a hydride storage unit of considerably smaller capac- 
ity, namely 2 000 m® STP Hz, which nevertheless would be 
sufficiently large to furnish fundamentally important information for 
the construction of a full-scale facility for industrial use. 
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9473 (DOE/CE/30792-T42) A review of wood energy in 
the Southeastern United States. Badger, P.C.; Stephenson, C.D. 
Tennessee Valley Authority, Muscle Shoals, AL (USA). Southeast- 
ern Regional Biomass Energy Program. [1989]. 31p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract Al01- 
83CE30792. Order Number DE90004080. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The 13-State Southeastern region of the United States is 
blessed with good soils and ample sunshine and rainfall to make it 
an excellent place to grow trees. These factors, coupled with rela- 
tively low wages and private land ownership, have resulted in the 
development of a large forestry industry in the Southeastern re- 
gion. Plentiful forest resources (including wastes) coupled with the 
large population and industrial base and competitive energy prices 
have resulted in the significant use of wood for fuel in much of the 
Southeast. A study by the Energy Information Administration 
showed that 10% of the US residential energy came from wood as 
did 8% of US industrial energy. Only the utility sector presently 
uses very little wood fuel. About 70% of this industrial wood fuel 
use was in the Southeast. A 1986 study by Koning and Skog 
showed that the number one use of wood in the US was for en- 
ergy. Wood fuels presently comprise about 4% of US national 
energy needs, more than either hydro or nuclear power (Skiar, 
1989). This paper reviews the current use of woody biomass for 
fuel in the Southeastern United States. 26 refs., 10 figs., 7 tabs. 


9474 (EUR-11993) An assessment of the use of satellite 
remote sensing for the quantitative mapping of the forest 
biomass: A case study: The project LEBEN-Abruzzo: Final re- 
port. Wald, L. (Centre de Teledetection et d’'Analyse des Milieux 
Naturels, 6 - Valbonne (France)). Commission of the European 
Communities, Luxembourg (Luxembourg). Directorate General 
Telecommunications, Information Industries and Innovation; Centre 
de Teledetection et d’Analyse des Milieux Naturels, 6 - Valbonne 
(France). c 1989. 79p. Sponsored by Commission of the European 
Communities. Contract EN3B-0017-F. Available from NTIS (US 
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Sales Only), PC AO5/MF A01; Office for Official Publications of the 
European Communities, 2, rue Mercier, L-2985 Luxembourg. 

In the framework of the Project LEBEN-Abruzzo, high resolution 
satellite data were used to assess the potentiality of satellite re- 
mote sensing for a better knowledge of the spatial distribution of 
the forest resources and a better management of this potential en- 
ergetic resource. The mapping of the biomass forestry undergoes 
many steps which can be organized into two phases. The first 
phase is the pre-processing of the ground-established data as well 
as of the satellite data. Then both types of data are processed with 
relevance to forestry. Ground-established data were provided by 
the public organisation in charge of the management of the forest 
within the Abruzzo region, the Ente Regionale di Sviluppo Agricolo 
(ERSA). Information is mostly given by districts. Maps were digi- 
tized to enter the geocoded database also called the geographical 
information system (GIS). The images originated from the Multi- 
Spectral Scanner (MSS) radiometer flown aboard the US satellite 
Landsat 5. The elementary surface this radiometer can observe at 
ground is a bit less than one hectare. These multispectral data 
were sectorized and were corrected for atmospheric effects. Then 
they were navigated so that they are perfectly superimposed on 
the ground-established data within the geographical information 
system. 77 refs., 31 figs., 5 tabs. 


9475 (EUR-—12067) A prospective estimation of EEC agri- 
culture from the point of view of energy production: Final 
report. Becker, J.J. (Centre National du Machinisme Agricole, du 
Genie Rural, des Eaux et des Forets (CEMAGREF), 92 - Antony 
(France)). Commission of the European Communities, Luxembourg 
(Luxembourg). Directorate General Telecommunications, Informa- 
tion Industries and Innovation; Centre National du Machinisme 
Agricole, du Genie Rural, des Eaux et des Forets (CEMAGREF), 
92 - Antony (France). c 1989. 106p. Sponsored by Commission of 
the European Communities. Contract EN 3B/0048-F. Available 
from NTIS (US Sales Only), PC AO6/MF A01; Office for Official 
Publications of the European Communities, 2, rue Mercier, L-2985 
Luxembourg. 

Development within the EEC of an agriculture specifically in- 
tended to produce energy would be a way of lessening the acute 
crisis in outlets for traditional agricultural productions. The eco- 
nomic advantages of such a policy can be appreciated if one 
assesses the cost of producing energy carriers from biomass and 
compares these to competing fossil energy prices. The aim of this 
study was to propose a prospective economic assessment of the 
most promising agro-energy lines, which take into account the im- 
pact of technical progress as regards raw material production and 
transformation. Comparison with data from the conventional ener- 
gies sector as they appear in forecast studies enabled obtaining an 
idea of future profitability should this direction be taken for agricul- 
ture. 9 refs., 11 figs., 1 tab. 
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9476 (FRCEA-TH-212) Physiological aspects of short- 
rotation culture of the poplar. Fertilization of solls by sewage 
sludge. Haddad, G. CEA Centre d’Etudes Nucleaires de Grenoble, 
38 (France); Grenoble-1 Univ., 38 (France). 1988. 202p. (in 
French). Order Number DE90738098. Available from NTIS (US 
Sales Only), PC A10/MF A01. 

This study, on the poplar (Populus Trichocarpa x Populus del- 
toides, c.v. Raspalje) concerned two different problems. The first is 
a physiological study on the tree treated in short rotation; the 
second deals with a fertilization by sewage sludge and the conse- 
quences on the environment. We have carried out in the laboratory 
two complementary experiments, the one, on the culture of the 
poplar in hydroponic medium with a pollutant element (Hg), and 
the other in the potentialities of soil retention. In the first part, we 
have showed that: - the best period for coppicing is between Mid 
August and May, as soon as the stumps were four or five years- 
old, - the coppicing has a stimulating effect on the growth of the 
coppice shoots, - the mean number of dominant coppice shoots, 
after several coppicing, is two, - the productivity is about 20 to 30 
tonnes of dry matter per hectare and per year. The second part of 





this study has showed that: - using 3.2 tonnes of dehydrated 
sewage sludge per hectare and per year to fertilize, has the same 
effects on productivity of poplars as a classical fertilization (every 5 
years) by chemical manure (N, P, K), - there were no differences 
in the concentration of heavy metals (Cd, Cu, Pb and Hg), in the 
different parts of the poplars, between the different plots fertilized 
with sewage sludge, chemical manure and controlled. Moreover, 
the experiments performed, in the laboratory showed that: - pollu- 
tant elements (Cd, Cu) were fixed in the top of the column soil, - 
using a hydroponic solution containing a mercuric chloride, labelled 
(?°3}g), the poplars absorb very little of the pollutant element. Only 
10% of the mercury in the solution was to be found in the plant 
and 99% of this in the root-system, more precisely, at the level epi- 
dermic barrier. 


0909 Processing 
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9477 (DOE/BP/62790—1) Wood gasification facility, North 
Powder, Oregon: Quality assurance project plan. Freeburn, 
S.A.; Houck, J.E. OMNI Environmental Services, Inc., Beaverton, 
OR (USA). 5 May 1989. 143p. Sponsored by U.S. DOE Manage- 
ment & Administration. DOE Contract AC79-87BP62790. Order 
Number DE90004537. Available from NTIS, PC AO7/MF A01 - 
OSTI; GPO Dep. 

The US Department of Energy, Pacific Northwest and Alaska 
Regional Biomass Energy Program, managed by the Bonneville 
Power Administration (BPA), proposes to develop appropriate 
methodologies and conduct a testing program of a commercial- 
scale biomass gasifier to establish: (1) the validity of the test 
procedures; and (2) the performance of the gasification facility. It is 
proposed to conduct the testing at the wood gasification plant lo- 
cated at North Powder, Oregon, now operated by idaho Timber 
Products of Boise, Idaho. The North Powder wood gasifier is an 
air-oxidized unit producing about 100 million Btu's per hour in the 
form of high temperature low-Btu gas (LBG). The gasifier utilizes a 
fluidized bed to partially combust and gasify mill wastes. Such 
units hold promise for making the energy of solid biomass avail- 
able to a broader range of end uses, since the fuel gas created 
can be readily used by a wide variety of combustion devices or 
other process equipment. 5 refs., 28 figs., 7 tabs. 


9478 (DOE/BP/62790-2) Wood gasification facility: Sam- 
pling plan: Facility located at North Powder, Oregon. Freeburn, 
S.A. (OMNI Environmental Services, Inc., Beaverton, OR (USA)); 
Houck, J.E. USDOE Bonneville Power Administration, Portland, OR 
(USA); OMNI Environmental Services, Inc., Beaverton, OR (USA). 
Sep 1989. 53p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. DOE Contract AC79-87BP62790. Order Number 
DE90004546. Available from NTIS, PC A04/MF A01 - OSTI; GPO 
Dep. 

Limited information is available which would allow the reliable 
evaluation or comparison of the performance and environmental ef- 
fects of biomass gasifiers. This lack of information has hampered 
the expanded use of this conversion technology. This plan outlines 
a testing program to develop and evaluate a system and methodol- 
ogy, applicable to biomass wood gasification systems, for the 
measurement of their performance and potential environmental 
effects. The development program is supported by the US Depart- 
ment of Energy, Bonneville Power Administration through the 
Pacific Northwest and Alaska Regional Biomass Energy Program, 
which encourages the increased use of regional biomass resources 
for energy production. Though prepared for the wood gasification 
facility located at North Powder, Oregon, the general approach is 
broadly applicable to the testing of other gasification systems. 21 
refs., 12 figs., 1 tab. 


9479 (ENEA-RT-FARE-88-16) Anaerobic digesters in the 
rural sector: The success of digesters with simple technical 
innovations. Tilche, A.; De Poli, F.; Spedini, L.; Gamboni, M. 
ENEA, Bologna (italy); ENEA, Casaccia (Italy). Dipt. Fonti Alterna- 
tive e Risparmio Energetico. Jan 1989. 14p. (CONF-8806421—1: 
International conference on energy options and the rural sector in 
developing countries, Bologna (Italy), 28-29 Jun 1988). Order 
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Number DE90733598. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

Paper presented to the international conference on energy op- 
tions and the rural sector in developing countries (LDC) (Bologna, 
28-29 Jun 1988). 

Anaerobic digesters suitable for the rural sector must be reliable, 
simple, and low cost systems. ENEA’s interest for the diffusion of 
anaerobic digestion is showed by the big research effort towards 
the development of low-cost technologies such as a plug-flow reac- 
tor for dairy cattle waste and a system for the recovery of gas from 
anaerobic lagooning, which are briefly discussed. 


9489 (ETDE-IT—89-46) Biogas report. De Poli, F. Progetto 
Finalizzato Energetica (PFE), Rome (italy). Jun 1989. 328p. (in 
halian). Order Number DE90733556. Available from NTIS (US 
Sales Only), PC A15/MF A01. 

This manual on biogas production covers the following topics: 
the biochemistry and microbiology of anaerobic digestion, overall 
production plant designs, design of purification and compression 
systems, innovative technical solutions and digestor designs, 
anaerobic digestion of agricultural wastes as practiced in different 
developing countries, solid urban waste management, economical 
aspects and biogas production from domestic animal manures. 


9481 (EUR-11976) Options to improve gas production 
and consumption from manure fermentation: Demonstration 
project: Final report. Hoeksma, P. (instituut voor Mechanisatie, 
Arbeid en Gebouwen (IMAG), Wageningen (Netherlands)). Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
Directorate General Telecommunications, Information Industries 
and Innovation; Instituut voor Mechanisatie, Arbeid en Gebouwen 
(IMAG), Wageningen (Netherlands). c 1989. 49p. Sponsored by 
Commission of the European Communities. Contract EE-285-79. 
Available from NTIS (US Sales Only), PC AO4/MF A01; Office for 
Official Publications of the European Communities, 2, rue Mercier, 
L-2985 Luxembourg; Price: ECU 6.25. 

The research project carried out into the options to improve pro- 
duction and consumption of biogas from manure fermentation was 
split up into three parallel sub-projects. The first sub-project aimed 
at improving the fermentation efficiency by means of a better 
process control and a more efficient conversion of biogas into elec- 
tricity and heat. The main items were the monitoring of the slurry 
supply, the stirring of the fermenter contents and the heating and 
pre-heating of the (fresh) slurry. These aspects were examined to 
get an insight into the question of whether a biogas plant can be 
operated reliably in which the siurry is supplied through an interme- 
diate tank and stirred by means of slurry recirculation. When an 
intermediate tank is inserted before the slurry supply the amount of 
influent can be monitored more accurately, but this may impair the 
reliability of the plant. The effectiveness of the recirculation system 
was measured by means of tracer studies. After the system had 
been modified, the stirring improved considerably resulting in a 
smaller reactor dead space, but an increase in gas production 
could not (yet) be established. Because the gas production was 
low during the experimental period, it was difficult to collect suffi- 
cient information to establish the effects of slurry pre-heating on 
the energy balance. 18 refs., 25 figs., 12 tabs. 


9482 (JMF-8903) Investigation and research on a highly 
efficient resource recovery and energy conversion system of 
combustible wastes by the complex of high speed methane 
fermentation and high load combustion furnaces. Japan Ma- 
chinery Federation, Tokyo (Japan). Mar 1989. 113p. (in Japanese). 
Order Number DE90734906. Available from NTIS (US Sales Only), 
PC AO6/MF A01. 

To develop a new system in the field of waste treatment in order 
to fulfill the demand of the age, this investigation and research was 
conducted. High speed methane fermentation treatment system 
which was developed and put to practical use successfully in 
France is to be improved so that it may fit to Japan. As a practical 
system that will be applicable to Japan, two models, a rural system 
and an urban system, were manufactured and feasibility study was 
conducted on them mainly on the technical and economic aspects. 
As a result of comparison study, it was found out that the rural sys- 
tem is more effective in improving the present situation and 
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superior in economization. Subjects for putting this system to prac- 
tical use are development of an applied technology that fits Japan 
in addition to the high speed methane fermentation, development 
of a new utility system to treat wastes, utilize methane gas and 
compost, and a demonstration in a model area by a model plant. 
24 figs., 35 tabs. 


9483 (K2G-S-10) Biochemistry and microbiology of coal 
and coal constituents. Studiengeselischaft Kohlegewinnung 
Zweite Generation e.V., Essen (Germany, F.R.). 1987. 58p. (In 
German). (CONF-870764—: Seminar on biochemistry and microbi- 
ology of coal and coal constituents, Essen (Germany, F.R.), 9-10 
Jul 1987). Order Number DE90732310. Available from NTIS (US 
Sales Only), PC A04/MF A01. 

The contributions of the symposium dealt with questions of the 
desulphuration of coal, with the treatment of sewage from biotech- 
nological coal up-grading, and with the microbial extraction of coal 
and coal products. This is still an area of basic research. It ap- 
pears reasonable to effect microbial conversions with pre-treated 
coal fractions too, and not solely with direct coal substrates. (EF). 


9484 (WSL-LR-672-(MR)) Anaerobic digestion of indus- 
trial wastewaters and municipal solid wastes - a position 
study. Saw, C.B. Warren Spring Lab., Stevenage (UK). Aug 1988. 
83p. Available from H.M. Stationery Office, P O Box 276, London, 
SW8 5DT. Available from H.M. Stationery Office, P O Box 276, 
London, SW8 5DT. 

This report describes the current status of anaerobic digestion 
processes for the conversion of industrial wastewaters, and the 
organic fraction of municipal solid wastes, to methane at the com- 
mercial, development and research levels. Recent advances in 
anaerobic digestion technology, and currently recognised and 
potential problems in its application are presented, as well as rec- 
ommendations for further research needs and priorities. The main 
features, and the status of commercialisation, of the various anaer- 
obic treatment systems available today for industrial wastewaters 
and municipal solid wastes are discussed and compared. (author). 


0910 Properties and Composition 


9485 (DOE/BP/66087—1) Residue recovery, transport, den- 
sification, and storage economics: Activity 2: Final report. 
Johnson, L.R. (idaho Univ., Moscow, ID (USA). Dept. of Forest 
Products); Lee, H.W.; Hughes, M. USDOE Bonneville Power Ad- 
ministration, Portland, OR (USA); Idaho Univ., Moscow, ID (USA). 
Dept. of Forest Products. Dec 1989. 140p. Sponsored by U.S. 
DOE Management & Administration. DOE Contract AI79- 
87BP66087. Order Number DE90004539. Available from NTIS, PC 
A08/MF A01 - OSTI; GPO Dep. 

Chunkwood is a unique product that has been under develop- 
ment for several years in the United States and the Scandinavian 
countries. Chunks vary in size with the diameter of the piece being 
processed and can be manufactured to depths of 2.5 to 4.5 inches. 
The larger chunks allow air flow through the stored wood, decreas- 
ing the chances of spontaneous combustion and increasing the 
amount of drying while in storage. Increased combustion efficiency 
could also occur in wood burning units designed to handle larger 
chunks of wood. The product can be produced in the woods with 
equipment similar to whole tree chippers. Keeping the material in a 
chunk form aiso retains options for the production of products other 
than energy. 21 refs., 38 figs., 30 tabs. 


9486 Solubilities of ethane in heavy normal paraffins at 
pressures to 7.8 MPa and temperatures from 348 to 423K. 
Gasem, K.A.M. (Oklahoma State Univ., Stillwater, OK (USA). 
School of Chemical Engineering); Bufkin, B.A.; Raff, A.M.; Robin- 
son, R.L. Journal of Chemical and Engineering Data (USA), 34(2): 
187-190 (Apr 1989). 

The authors present solubility data obtained for ethane in the 
heavy normal paraffin solvents n-eicosane, n-octacosane, n- 
hexatriacontane, and n-tetratetracontane. Measurements were 
made over the temperature range from 348 to 423K (167-302 °F) 
at pressures up to 7.8 MPa (1127 psia). The data can be de- 
scribed with average deviations of less than 0.003 mole fraction by 
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the Soave-Redlich-Kwong or Peng-Robinson equation when two in- 
teraction parameters per isotherm are used in the equation. 


9487 Photolytic formation of free radicals and their effect 
on hydrocarbon pyrolysis chemistry in a concentrated solar 
environment. Hunjan, M.S. (Hawaii Univ., Honolulu, Hi (USA). 
Dept. of Mechanical Engineering); Mok, W.S.L.; Antal, M.J. Jr. 
IEEE Transactions on Energy Conversion (USA), 28(8): 1140- 
1145 (Aug 1989). 

High-energy photons present in concentrated sunlight can be 
used to photolytically dissociate certain vapor-phase compounds 
known to be sources of free radicals. These free radicals can 
subsequently initiate or influence pyrolysis reactions involving hy- 
drocarbons. Experiments were conducted in a vapor-phase, tubular 
flow reactor placed at the focus of a 1-kW arc image furnace, 
which acted as a source of simulated concentrated sunlight. Exper- 
imentally observed rates of acetone photolysis were in close 
agreement with the values predicted by employing the Beer- 
Lambert law. By the use of acetone as a photosensiizing agent, 
the photosensitized pyrolysis chemistry of n-butane, at 350°C, was 
studied. Without photosensitization, no pyrolysis was observed. 
With photosensitization, a modest (2-4%) conversion of n-butane to 
butane, hexene, propene, and other hydrocarbons was achieved. 
Numerical simulations of the photosensitized pyrolysis behavior 
provided results similar to the experimental observations. The re- 
sults of numerical simulations at higher temperatures lead the 
authors to conclude that major photosensitization effects may be 
observed at temperatures between 400 and 500°C. 


0920 Combustion 
Refer also to citation(s) 9477, 9484 


9488 (EUR-11648) Bark gasificiation for combined heat 
and power production: Demonstration Project: Final report. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). Directorate General Telecommunications, Information 
Industries and Innovation; Wahi (Friedrich) G.m.b.H. and Co. K.G., 
Sulzbach-Laufen (Germany, F.R.). c 1988. 36p. (in French, Eng- 
lish). Sponsored by Commission of the European Communities. 
Contract EE/287/80-DE. Available from NTIS (US Sales Only), PC 
A03/MF A01; Office for Official Publications of the European Com- 
munities, 2, rue Mercier, L-2985 Luxembourg; Price: ECU 5. 

Friedrich WAHL Gmbh conducted a project on the gasification of 
bark as a means of generating heat and electricity at its sawmill at 
Sulzbach-Laufen (Germany). The sawmill processes 45 000 m3 of 
standing softwood a year. In the process it produces various types 
of waste bark, shavings and sawdust. The idea was to generate a 
large proportion of the electricity and heat needed for the work 
rooms, offices, accommodation and, above all, the drying halls 
from these wastes. Two gasification processes were tested one af- 
ter the other. First, the Schmaus up-flow gasification process was 
tested. Then a two-stage Michel Kim gasifier was built on the site. 
The electricity is generated by four 125 Kwh motors driven by the 
gas produced during the gasification process. 4 figs. 


9489 (PB-90-116724/XAB) Induced secondary combus- 
tion in wood stoves. Report for September 1988-March 1989. 
Spolek, G.A.; Wasser, J.H.; Hall, R.E.; Butts, N.L. Spolek and As- 
sociates, Inc., Portland, OR (USA). 1989. 17p. Available from 
NTIS, PC A03/MF A01. 

The paper provides information useful for wood-stove designers 
concerned with reducing emissions. A dual-chamber wood stove 
was modified to induce secondary combustion by utilizing an igni- 
tion source and forced flow of secondary air. The ignition source 
was an electric flow plug installed in the secondary chamber. Sec- 
ondary air flow was maintained at a preset flow rate and supply 
temperature. Wood was burned in the stove in a laboratory follow- 
ing a standard protocol, and the stack emissions were monitored 
continuously. The modified stove generally emitted less pollution 
than the same stove did prior to modification. Emission levels gen- 
erally declined as the flow rate of secondary air and the supply air 
temperature were increased. Incorporating these modifications into 
a wood stove, with appropriate controls, represents an effective 
emission-control technology. 





9490 (WSL-LR-683-(MR)) Pot furnace research on RDF 
combustion. Rampling, T.W.A. Warren Spring Lab., Stevenage 
(UK). Nov 1988. 65p. Available from H.M. Stationery Office, P O 
Box 276, London, SW8 5DT. Available from H.M. Stationery Office, 
P O Box 276, London, SW8 5DT. 

This report describes the pot furnace RDF combustion studies 
carried out at Warren Spring Laboratory (WSL) as part of a basic 
studies project. The aims were to gain a clearer understanding of 
the mechanism of how RDF burns on a chain grate stoker and to 
identify optimum operating conditions that minimise clinker forma- 
tion and boiler tube deposition. The tests have shown RDF to be 
an extremely reactive fuel. The rates of both ignition and combus- 
tion are very high and “equilibrium” burning can be easily obtained 
under selected conditions. The results show that the optimum bed 
depth is 15.0 cm and that thicker beds enhance clinker formation 
whilst less burning takes place in the ignition stage with thinner 
beds. Fuel is subjected to higher temperatures for longer periods 
with thicker beds which will promote boiler tube deposition. The op- 
timum air flowrate for a 15.0 cm bed depth is between 1250 and 
1500 kg/h/m?, where the rate of combustion is equal to the rate of 
ignition and the amount of fuel that is burnt following completion of 
the ignition. Further increase in air supply causes the rates of both 
ignition and overall burning to decrease sharply. (author). 


0930 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 9481, 9569, 10141 


9491 (EUR-—11994) Modelling and application of biomass 
gasification based power generation systems: Final report, 1 
March 1986-30 June 1987. Heaton, J. (Energy Options Ltd., Dud- 
ley (UK)). Commission of the European Communities, Luxembourg 
(Luxembourg). Directorate General Telecommunications, Informa- 
tion Industries and Innovation; Energy Options Ltd., Dudley (UK). c 
1989. 98p. Sponsored by Commission of the European Communi- 
ties. Contract EN 3B-0056-U.K. (H). Available from NTIS (US Sales 
Only), PC A03/MF A01; Office for Official Publications of the Euro- 
pean Communities, 2, rue Mercier, L-2985 Luxembourg. 

This project was concerned with the technology, application and 
economic viability in Europe of biomass gasification based power, 
and combined heat and power, generation systems with outputs 
between 1 and 6 MW(e). The project was led by Energy Options 
Ltd., UK Consulting Engineers, as part of their technical and con- 
sultancy market development programme. It is the first stage of a 
two part investigation; the second stage will examine specific site 
potential applications. Energy Options were supported in the joint 
venture by CHAM Ltd., who undertook the computer based model- 
ling work, and the irish Agricultural Institute who provided fuel, 
application and economic data. Engine manufacturers provided key 
technical information on the performance of their engines on bio- 
mass derived low calorific value gas. 11 figs., 14 tabs. 
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1002 Production 
Refer also to citation(s) 9037 


9492 (DOE/PC/79814—T2) Direct methane conversion pro- 
cess evaluations: Final report. Fox, J.M.; Chen, Tan-Ping; 
Degen, B.D. Bechtel National, Inc., San Francisco, CA (USA). Oct 
1988. 179p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC22-87PC79814. Order Number DE90004177. Available from 
NTIS, PC AO9/MF A011 - OSTI. 

The first task in this study is to screen direct methane conver- 
sion processes and select three for process design and cost 
evaluation. Criteria used are: degree of definition; economic poten- 
tial; projected thermal efficiency; number of steps involved; and 
operating severity. Advances in methanol synthesis technology 
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leading to potential improvements in overall gas to liquid hydrocar- 
bon economics are also screened and relative costs and 
efficiencies are compared with conventional processing. The sec- 
ond task is to develop comparative economics for the three 
selected technologies. Design bases and block flow diagrams out- 
lined during the screening effort are finalized. Capital costs are 
estimated based on the process flow diagram, equipment list with 
sizing, utility requirements, steam and water balances, storage re- 
quirements, and appropriate sizing criteria for other offsite facilities. 
Conventional plants are estimated based on capacity factors. Oper- 
ating costs are developed and production costs for each case are 
compared with conventional technology as a function of gas price. 


9493 (DOE/PC/80015-T5) Fischer-Tropsch slurry phase 
process variations to understand wax formation: Final techni- 
cal report. Satterfield, C.N.; Hanlon, R.T.; Matsumoto, D.K.; 
Donnelly, T.J.; Yates, |.C. Massachusetts Inst. of Tech., Cam- 
bridge, MA (USA). Dept. of Chemical Engineering. Oct 1989. 51p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
85PC80015. Order Number DE90004174. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 

Use of a slurry-type reactor with an iron catalyst for Fischer- 
Tropsch synthesis from low H,/CO syngas offers the potential ad- 
vantages of excellent temperature control, flexibility in catalyst 
addition and removal and internal water gas shift. The most impor- 
tant likely process variations were studied to determine how they 
affect product selectivity. A C-73 reduced fused magnetite was 
used as a base-line catalyst since it is mechanically rugged and re- 
sistant to process upsets, but several precipitated iron catalysts 
were also studied and the performances of the various catalysts are 
compared. We have also developed an improved method of ana- 
lyzing product distribution data. Information is provided on changes 
in product distribution during start-up, effect of water content, and 
correlations of these with composition of the iron catalyst as 
determined by Mossbauer spectroscopy. Methods of reliable perfor- 
mance testing in a slurry reactor are discussed. 26 refs., 27 figs. 


9494 (PB-90-100231/XAB) Solid-state electrolyte catalysis 
for methane and oxygen synthesis. Annual report No. 1, Au- 
gust 1, 1987-August 31, 1988. Guer, T.M.; Wise, H.; Huggins, 
R.A. Stanford Univ., CA (USA). Dept. of Materials Science and En- 
gineering. Sep 1988. 15p. Available from NTIS, PC A03/MF A01. 

The performance of an oxygen-ion-conducting electrochemical 
cell for enhancing the conversion of CO2 to CH, and O2 has been 
investigated. The approach involves the use of an oxide-ion con- 
ducting solid electrolyte in an electrochemical reactor configuration 
to carry out surface catalysis for the breakage of carbon-oxygen 
bonds as well as formation of carbon-hydrogen bonds, and re- 
moval of oxygen by ionic migration through the solid electrolyte. 
Experiments with CO2-H2 reaction mixtures on Ni and Pt catalyst 
electrodes in contact with a zirconia solid electrolyte have shown 
that CO>2 is converted to CH, at an increased rate under DC bi- 
ased conditions. The solid state electrochemical approach resulted 
in enhancements of up to two orders of magnitude in the methana- 
tion rate of COz, despite the use of a configuration that was not 
optimized. The mechanistic sequence of the reaction involves the 
formation of CO, which is reduced to Cs, which is then hydro- 
genated to CH,. 


9495 (PB-90-100785/XAB) Mechanisms of the electro- 
chemistry of small organic molecules. Annual report, March 1, 
1988-March 1, 1989. Frese, K.W.; Cinnibulk, M. SRI International, 
Menlo Park, CA (USA). Jun 1989. 65p. Available from NTIS, PC 
A04/MF A01. 

The mechanisms of electrochemical reactions of small molecules, 
including CH4, CO2, CO and CaHg, are being investigated. The re- 
actions include oxidations, reductions and coupling of radicals to 
achieve higher-carbon-content molecules. Modeling work included 
development of the role of the thermodynamics of the rate limiting 
step in a consecutive step electrochemical reaction. 


9496 (PB-90-114547/XAB) Chemically modified electrodes 
for the electrocatalytic production of high-energy fuels. An- 
nual report, January 1988-January 1989. Sullivan, B.P.; Meyer, 
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T.J. North Carolina Univ., Chapel Hill, NC (USA). William R. Ke- 
nan, Jr. Labs. of Chemistry. Mar 1989. 23p. Available from NTIS, 
PC AO3/MF A01. 

The report describes recent results concerning the synthesis and 
mechanism of operation of CO. electrocatalysts. Included are: 
proposed mechanisms for the reduction of CO, to CO by fac- 
(Re(bpy)(CO)3L)n+; proposed mechanisms for the reduction of 
CO2 to formate and CO by (M(bpy)2(CO)H)+ complexes 
(M=Ru,Os); Proposed mechanism for the reduction of CO, to for- 
mate by (Rh(bpy)2X2)+ complexes (X=C1 or O3SCF3); use of 
chemically modified electrodes derived from monomeric metal sites 
as CO, reduction electrocatalysts; use of chemically modified 
electrodes derived from polymetallic metal complexes as CO: re- 
duction electrocatalysts; use of chemically modified electrodes 
containing metal particles as CO, reduction electrocatalysts. 
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13 HYDRO ENERGY 


1301 Resources and Availability 


9497 (ETDE-mf-9761948) Short term planning of hydro- 
electric resources using network flow optimization techniques. 
Anelli, R.; Burelli, P.; Innorta, M.; Molitierno, A. Ente Nazionale per 
l'Energia Elettrica, Milan (Italy); Ente Nazionale per l'Energia Elet- 
trica, Rome (italy). 1986. 7p. (In Italian). Order Number 
DE89761948. Available from NTIS (US Sales Only), PC A02/MF 
AO1. 

With the aim of optimizing the management of hydroelectric sys- 
tems, a model is developed by ENEL (Italian National Electricity 
Board). The model is based on past experience in the use of flow 
network analysis techniques involving linear programming. Experi- 
mental planning concerning the creation of models for new 
hydroelectric systems, spread over wide geographical areas, is 
presented. 


1302 Site Geology and Meteorology 


9498 (CRIE-U-88061) Estimation of radiation damping in 
dynamic analysis of fill dams. Hirata, Kazuto. Central Research 
Inst. of Electric Power Industry, Abiko, Chiba (Japan). Apr 1989. 
60p. (In Japanese). Order Number DE90734962. Available from 
NTIS (US Sales Only), PC AO4/MF A01. 

The estimation of the radiation damping in earthquake response 
analysis for the earth structures such as fill dams, has never been 
investigated in detail and an idiomatic method has been applied for 
the earthquake response analysis design, in which method the ra- 
diation damping was adopted as the equivalent radiation constant 
for internal damping in dam materials. In this study, the earthquake 
response analysis program was developed with the intention to es- 
timate radiation damping effect for the earth structures, and 
applicability of the equivalent radiation damping constant was re- 
searched by parameter survey, and then the relation between 
impedance ratio of dam body/foundation bed and the equivalent 
radiation damping constant, was found. While, the various charac- 


teristics of the equivalent radiation damping constant (frequency . 


dependability, material damping dependability, etc) were clarified, 
as easier analising method was applied. 14 refs., 38 figs., 1 tab. 


9499 (OH/RD-88-318-K) R.H. Saunders GS [generating 
station] - Bedrock void investigation. Koopmans, R.; Hughes, R. 
Ontario Hydro Research Div., Toronto, ON (Canada). 23 Jan 1989. 
37p. (MICROLOG-89-04573). Available from PC Ontario Hydro 
Research Division, Records Clerk, Bldg. KR 107, 800 Kipling Ave., 
Etobicoke, ON, CAN M8Z 5S4; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC $10.00 CAN; MF $10 CAN. 

A field investigation was undertaken to assess bedrock condi- 
tions within the dam foundation of the R.H. Saunders Generating 
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Station. The program involved borehole television camera investi- 
gations, sonar testing, and water velocity measurements within two 
boreholes (SM-6 and 88-1). Data with respect to the “void” in SM-6 
was collected as well as information concerning other flowing 
zones. 13 figs., 2 tabs. 


1303 Plant Design and Operation 


9500 (DOE/ID/12127-2) City of Paterson Great Falls Hy- 
droelectric Project: Final operations and maintenance report: 
Small-scale hydroelectric power demonstration project. Halli- 
well Associates, Inc., East Providence, Rl (USA); Paterson, City of, 
NJ (USA). Oct 1989. 22p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract FC07-801D12127. Order Num- 
ber DE90004454. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

This report covers historical aspects, operation, and maintenance 
of the Great Falls hydroelectric power demonstration project. (JEF) 


1304 Legislation and Regulations 


9501 (EPRI-AP—6038-Vol.2) Guide for developing a hydro 
plant relicensing strategy: Volume 2, Strategy development: 
Final report. Hunt, R.T. (Hunt (Richard) Associates, Annapolis, 
MD (USA)). Electric Power Research Inst., Palo Alto, CA (USA); 
Hunt (Richard) Associates, Annapolis, MD (USA). c Dec 1989. 
163p. Sponsored by Electric Power Research Institute. Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 

Records of hydroelectric relicensing proceedings from the early 
1980's indicate that the relicensing process was more costly, com- 
plex and time-consuming than original licensing even before the 
passage of the Electric Consumers Protection Act of 1986 (ECPA). 
These records also suggest that inadequate planning, a lack of 
strategy development, and an incomplete understanding of the li- 
censing process by applicants during this period often resulted in 
long and contentious relicensing proceedings. This situation was 
aggravated by the continuous changes in personnel, policy, and 
procedures at the Federal Energy Regulatory Commission (FERC) 
and the growing perception of Congress, environmental agencies, 
and environmental special interest organizations that hydropower li- 
censing required even greater scrutiny than the complex licensing 
process that was in place. As a result, new regulations and legisla- 
tion resulted in hydropower being one of the most highly regulated 
renewable energy resources. With the promulgation of ECPA in 
1986, the situation became even more acute. The objective of this 
research project is to provide a two-part guide that will assist appli- 
cants through the process of relicensing their hydro facilities. 
Volume 1 presented a synopsis of ECPA, relicensing issues raised 
by ECPA, and R&D opportunities suggested by these relicensing 
issues. Volume 2 provides a comprehensive guide for developing a 
relicensing strategy, identifies potential pitfalls in relicensing, and 
presents planning guides for estimating relicensing costs and de- 
veloping relicensing schedules. 


1306 Environmental Aspects 


9502 (CRIE-U-88078) Hydraulic design of water quality 
measures in reservoirs by air bubble plume. Matsunashi, Shiro; 
Miyanaga, Yoichi. Central Research Inst. of Electric Power Indus- 
try, Abiko, Chiba (Japan). Apr 1989. 48p. (in Japanese). Order 
Number DE90734990. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

The mixing method by the air bubble plume is proposed to im- 
prove or purify water quality in stagnating area like reservoirs or 
lakes. This paper reported the field test of vertical mixing by using 
the air bubble plume and air injection, depending on the scale of 
reservoirs. It was judged valid to use the empirical formula to de- 
termine the air bubble rising rate which is directly necessary for 
calculating the volume flux with air bubble plume. The volume flux 
ratio in the field test indicated that there is the upper limit similar to 
the laoratory test and the value was about 500. When the total in- 
jecting volume is same, vertical arrangement at two stages has 
higher effect to break through the stratified layer than two sets of 
air injector arranged on the same level. The relation between total 





ge and necessary air volume was derived for reservoirs for 1 
million m® to 100 million m® class. It is not necessary to carry out 
the air injection through total warm seasons but it is desirable to 
determine the period by a simulation depending on each reservoirs’ 
conditions. 5 refs., 52 figs., 10 tabs. 


9503 (DOE/BP/11631—4) Smolt condition and timing of ar- 
rival at lower granite reservoir: Annual report, 1988. Buettner, 
E.W. Sr. (idaho Dept. of Fish and Game, Boise, ID (USA)); Nelson, 
V.L. Sr. USDOE Bonneville Power Administration, Portland, OR 
(USA). Div. of Fish and Wildlife; Idaho Dept. of Fish and Game, 
Boise, ID (USA). Oct 1989. 56p. Sponsored by U.S. DOE Manage- 
ment & Administration. DOE Contract AI79-83BP11631. Order 
Number DE90004341. Available from NTIS, PC A0O4/MF A01 - 
OSTI; GPO Dep. 

This project monitored the daily passage of smolts during the 
1988 spring outmigration at two migrant traps; one each on the 
Snake and Clearwater rivers. Due to the low runoff year, chinook 
salmon catch at the Snake River trap was very low. Steelhead 
trout catch was higher than normal, probably due to trap modifica- 
tions and because the trap was moved to the east side of the river. 
Chinook salmon and steelhead trout catch at the Clearwater River 
trap was similar to 1987. Total cumulative recovery of PIT tagged 
fish at the three dams, with PIT tag detection systems was: 55% 
for chinook salmon, 73% for hatchery steelhead trout, and 75% for 
wild steelhead trout. Travel time through Lower Granite Reservoir 
for PIT tagged chinook salmon and steelhead trout, marked at the 
head of the reservoir, was affected by discharge. Statistical analy- 
sis showed that as discharge increased from 40 kcfs to 80 kcfs, 
chinook salmon travel time decreased three fold, and steelhead 
trout travel time decreased two fold. There was a statistical differ- 
ence between estimates of travel time through Lower Granite 
Reservoir for PIT tagged and freeze branded steelhead trout, but 
not for chinook salmon. These differences may be related to the 
estimation techniques used for PIT tagged and freeze branded 
groups, rather than real differences in travel time. 10 figs, 15 tabs. 


9504 (DOE/BP/35165—2) Dworshak Reservoir investiga- 
tions: Trout, bass and forage species: Annual report 1988. 
Nez Perce Dept. of Fisheries Resource Management, Orofino, ID 
(USA). Orofino Project Office. Jul 1989. 62p. Sponsored by U.S. 
DOE Management & Administration. DOE Contract AI79- 
87BP35165. Order Number DE90004342. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 

For the period March 1988 through February 1989, an estimated 
154,558 angler-hours were expended to catch 20,037 rainbow 
trout, 3,933 smallmouth bass, and 14 bull trout. Estimated catch of 
other species, including cutthroat trout, whitefish, suckers, and 
squawfish totalled 84. Subcatchable rainbow trout (135 to 185mm) 
caught and released by boat anglers comprised 53% (12,770) of 
the total catch. An estimated 88.6% of the smallmouth bass caught 
were under the minimum legal size limit of 305mm and were re- 
leased. Estimated harvest of smallmouth bass was 450. The 
highest monthly catch rate documented for all species excluding 
kokanee was 1.81 fish per hour during October. Severe weather 
conditions during February reduced effort and no fish were docu- 
mented in the creel. Cumulative catch rates through the survey 
period for rainbow trout and smallmouth bass were .13 and .02, re- 
spectively. The lowest monthly catch rates generally occurred 
when fishing pressure was the highest, with fishing effort targeting 
on kokanee during the May through July high use periods. The Ar- 
lee strain rainbow trout was somewhat more vulnerable to boat 
anglers than the Shasta strain during the early post-release period. 
20 refs., 16 figs., 12 tabs. 


9505 (DOE/BP/35167-2) Dworshak Dam impact assess- 
ment and fishery investigation: Annual report, 1988. Mauser, 
G.; Cannamela, D.; Downing, R. Idaho Dept. of Fish and Game, 
Boise, ID (USA). Fisheries Research Section. May 1989. 42p. 
Sponsored by U.S. DOE Bonneville Power Administration; U.S. 
DOE Management & Administration. DOE Contract AI79- 
87BP35167. Order Number DE90004331. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Kokanee abundance, estimated from July trawl data, was 1.2 
million fish in 1988, including 553,000 fry, 501,000 yearlings and 
156,000 subadults. Spawning trend data indicated escapement 
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was up threefold compared to 1987, despite a sport harvest of 
207,000 kokanee averaging 258 mm caught at a rate of 1.5 fish 
per hour. An estimated 40,000 kokanee were counted during the 
September peak of spawning in five tributaries of the reservoir. 
Size of adult fish was below average at 293 mm. Zooplankton den- 
sities averaged 10.3 organisms/L in 1988 and ranged from 0.3 
organisms/L during April at the Little North Fork station to 26.2 or- 
ganisms/L in November at the Elk Creek station. Densities were 
similar to values obtained prior to the development of the primary 
kokanee fishery; however, cladocerans made up only 34.9% of the 
zooplankton sampled. Daphnia and Cyclops were the most impor- 
tant food items; Daphnia became the prime food organism as its 
seasonal abundance increased. Concentrations of ortho-phosphate 
and nitrate, lower than in the 1970s, indicated Dworshak may have 
become more oligotrophic. 13 refs., 24 figs., 4 tabs. 


9506 (DOE/BP/35585—2) Augmented fish health monitor- 

: Annual report. Warren, J.W. Fish and Wildlife Service, 
Portland, OR (USA). 15 Aug 1989. 39p. Sponsored by U.S. DOE 
Management & Administration. DOE Contract AI79-87BP35585. 
Order Number DE90004343. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

Augmented Fish Health Monitoring Contract Al79-87BP35585 
was implemented on July 20, 1987. Second year activities focused 
on full implementation of disease surveillance activities and 
histopathological support services to participating state agencies. 
Persistent and sometimes severe disease losses were caused by 
infectious hematopoietic necrosis (IHN) in summer steelhead trout 
in Idaho and in spring chinook salmon at hatcheries on the lower 
Columbia River. Diagnostic capability was enhanced by the installa- 
tion, for field use, of enzyme-linked immunosorbent assay (ELISA) 
technology at the Dworshak Fish Health Center for the detection 
and assay of bacterial kidney disease and by a “dot-biot” training 
session for virus identification at the Lower Columbia Fish Health 
Center. Complete diagnostic and inspection services were provided 
to 13 Columbia River basin National Fish hatcheries. Case history 
data was fully documented in a computerized data base for stor- 
age and analysis. This report briefly describes work being done to 
meet contract requirements for fish disease surveillance at Service 
facilities in the Columbia River basin. It also summarizes the health 
status of fish reared at those hatcheries and provides a summary 
of case history data for calendar year 1988. 2 refs., 4 tabs. 


9507 (DOE/BP/39339-1) Assessment of the fishery 
improvement opportunities on the Pend Oreille River: 1988 an- 
nual report. Barber, M.R. (Eastern Washington Univ., Cheney, WA 
(USA). Upper Columbia United Tribes Fisheries Center); Willms, 
R.A.; Scholz, A.T.; Clark, L.O.; Renberg, B.L.; O’Laughlin, K.; 
Woodward, K.L.; Heaton, R.D. USDOE Bonneville Power Adminis- 
tration, Portland, OR (USA). Div. of Fish and Witdlife; Eastern 
Washington Univ., Cheney, WA (USA). Upper Columbia United 
Tribes Fisheries Center. Oct 1989. 374p. Sponsored by U.S. DOE 
Management & Administration. DOE Contract AI79-88BP39339. 
Order Number DE90004544. Available from NTIS, PC A17/MF A01 
- OSTI; GPO Dep. 

The purpose of this study is to assess the fishery improvement 
opportunities on the Box Canyon portion of the Pend Oreille River. 
This report contains the findings of the first year of the study. Chi- 
nook salmon (Oncorhynchus tshawytscha [Walbaum]) and 
steelhead (Oncorhynchus mykiss [Richardson]) were present in the 
Pend Oreille River prior to the construction of Grand Coulee Dam. 
The river also contained native cutthroat trout (Oncorhynchus clarki 
[Richardson]), bull trout (Salvelinus confluentus [Walbaum]) and 
mountain whitefish (Prosopium williamsoni [Girard]). Rainbow trout 
were planted in the river and some grew to lengths in excess of 30 
inches. With the construction of Box Canyon Dam, in 1955, the 
most productive section of the river was inundated. Following the 
construction of the dam the trout fishery declined and the popula- 
tions of spiny ray fish and rough fish increased. The objectives of 
the first year of the study were to determine the relative abundance 
of each species in the river and sloughs; the population levels in 
fish in the river and four selected tributaries; fish growth rates; the 
feeding habits and abundance of preferred prey; the migration pat- 
terns; and the total fishing pressure, catch per unit effort, and total 
harvest by conducting a year-round creel survey. 132 refs. 
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9508 (DOE/BP/63584-3) Status and habitat requirements 
of white sturgeon populations in the Columbia River down- 
stream from McNary Dam: Annual progress report, April 
1988—March 1989. Nigro, A.A. (Oregon Dept. of Fish and Wildlife, 
Portland, OR (USA)). USDOE Bonneville Power Administration, 
Portland, OR (USA). Div. of Fish and Wildlife; Oregon Dept. of Fish 
and Wildlife, Portland, OR (USA). Sep 1989. 207p. Sponsored by 
U.S. DOE Management & Administration. DOE Contract AI79- 
86BP63584. Order Number DE90004334. Available from NTIS, PC 
A10/MF A01 - OSTI; GPO Dep. 

We report on our progress from April 1988 through March 1989 
on determining the status and habitat requirements of white stur- 
geon populations in the Columbia River downstream from McNary 
Dam. Highlights of results of our work in the Dalles and Bonneville 
reservoirs are: using setlines, we caught 1,586 sturgeon in The 
Dalles Reservoir and 484 sturgeon in Bonneville Reservoir in 1988. 
Fork length of fish caught ranged from 34 cm to 274 cm. Of the 
fish caught we marked 1,248 in The Dalles Reservoir and 341 in 
Bonneville Reservoir. Of the fish marked in 1988, we recaptured 
82 in The Dalles Reservoir and none in Bonneville Reservoir. We 
recaptured 89 fish marked in 1987 in The Dalles Reservoir. An- 
glers recaptured 35 fish marked in 1988 and 16 fish marked in 
1987 in The Dalles Reservoir. Anglers recaptured 2 sturgeon 
marked in 1988 in Bonneville Reservoir. Individual papers were 
processed separately for the data base. 


1307 Power-Conversion Systems 
Refer also to citation(s) 10006, 10010, 10011, 10014, 10809, 10837 
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Refer also to citation(s) 9588, 9941 


9509 (ETDE-mf—9785666) Generation of global hourly ra- 
diation sequences using a Transition Markov matrix for Madrid. 
Mora, LI. Centro de Investigaciones Energeticas, Medioambientales 
y Tecnologicas, Madrid (Spain). Inst. de Energias Renovables; Uni- 
versidad Complutense de Madrid (Spain). Facultad de Ciencias 
Fisicas. 1989. 82p. (in Spanish). Order Number DE89785666. 
Available from NTIS (US Sales Only), PC AO5/MF A01. 

The aim of this work is the generation of sequences of hourly 
global radiation which have similar statistically characteristics of 
real sequences for the city of Madrid (Spain). For this generation, a 
first order Markov model has been proposed. The input parameters 
of simulation method are the following: The maximum value of 
hourly radiation and the average monthly value of the transparency 
normalized index. The maximum value of hourly radiation has been 
calculated as a function of the solar height by an empirical expres- 
sion. The transparency normalized index has been defined as the 
ratio among the measured hourly global radiation to the maximum 
value for the corresponding solar height. The method is based on 
the following observations: -The transparency normalized index 
shows a significant correlation only for two consecutive hours. -The 
months with the same average transparency normalized indies 
have similar probability density function. Global solar radiation, time 
series, simulation, Markov transition matrix, solar energy. 


9510 (JSES-8801, pp. 13-16) Study on the estimation of 
the global solar radiation from meteorological satellite data. 
Yokosuka, Koichi (Univ. of Agriculture and Tech., Tokyo (Japan)); 
Kamataki, Osamu; Horigome, Takashi; Kurokawa, Hirosuke. Japan 
Solar Energy Society, Tokyo (Japan). 1 Dec 1988. (in Japanese). 
(CONF-881293—Absts.: JSES and JWEA joint conference, Ku- 
mamoto (Japan), 1-2 Dec 1988). In Abstracts of 1988 JSES-JWEA 
joint conference. Order Number DE89900544. Available from NTIS 
(US Sales Only), PC A14/MF A01. 

Global radiation measurement is one of the most important pa- 
rameters for solar energy engineering. Data from meteorological 
satellite have been used for weather prediction, and methods of 
the use of the data for estimating insolations are recently being 
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proposed. Research has been carried out to receive actual data 
from the satellite by the meteorological satellite data receiver to 
confirm the possibility of insolation estimation using the data. Data 
can be obtained in real time for the estimation of insolation if the 
satellite data are used. Insolation can be estimated in regions 
where no means of radiation observation is available, so long as 
the data includes the regions. The actually measured solar radia- 
tion and estimated solar radiation on fine weather agreed fairly well 
with correlation coefficient of 0.90. One of the biggest problems is 
to improve the accuracy on clouded weather in Japan where scat- 
tering components are prevailing. 3 refs., 7 figs., 3 tabs. 


9511 (JSES-—8801, pp. 17-20) Method of detailed expres- 
sion for sun duration to utilize solar energy. Terada, Koichiro 
(Electrotechnical Lab., Tsukuba (Japan)); Miyake, Yukimi; Aoshima, 
Takeshi; Kondo, Shingo. Japan Solar Energy Society, Tokyo 
(Japan). 1 Dec 1988. (In Japanese). (CONF-881293—Absts.: JSES 
and JWEA joint conference, Kumamoto (Japan), 1-2 Dec 1988). In 
Abstracts of 1988 JSES-JWEA joint Conference. Order Number 
DE89900544. Available from NTIS (US Sales Only), PC A14/MF 
A01. 

The solar energy system may suffer from an unsteady-state 
decrease which disables continued high temperature thermal oper- 
ation when direct solar radiation varies, particularly in the case of 
several minute rapid change. Detailed data of sun duration is an 
absolute requisite to for the prediction of accurate available time 
duration/day for power generation. Therefore, the necessity for a 
method of detailed expression for sun duration and the accompa- 
nying observation errors have been studied. In the detailed 
expression of sun duration, the values may vary according to ob- 
servation errors, and a solution for the problem is proposed. When 
data obtained by the method of detailed expression and observa- 
tion for direct sun duration are accumulated and input together with 
yearly direct solar radiation for data processing, the accuracy of 
the estimation of power generating time available for a day for a 
solar thermal power pliant is expected to be improved. It is also ex- 
pected to contribute to the betterment of planning, designing, etc. 
for high temperature thermal application systems which use solar 
collectors. 4 refs., 4 figs., 2 tabs. 


9512 (SERI/PR-215-3500) SERI [Solar Energy Research 
Institute] solar radiation resource assessment project: FY 
1988 annual progress reort. Hulstrom, R.L.; Maxwell, E.; Riordan, 
C.; Rymes, M.; Stoffel, T. Solar Energy Research Inst., Golden, 
CO (USA). Oct 1989. 77p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract AC02-83CH10093. Order 
Number DE89009456. Available from NTIS, PC AO5/MF A011 - 
OSTI; GPO Dep. 

The earth receives vast amounts of energy from the sun in the 
form of incident solar radiation. Solar radiation drives the earth’s 
weather and sustains life. As a result of the increasing costs, un- 
certain availability, and potentially severe environmental impacts of 
other sources of energy, insolation is being considered as a clean 
renewable energy source for our needs for heating, cooling, elec- 
tricity, and fuels. Widespread interest and activities were initiated 
immediately after the oil embargo of the mid-1970s. For many ap- 
plications, the insolation must be converted to a different form, 
such as heat, electricity, or a fuel (liquid, gas, or solid). A technol- 
ogy that can do this is known as a solar energy conversion device 
or technology. A wide range of candidate technologies is being 
developed. Some of these technologies include photovoltaics (con- 
verting insolation to electricity), solar thermal (converting insolation 
to heat), solar thermal-electric (converting insolation to heat, then 
to electricity), and biomass (converting insolation to biomass and 
then to fuels). 11 refs., 37 figs., 10 tabs. 


9513 Design and development of a rotating shadowband 
radiometer solar radiation/daylight network. Michalsky, J.J. 
(State Univ. of New York, Albany (USA)); Perez, R.; Stewart, R.; 
LeBaron, B.A.; Harrison, L. Solar Energy (USA), 41(6): 577-581 
(1988). DOE Contract ACO6-76RL01 830. 

Solar radiation data are needed to properly design solar/ 
daylighting systems. The data that exist are often short-term, non- 
local, or of uncertain accuracy. The modest amount of high-quality 
data that exist were obtained with costly equipment, attentive main- 
tenance, and conscientious quality control. A solar radiation 





measurement plan is being considered for New York State that 
seeks to minimize costs by deploying a network of rotating shad- 
owband radiometers. These instruments perform three basic solar 
measurements (direct beam, diffuse, and global horizontal) with a 
single detector. Much of the data retrieval and quality control is 
pertormed by computer to minimize maintenance cost and 
downtime. Descriptions of the instrument, network as currently con- 
ceived, and data processing plans are presented. 


1403 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 9588 
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9514 (AD-A-212087/1/XAB) On-orbit annealing of gallium 
arsenide solar cell arrays. Master's thesis. Sommers, R.S. 
Naval Postgraduate School, Monterey, CA (USA). Jun 1989. 127p. 
Available from NTIS, PC AO7/MF A01. 

A complete experimental package is developed for the acquisi- 
tion of current-voltage curves and the annealing of gallium arsenide 
solar cells and arrays of cells. This package is designed to be 
placed aboard a wide variety of satellite buses and to operate with 
little interface to the satellite system. 


9515 (ENEA-RT-FARE-89-2) Is photon flux spectral distri- 
bution a variable in mathematical modeling of multi-junction 
photovoltaic cells?. Chello, D.; Giammattei, D. ENEA, Portici 
(Italy). Centro Ricerche Fotovoltaiche; ENEA, Bologna (Italy). Dipt. 
Reattori Veloci. Jul 1989. 8ip. (in Italian). Order Number 
DE90733597. Available from NTIS (US Sales Only), PC A05/MF 
A01. 

This technical report is composed of two distinct papers on the 
modeling of mono and multi-junction photovoltaic cells made of 
amorphous semiconductor alloys (silicon, germanium). The first 
one, unpublished, is a numerical test of the performances of an op- 
timized tandem device, in which the spectral distribution of the 
input photon flux was varied. The second one, submitted for pub- 
lishing to Revue di Physique Appliquee and here presented for the 
sake of completeness, details the physical model of the devices. 
Based on this model, a computer program to optimize and to test 
the cells was derived. From the results of the computer program 
runs, some design suggestions are inferred. 


9516 (ETDE-mf-9785633) Preparation and characteriza- 
tion of semiconductor thin film cells of n-Cd se and CdSel-x 
Tex. Application in solar cells of liquid union. Gustier, M.A. Uni- 
versidad Autonoma de Madrid (Spain). Facultad de Ciencias. 
[1989]. 282p. (In Spanish). Order Number DE89785633. Available 
from NTIS (US Sales Only), PC A13/MF A01. 

The development of the new energy sources, constitutes one of 
the most active and changing investigation areas of nowadays. 
Within this frame, the conservation of photovoltaic solar energy, 
has taken a particular importance, as these systems become 
directly the photovoltaic solar energy, which incises on a semicon- 
ductor, in electric energy. In spite of this advantage, the use of 
photovoltaic systems is limited, being the main reason for this, the 
still high cost of the devices. One of the objectives of this Memory 
is to contribute to the reduction of these photovoltaic devices by 
using available methods for the preparation of photosensitive mate- 
rial, and for the union formation. The chosen preparation method is 
the electrochemical one and the electric field is made up in the in- 
terphase semiconductor/electrolyte, dipping the semiconductor in a 
convenient electrolyte. Summarizing, it can be said that the Mem- 
ory’s objective presented is to discover the experiences realized in 
the electrochemical preparation of the n-CdSel-x Tex and its char- 
acterization by chemical analysis, X-rays diffraction, electronic 
microscope of swept, optical techniques and photoelectrochemical 
methods. From the data obtained with these techniques, a study of 
the physical parameters evolution which determine the photovoltaic 
properties of the semiconductor, is made, as: the concentration of 
minority carriers, ND, and the diffusion length of these carriers, LP. 
Finally, taking into account the results obtained by the characteri- 
zation of n-CdSe and CdSel-x Tex, is made from the construction 
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of the photoelectrochemical cell, using two kinds of electrolyte: 
sulfide-polysulfide and ferro-ferricyanide. 


9517 (IEIE-8802, pp. 4) lon cluster beam method and 
physical properties of film. Yamada, Isao (Kyoto Univ. (Japan)); 
Usui, Hiroaki. Institute of Electrical and Information Engineers 
(Japan). 5 Sep 1988. (In Japanese). (CONF-810337—Pt.2: Work- 
shop to delineate the economics, technical and policy issues for 
remote maintenance in energy systems, Gainesville, FL (USA), 9- 
10 Mar 1981). In Joint convention record of imstitutes of electrical 
and imformation engineers, Japan. Available from NTIS (US Sales 
Only), PC A02/MF A01. 

The principle of the ion cluster beam (ICB) method and proper- 
ties of a typical thin film are described. By the ICB method, high 
volume ion beams can be produced with low energy because ion- 
ized clusters, consisting of loosely combined 107-10° atoms, are 
used with little influence of the electric charge stored in the space 
charge and on the substrate. The kinetic energy of the ion and ef- 
fect of electrical charge can be effectively used for the formation of 
thin film. The most excellent feature of the film formed by the ICB 
method is its high crystallinity. The conditions under which epitaxial 
growth is impossible by conventional methods because of lattice 
unconformity can be effectively used for epitaxial growth if the ICB 
method is employed. The ICB method allows better choice of 
organic materials for film formation, with the feature of better crys- 
tallinity control. Polyethylene thin fiim deposited by the ICB method 
shows excellent electrical insulation property. Deposition of copper 
phthalocyanine has been tried as an application of the ICB method 
to organic semiconductor materials. 5 references, 13 figures. 


9518 (JSES-8801, pp. 21-24) Consideration about short- 
time measurement of output characteristics of solar battery. 
Itsumi, Jiro (Yokohama National Univ. (Japan)). Japan Solar En- 
ergy Society, Tokyo (Japan). 1 Dec 1988. (in Japanese). 
(CONF-881297—Absts.: 1988 JSES and JWEA joint conference, 
Kumamoto (Japan), 1-2 Dec 1988). In Abstracts of 1988 JSES- 
JWEA joint conference. Order Number DE89900544. Available 
from NTIS (US Sales Only), PC A14/MF A01. 

Most of the solar cells produced at factories are shipped out in 
module structure, and the module characteristics measured under 
an artificial sunlight which is close to the natural light is generally 
used as the standard values. When the module is installed on the 
spot, the degradation of the module can be evaluated only in 
comparison with the standard values. To solve the problem, a con- 
tinuous load measuring instrument was trially made which can 
measure, in a short period of time, the current-voltage and power- 
voltage characteristics, and its operational characteristics were 
investigated. The result showed that changes in characteristics of 
module structure can be measured on the spot in a short time. 
However, slightly aged degradation is hard to detect when the stan- 
dard values of module characteristics which were measured under 
an artificial sunlight are used as the basis. 2 refs., 4 figs., 1 tab. 


9519 (JSES-8801, pp. 173-176) Power generation test of 
photosynthesis microbiological cell. Yanagishita, Tatsuo (Tokyo 
Univ. of Agriculture and Tech. (Japan)); Horigome, Takashi; 
Tanaka, Kazuko; Ogawa, Akio. Japan Solar Energy Society, Tokyo 
(Japan). 1 Dec 1988. (In Japanese). (CONF-881293—Absts.: JSES 
and JWEA joint conference, Kumamoto (Japan), 1-2 Dec 1988). In 
Abstracts of 1988 JSES-JWEA joint conference. Order Number 
DE89900544. Available from NTIS (US Sales Only), PC A14/MF 
A011. 

This article is a report of the development and experiment of a 
cell having photosynthesis microorganisms and electron transfer 
mediators as its anode. On the anode side, the mediator which is 
an oxidant, interacts with microorganisms and becomes a reduc- 
tant delivering electrons to the electrode and returns to an oxidant. 
On the cathode side, potassium ferricyanide receives electrons and 
becomes potassium ferrocyanide. From the viewpoints, inter alia, 
that solar energy could efficiently be converted to electric energy, 
the energy to be used was clean energy and its cost was assumed 
to be very low, Synechococcus sp., photosynthesis microorganism 
was used, and for mediators, the following six kinds were used; 
Thionine, Toluidine blue O, Azure A, Azure B, 2-hydroxy-1.4- 
naphthoquinone (HNQ), and 1-Methoxy-5-methyliphenazinium 
methylsulfate (m-PMS). In the experiment this time, it was found 
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that electric energy could be extracted under illumination in the 
dark by assembling a cell with HNQ and m-PMS as mediators. 3 
refs., 6 figs, 2 tabs. 


9520 (JSES-8801, pp. 161-164) Study on light 
energy-conversion system (IV). Weak interaction between fluo- 
rochrome and matrix in LSC film. Higuchi, Yoichi (Tokai Univ., 
Tokyo (Japan)); Kamihara, Fumiya; Nakamura, Ken’'ichiro. Japan 
Solar Energy Society, Tokyo (Japan). 1 Dec 1988. (In Japanese). 
(CONF-881293—Absts.: JSES and JWEA joint conference, Ku- 
mamoto (Japan), 1-2 Dec 1988). In Abstracts of 1988 JSES-JWEA 
joint conference. Order Number DE89900603. Available from NTIS 
(US Sales Only), PC A13/MF A01. 

With the objective of making color dispersion in a polymeric 
binder and clarifying it further spectroscopically, since formation of 
color complex and its interaction with binder can be clarified by 
examining fluorescence behaviors, this study examines, a fluo- 
rochrome dispersion system formed in a polymer by application of 
dispersion technique. To be concrete, as a result of fluoresceine 
spectrum analysis of the system in which perylene, one of fluo- 
rochromes, was dispersed in a general use polymer, namely 
methyl methacrylate or styrene, new light emission (light emission 
from excimer) due to weak interaction with matrix polymer was ob- 
served. It was revealed inter alia, that the above light emitting band 
was efficiently formed in polymeric sirup and STE (free and self 
trapped excitation) light emission was strongly governed by tem- 
perature. 6 refs., 4 figs, 1 tab. 


9521 (SERI/STR-211-3580) Task B: Research on stable 
high-efficiency, large area, amorphous silicon-based solar 
celis: Phase 2 annual subcontract report, 1 February 1988-1 
February 1989. Catalano, A.W.; Ayra, R.R.; Bennett, M.S.; Dick- 
son, C.R.; Fieselmann, B.; Goldstein, B.; Morris, J.; Newton, J.L.; 
O'Dowd, J.G.; Oswald, R.S. Solar Energy Research inst., Golden, 
CO (USA); Solarex Corp., Newtown, PA (USA). Thin Film Div. Oct 
1989. 103p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC02-83CH10093. Order Number 
DE839009491. Available from NTIS, PC AO6/MF A011 - OSTI. 

This document describes photovoltaic research conducted in four 
areas: semiconductor materials, high-efficiency cells, nonsemicon- 
ductor materials, and submodules. The major focus of 
semiconductor materials research was on improving the quality of 
wide-band-gap a-SiC:H alloys and narrow-band-gap a-SiGe:H 
alloys. Raman spectroscopy suggested that the alloys are inhomo- 
geneous, showing a higher concentration of Ge-Ge bonds than 
expected from a random mixing model. In high-efficiency device re- 
search, silicon-carbon single-junction cells resulted in open-circuit 
voltages as high as 0.96 V with a higher than 0.6 fill factor. Silicon- 
germanium cells show far better performance using a p/i-graded 
interface, an i(a-Si)/i(a-SiGe)-graded interface, and an inverse- 
graded interface at the i/n junction along with an a-Si n-layer 
compared with an a-SiGe:H n-layer. In the nonsemiconductor ma- 
terials research, modeling optical enhancement of long-wavelength 
light in single-junction cells suggested that several parasitic losses 
are present in the device structure. In most cases, absorption in 
the rear contact is the major loss mechanism. In submodule re- 
search, the focus was on developing high-efficiency a-Si:H 
single-junction modules, stable a-Si:H stacked-junction modules, 
high-efficiency alloy-stacked modules, and advanced laser scribing 
processes. 74 figs., 13 tabs. 


9522 Lectin multigene families in leguminous and nonlegu- 
minous plants. Strosberg, A.D. (Univ. of Paris (France)); Buffard, 
D.; Kaminski, P.A.; Chapot, M.P.; Rossow, P.W.; Foriers, A. pp. 
239 of Molecular biology of seed storage proteins and lectins. 
Shannon, L.M.; Chrispeels, M.J. (eds.) American Society of Plant 
Physiologists, Rockville, MD (US) (Jan 1986). (CONF-8601154—: 9. 
annual symposium in plant physiology: molecular biology of seed 
storage proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 

The carbohydrate-binding properties of lectins have been widely 
utilized in biology and medicine. The functional role of these pro- 
teins in the leguminous plants from which they were first isolated 
has been extensively discussed. Extensive structural studies have 
been performed on a number of lectins, mostly isolated from the 
seeds of leguminous plants. We will briefly review the protein struc- 
ture data now available and will then describe a direct procedure 
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which we have developed to confirm and extend these data at the 
nucleic acid level. DNA hybridization has thus allowed us to reveal 
the existence of lectin-related genes in plants in which such pro- 
teins were not yet isolated. We will also discuss the conservation of 
lectin structure in nonlegume plants. Finally, we will report on the 
expression of lectin genes in various organs and mutants of pea. 


9523 Structural relationships between 7S and 11S legume 
globulins. Nielsen, N.C. (Purdue Univ., West Lafayette, IN (USA)). 
pp. 239 of Molecular biology of seed storage proteins and lectins. 
Shannon, L.M.; Chrispeels, M.J. (eds.) American Society of Plant 
Physiologists, Rockville, MD (US) (Jan 1986). (CONF-8601154—: 9. 
annual symposium in plant physiology: molecular biology of seed 
storage proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 

Legume seeds contain two major forms of storage proteins. They 
are resolved from one another on the basis of sedimentation char- 
acteristics, and fall into size classes of about 7S and 11S. These 
proteins are also referred to by trivial names. For example, the 7S 
proteins from soybeans (Glycine max) are referred to as cong- 
lycinins, those from pea (Pisum sativum) and common field bean 
(Vicia faba) are called vicilins, and the ones from the French bean 
(Phaseolus vulgaris) are called phaseolins. Examples of the 11S 
storage proteins are glycinin from soybean, and legumin from both 
pea and field bean. The structures of these proteins have been 
studied extensively and are the subject of a number of recent re- 
views. 


9524 The crystal structure of pea lectin at 3.0 A resolution. 
Suddath, F.L. (Georgia Institute of Technology, Atlanta (USA)); 
Parks, E.H.; Suguna, K.; Subramanian, E.; Einspahr, H. pp. 239 of 
Molecular biology of seed storage proteins and lectins. Shannon, 
L.M.; Chrispeels, M.J. (eds.) American Society of Plant Physiolo- 
gists, Rockville, MD (US) (Jan 1986). (CONF-8601154—: 9. annual 
symposium in plant physiology: molecular biology of seed storage 
proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 

Among the legume lectins, Con A, lentil lectin, favin, and pea 
lectin are especially closely related. The unusual biochemical com- 
plexities of these related lectins can be examined in terms of the 
molecular structures of pea lectin and Con A. The structure of pea 
lectin has now been determined at 3 A resolution, an extension of 
the results reported at 6 A resolution. Preliminary accounts of this 
work have been reported. A report of the structure at 5 A has been 
published by a group at the USSR Academy of Sciences in 
Moscow. 


9525 Recognition of Rhizobiumtrifolii by the white clover 
lectin trifollin A. Dazzo, F.B. (Michigan State Univ., East Lansing 
(USA)); Hollingsworth, R.I.; Philip, S.; Sherwood, J.E.; Gardiol, 
A.E.; Hrabak, E.M.; Smith, K.B.; Maya-Flores, J.; Welsch, M.A. pp. 
239 of Molecular biology of seed storage proteins and lectins. 
Shannon, L.M.; Chrispeels, M.J. (eds.) American Society of Plant 
Physiologists, Rockville, MD (US) (Jan 1986). (CONF-8601154—: 9. 
annual symposium in plant physiology: molecular biology of seed 
storage proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 
Trifoliin A is a lectin produced by white clover (Trifolium repens 
L.) which binds specifically to the nitrogen-fixing symbiont, Rhizo- 
bium trifolii, and displays characteristics of a cellular recognition 
molecule involved in infection of clover root hairs by this bacterium. 
A recent analysis of noninfective mutants of Rhizobium trifolii indi- 
cates that certain genes encoding essential nodulation functions on 
the symbiotic plasmid affect the bacterial surface polysaccharides 
which are specifically recognized by this lectin. We study the spe- 
cific infection of clover hairs by the nitrogen-fixing symbiont, 
Rhizobium trifolii, as a model for cellular recognition between pro- 
caryotes and eucaryotes. One focus of this work is on the specific 
interaction between a glycoprotein lectin, called trifoliin A, on white 
clover root hairs and surface polysaccharides on the bacierial sym- 
biont. The specificity displayed in trifoliin A-Rhizobium interactions 
is further emphasized in recent studies which found that an anoma- 
lous strain of R. leguminosarium, which infects clover roots through 
routes other than root hair-infection threads, does not bind trifolin A. 
Thus, there remains a strong correlation between the ability of rhi- 
zobia to infect clover root hairs and their trifoliin A-binding ability. 


9526 Are bark lectins of elderberry (Sambucus Nigra) and 
black locus (Robinia Pseudoacacia) storage proteins?. 





Peumans, W.J. (Laboratorium voor Plantenbiochemie, Leuven (Bel- 
gium)); Nsimba-Lubaki, M.; Broekaert, W.F.; Van Damme, E.J.M. 
pp. 239 of Molecular biology of seed storage proteins and lectins. 
Shannon, L.M.; Chrispeels, M.J. (eds.) American Society of Plant 
Physiologists, Rockville, MD (US) (Jan 1986). (CONF-8601154—: 9. 
annual symposium in plant physiology: molecular biology of seed 
storage proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 

During the last two decades, over 100 plant lectins have been 
isolated and characterized with respect to their biochemical, 
physicochemical, and biological properties. A major conclusion to 
be drawn from the wealth of information available now is that this 
class of plant proteins comprises a large number of carbohydrate- 
binding proteins differing from each other for what concerns their 
biochemical properties, carbohydrate-binding specificity, location, 
and concentration in particular plant tissues and most likely also 
with respect to their physiological role. In this report, evidence is 
presented that the bark lectins behave like typical storage proteins 
both with respect to the seasonal variation of their concentration 
and their location in the protein bodies of the bark parenchyma 
cells. 


9527 Characterization of lectins from stems and leaves of 
Dolichos biflorus. Etzier, M.E. (Univ. of California, Davis (USA)); 
Quinn, J.M.; Schnell, D.J.; Spadoro, J.P. pp. 239 of Molecular biol- 
ogy of seed storage proteins and lectins. Shannon, L.M.; 
Chrispeels, M.J. (eds.) American Society of Plant Physiologists, 
Rockville, MD (US) (Jan 1986). (CONF-8601154—: 9. annual sym- 
posium in plant physiology: molecular biology of seed storage 
proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 

The stems and leaves of the Dolichos biflorus plant contain a 
lectin (DB58) that is distinct from, but structurally similar to, the 
seed lectin. At least three other carbohydrate-binding proteins have 
been found in the stems and leaves of this plant; these proteins 
have different amino acid compositions, but have similar carbohy- 
drate specificities and some immunochemical homologies to the 
seed lectin and DB58. None of these proteins has been found to 
agglutinate erythrocytes and would therefore have not been de- 
tected in hemagglutination assays. The presence of these related 
proteins suggests the possibility that they may be products of a 
family of lectin genes in this plant. Such a multigene family is sup- 
ported by preliminary screening of the DNA from this plant with 
seed lectin cDNA. The difference in distribution of the seed lection, 
DB58 and DB46n suggests that the members of this multigene 
family may be adapted for different functions in different tissues of 
the plant. Further studies on the molecular properties, distinction, 
and regulation of these lectins may be helpful in elucidating the 
role(s) of lectins in plants. 


9528 Structural relationships among leaf and seed lectins. 
Shannon, L.M. (Univ. of California, Riverside (USA)); Hankins, 
C.N.; Herman, E. pp. 239 of Molecular biology of seed storage pro- 
teins and lectins. Shannon, L.M.; Chrispeels, M.J. (eds.) American 
Society of Plant Physiologists, Rockville, MD (US) (Jan 1986). 
(CONF-8601154—: 9. annual symposium in plant physiology: 
molecular biology of seed storage proteins and lectins, Riverside, 
CA (USA), 9-11 Jan 1986). 

For many years, the only legume lectins purified and studied 
were from seeds, and it was not at all clear that members of this 
class of protein were ever found outside seed tissues. In recent 
years, however, it has been shown that lectins from the same 
class as seed lectins are indeed present in nonseed tissues. In an 
effort to learn more about the physiology of, and the relationship 
between, leaf and seed lectins within a single legume species, we 
have begun to focus our studies on the legume Sophora japonica. 
We have recently purified and begun to characterize two lectins 
from Sophora leaves and begun to probe the overall physiology of 
the lectins in Sophora. 


9529 Wheat storage protein genes. Rafalski, A. (Yale Univ., 
New Haven, CT (USA)); Sugiyama, T.; Peterson, D.; Sumner- 
Smith, M.; Kopchik, J.; Soll, D. pp. 239 of Molecular biology of 
seed storage proteins and lectins. Shannon, L.M.; Chrispeels, M.J. 
(eds.) American Society of Plant Physiologists, Rockville, MD (US) 
(Jan 1986). (CONF-8601154—: 9. annual symposium in plant phys- 
iology: molecular biology of seed storage proteins and lectins, 
Riverside, CA (USA), 9-11 Jan 1986). 
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During the past two years, the genes for a number of members 
of the representative classes of wheat storage proteins have been 
cloned and sequenced. Analysis of the DNA sequences allowed 
the derivation of the amino acid sequence of these proteins. While 
a/B- and + -gliadins have similar size and amino acid composition, 
they differ in the number and structure of peptide repeats that con- 
stitute the core of the protein. The glutenins show a very highly 
repeated structure, with an amino acid composition different from 
gliadins. In conjunction with the available genetic and biochemical 
data, the sequences of the glutenin subunits permit chromosome 
assignment of their genes. All of these genes lack introns and pos- 
sess normal eukaryotic promoter sequences and polyadenylation 
signals. All coding sequences start with a signal peptide, not 
present in mature storage proteins. Here, we will present our con- 
tributions to gene structure analysis, against the background of 
biochemical and genetic data collected in other laboratories. 


9530 Common structural patterns between the soybean 
lectin insertion and transposable elements in other plant 
species. Vodkin, L.O. (Plant Molecular Genetics Laboratory, 
Beltsville, MD (USA)); Rhodes, P.R. pp. 239 of Molecular biology 
of seed storage proteins and lectins. Shannon, L.M.; Chrispeels, 
M.J. (eds.) American Society of Plant Physiologists, Rockville, MD 
(US) (Jan 1986). (CONF-8601154—: 9. annual symposium in plant 
physiology: molecular biology of seed storage proteins and lectins, 
Riverside, CA (USA), 9-11 Jan 1986). 

To understand aspects of the function and regulation of plant 
genes, we have examined the molecular basis for a naturally oc- 
curring mutation that affects expression of a specific seed protein, 
soybean lectin, which normally accounts for up to 5% of the total 
seed protein. A survey of Glycine max lines revealed that several 
lacked lectin protein and that the lectin negative trait (Le) was in- 
herited as a single gene. Molecular analysis has also determined 
that seed lectin is encoded by a single gene, Le1, which has no 
introns and produces a 1.0 kb mRNA (4, 15). An Le~ variety con- 
tains the lectin gene, but its expression is blocked by the presence 
of a large DNA insertion at a position about two-thirds into its cod- 
ing region. DNA sequence analysis showed that the insertion 
termini are 30 bp inverted repeats and that a 3 bp sequence of the 
lectin gene has been duplicated so that it flanks both ends of the 
insertion termini. Inverted repeat termini and small duplications of 
target site material are structural evidence for transposable ele- 
ment action. These features of the lectin insertion demonstrate that 
it arose by a transposition mechanisms although it has not been 
shown to be genetically unstable. For simplicity, the lectin gene in- 
sertion is referred to as Tgm1 (Transposable element, Glycine 
max). We point out some unusual features of its sequence and 
present a comparison of its structural pattern to that of several 
plant elements in unrelated species. Additionally, we show that an 
element similar to Tgm1 interrupts a lectin gene in Glycine soja, 
the closest relative of modern soybean. 


9531 Deficient expression of seed lectin genes in a culti- 
var of Phaseolus vulgaris. Staswick, P. (Univ. of California, San 
Diego (USA)); Chappell, J.; Voelker, T.; Vitale, A.; Chrispeels, M. 
pp. 239 of Molecular biology of seed storage proteins and lectins. 
Shannon, L.M.; Chrispeels, M.J. (eds.) American Society of Plant 
Physiologists, Rockville, MD (US) (Jan 1986). (CONF-8601154—: 9. 
annual symposium in plant physiology: molecular biology of seed 
storage proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 

Phytohemagglutinin (PHA) is a major lectin found in seeds of the 
common bean, Phaseolus vulgaris. It has been shown that the de- 
ficient expression of a lectin gene in soybean is due to an insertion 
element in the structural gene. Other workers have suggested that 
a similar lesion might explain the deficiency of PHA in Pinto UI 
111. In order to test this hypothesis, we have analyzed two Pinto 
genes which are highly homologous to PHA. No major structural 
defect could be detected in these genes, but the transcription rate 
of PHA genes in Pinto Ul 111 was found to be greatly reduced. 
These results suggest that a regulatory mutation is responsible for 
the deficient expression of PHA genes in this cultivar. 


9532 Transcriptional and post-transcriptional regulation of 
maize zein genes. Boston, R.S. (Purdue Univ., West Lafayette, IN 
(USA)); Kodrzycki, R.; Larkins, B.A. pp. 239 of Molecular biology of 
seed storage proteins and lectins. Shannon, L.M.; Chrispeels, M.J. 
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(eds.) American Society of Plant Physiologists, Rockville, MD (US) 
(Jan 1986). (CONF-8601154—: 9. annual symposium in plant phys- 
iology: molecular biology of seed storage proteins and lectins, 
Riverside, CA (USA), 9-11 Jan 1986). 

Maize seed storage proteins (zeins) are encoded by multiple 
genes that are expressed exclusively during seed maturation. The 
amount of stable mRNA corresponding to specific subclasses of 
zein genes is variable. We used two approaches to investigate the 
in vivo regulation of zein gene expression during endosperm 
development: one was to assay total RNA populations by develop- 
mental Northern blot analysis; the other was to measure relative 
rates of transcription of the zein subclasses in isolated nuclei. The 
results of these experiments indicate that zein gene expression is 
regulated at both transcriptional and post-transcriptional levels. 


9533 Regulation of gene expression in wheat embryos by 
ABA: Characterization of cDNA clones for the E,, and putative 
globulin proteins and localization of the lectin wheat germ ag- 
glutinin. Quatrano, R.S. (Oregon State Univ., Corvallis (USA)); 
Litts, J.; Colwell, G.; Chakerian, R.; Hopkins, R. pp. 239 of Molecu- 
lar biology of seed storage proteins and lectins. Shannon, L.M.; 
Chrispeels, M.J. (eds.) American Society of Plant Physiologists, 
Rockville, MD (US) (Jan 1986). (CONF-8601154—: 9. annual sym- 
posium in plant physiology: molecular biology of seed storage 
proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 

During mid- to late embryogenesis in the developing seed, the 
embryo accumulates large amounts of storage proteins and, in 
some cases, lectin. Much less information is available on the phys- 
iological controls operative during late embryogenesis that play a 
role in the regulation of gene expression. Numerous studies have 
measured the changing levels of plant hormones during seed de- 
velopment, but few correlations have been made between these 
changes and developmental events. More evidence is accumulat- 
ing, however, that links changes in the levels of one plant growth 
regulator, ABA, to the control embryo maturation and deposition of 
storage reserves. More recently, our work using developing wheat 
embryos, has focused on the role of ABA in controlling the late 
events in embryogenesis, but also on specific gene expression. 
This report will concentrate on the effect of ABA on the expression 
of storage proteins and the lectin wheat germ agglutinin during 
wheat embryogenesis. 


9534 The stepwise processing of a sulfur-rich seed protein 
from Brazil nut (Bertholletia excelsa). Altenbach, S.B. (Arco 
Plant Cell Research institute, Dublin, CA (USA)); Pearson, K.W.; 
Leung, F.W.; Sun, S.S.M. pp. 239 of Molecular biology of seed 
storage proteins and lectins. Shannon, L.M.; Chrispeels, M.J. 
(eds.) American Society of Plant Physiologists, Rockville, MD (US) 
(Jan 1986). (CONF-8601154—: 9. annual symposium in plant phys- 
iology: molecular biology of seed storage proteins and lectins, 
Riverside, CA (USA), 9-11 Jan 1986). 

The sulfur-rich protein from Brazil nut (Bertholletia excelsa) is 
synthesized in the developing seeds as a larger precursor polypep- 
tide which undergoes several cleavage steps before reaching the 
size of the mature polypeptide components. An 18 kD precursor 
observed among in vitro translation products is cleaved first to a 15 
kD polypeptide observed in vivo labeled seeds. This 15 kD 
polypeptide is then processed to a 12 kD polypeptide which accu- 
mulates in the developing embryos and then is cleaved slowly into 
the 9 kD and the 3kD components of the mature sulfur-rich protein. 
In this paper, we describe the results of in vitro and in vivo labeling 
studies using 9-month-old Brazil nuts. We have found that sulfur- 
rich protein is synthesized initially as a larger precursor which 
undergoes multi-step proteolytic processing before reaching its ma- 
ture form. These processing steps are discussed in the light of 
amino acid sequence data derived from the nucleotide sequence of 
cDNA clone encoding the sulfur-rich protein. 


9535 Post-translational modifications during the synthesis 
of concanavalin A. Carrington, M. (The Botany School, Cam- 
bridge (England)); Hanke, D. pp. 239 of Molecular biology of seed 
storage proteins and lectins. Shannon, L.M.; Chrispeels, M.J. 
(eds.) American Society of Plant Physiologists, Rockville, MD (US) 
(Jan 1986). (CONF-8601154—: 9. annual symposium in plant phys- 
iology: molecular biology of seed storage proteins and lectins, 
Riverside, CA (USA), 9-11 Jan 1986). 
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Lectins are proteins with multivalent carbohydrate binding sites, 
which confer the ability to agglutinate. This property enables easy 
purification of the proteins by affinity chromatography using the 
relevant immobilized carbohydrate. The seeds of legumes are par- 
ticularly rich in lectins which can comprise up to 10 to 15% of the 
total protein. These two features have allowed extensive character- 
ization of the lectins from the seeds of several legume species. 
The amino acid sequences indicate that the lectins from different 
legume species are related in a circular manner. The best charac- 
terized legume lectin is concanavalin A (con A) from the seeds of 
the jack bean (Canavalia ensiformis). It is a tetramer of four 
subunits, each an identical polypeptide of 237 amino acids, the se- 
quence of which is known. Con A contains no covalently attached 
carbohydrate, and in con A extracted from mature seeds, a propor- 
tion of the monomer is always cleaved into two fragments. This 
cleavage occurs between residues 118 and 119, and does not 
affect the properties of structure of the polypeptide. During investi- 
gations into the biosynthesis of con A, it was found that the circular 
homology between the amino acid sequences of legume lectins is 
due to post-translational modification and not to genomic rear- 
rangements as had been suggested. 


9536 The Golgi apparatus mediates the transport and 
post-transiational modification of protein body proteins. Her- 
man, E.M. (Plant Molecular Genetics Laboratory, Beltsville, MD 
(USA)); Shannon, L.M.; Chrispeels, M.J. pp. 239 of Molecular biol- 
ogy of seed storage proteins and lectins. Shannon, L.M.; 
Chrispeels, M.J. (eds.) American Society of Plant Physiologists, 
Rockville, MD (US) (Jan 1986). (CONF-8601154—: 9. annual sym- 
posium in plant physiology: molecular biology of seed storage 
proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 

Recent work in our laboratories has focused on the role of the 
Golgi complex in storage protein and lectin transport. We have em- 
ployed two different experimental strategies to investigate the role 
of the Golgi. In the first experimental design, we used high resolu- 
tion electron microscope immunocytochemistry to demonstrate the 
presence of protein body proteins in the Golgi apparatus and the 
associated transport vesicles. The second experimental strategy 
has used biochemical techniques to demonstrate that passage 
through the Golgi apparatus results in specific modifications in the 
oligosaccharide sidechains of the lectin phytohemagglutinin of 
Phaseolus vulgaris. The results of these studies are presented. 


9537 Processing and transport of seed storage proteins in 
Xenopus oocytes. Vitale, A.; Bollini, R. pp. 239 of Molecular biol- 
ogy of seed storage proteins and lectins. Shannon, L.M.; 
Chrispeels, M.J. (eds.) American Society of Plant Physiologists, 
Rockville, MD (US) (Jan 1986). (CONF-8601154—: 9. annual sym- 
posium in plant physiology: molecular biology of seed storage 
proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 

We are studying the intracellular transport of proteins in plant 
cells and the protein processing events which accompany this traf- 
fic. Storage proteins of legume seeds have proven to be a good 
tool to approach this study. These proteins, which include the 
abundant legume lectins, are synthesized by ER-bound polysomes 
and accumulate in the protein bodies, which originate from the 
fractionation of the vacuole during seed development. There is now 
considerable evidence that transport from the ER to the protein 
bodies is mediated by the Golgi complex. Storage proteins can un- 
dergo a series of co- and post-translational modifications which 
include the cleavage of the signal peptide, N-glycosylation, 
oligosaccharide chain processing, and proteolytic processing. It 
should be noticed that only the signal peptide cleavage is a pro- 
cessing event common to all storage proteins studied up to now, 
indicating that the other modifications are not general prerequisites 
for targeting of a protein to the protein bodies. 


9538 Expression of the bean seed storage protein phase- 
olin In Saccharomycescerevisiae. Cramer, J.H. (Agrigenetics 
Corporation, Madison, WI (USA)); Lea, K.; Drong, R.F.; Klassy, 
R.C.; Slightom, J.L.; Schaber, M.D.; Kramer, R. pp. 239 of Molecu- 
lar biology of seed storage proteins and lectins. Shannon, L.M.; 
Chrispeels, M.J. (eds.) American Society of Plant Physiologists, 





Rockville, MD (US) (Jan 1986). (CONF-8601154—: 9. annual sym- 
posium in plant physiology: molecular biology of seed storage 
proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 

The yeast of Saccharomyces cerevisiae has many advantages 
as a host for the expression and analysis of foreign proteins in 
vivo. In particular, the availability of well-characterized pathways for 
modification and transport of proteins offers the potential for post- 
translational processing of heterologous polypeptides. We have 
used yeast as an expression system for examining the biosynthe- 
sis and modification of phaseolin, the major seed storage protein 
from French bean (Phaseolus vulgaris cv Tendergreen). 


9539 Expression of subunits of beta-conglycinin in trans- 
genic tobacco and petunia plants. Beachy, R.N.; Chen, Z.L.; 
Bray, E.; Lawton, M.; Komeda, Y.; Nakamura, |.; Naito, S.; Ander- 
son, E.; Dube, P.; Rogers, S.G. pp. 239 of Molecular biology of 
seed storage proteins and lectins. Shannon, L.M.; Chrispeels, M.J. 
(eds.) American Society of Plant Physiologists, Rockville, MD (US) 
(Jan 1986). (CONF-8601154—: 9. annual symposium in plant phys- 
iology: molecular biology of seed storage proteins and lectins, 
Riverside, CA (USA), 9-11 Jan 1986). 

The developed techniques for introducing genes into foreign 
plants have been used to study the regulated expression of genes 
involved in photosyntheses and seed storage protein production. 
These techniques also provide a new approach for studying post- 
translational modification and stability of proteins, and to test, in 
vivo, the effects of making specific amino acid changes on the 
function of the modified protein. We have studied the regulated 
expression and accumulation of subunits of 6-conglycinin in devel- 
oping soybean embryos and in transgenic tobacco and petunia 
plants. The subunits of 6-conglycinin, a’ (76 kD), a(72 kD), and 
(53 kD) are each encoded by small multigenic families. Recently, 
we reported that upon introduction of a genomic clone encoding an 
a’-subunit into transgenic petunia plants, gene-specific mRNA ac- 
cumulated only in embryos, and not in leaves of transgenic plants. 
The a’-subunit and a 55-kD polypeptide assembled into multimeric 
proteins. These multimers have sedimentation properties similar to 
those of authentic 6-conglycinin. The preliminary findings reported. 


9540 Regulated expression of the bean beta-phaseolin 
gene in transformed tobacco cell. Gopalan, C.S. (New Mexico 
State Univ., Las Cruces (USA)); Reichert, N.A.; Hall, T.C.; Kemp, 
J.D. pp. 239 of Molecular biology of seed storage proteins and 
lectins. Shannon, L.M.; Chrispeels, M.J. (eds.) American Society of 
Plant Physiologists, Rockville, MD (US) (Jan 1986). (CONF- 
8601154—: 9. annual symposium in plant physiology: molecular 
biology of seed storage proteins and lectins, Riverside, CA (USA), 
9-11 Jan 1986). 

A 3.8 kilobase (kb) Bgi 11-Bam H1 fragment containing the en- 
tire 1700 base pairs (bp) of coding region for the bean 6-phaseolin 
seed protein together with 863 bp of 5’ and 1226 bp of 3’ flanking 
sequence, was inserted into the A66 Ti plasmid of Agrobacterium 
tumefaciens and used to transform tobacco plants. RNA and pro- 
tein corresponding to the phaseolin gene were found in seed at a 
1000-fold higher level than in other tissues. The mol wt of the 
phaseolin RNA transcript in tobacco seeds was identical to that in 
bean seeds. The phaseolin protein in tobacco seeds accumulated 
in the embryonic tissues, was glycosylated, and a minor fraction of 
the protein co-migrated with authentic 6-phaseolin, while a major 
fraction of the protein was in the form of discrete degradation prod- 
ucts. The phaseolin gene was inherited as a Mendelian-dominate 
trait in tobacco and was found to be stable over at least three gen- 
erations. 


9541 Tissue specific DNA methylation and expression of 
zein and glutelin genes in maize. Bianchi, M.W. (Istituto Biointesi 
Vegetali, Milano (Italy)); Viotti, A. pp. 239 of Molecular biology of 
seed storage proteins and lectins. Shannon, L.M.; Chrispeels, M.J. 
(eds.) American Society of Plant Physiologists, Rockville, MD (US) 
(Jan 1986). (CONF-8601154—: 9. annual symposium in plant phys- 
iology: molecular biology of seed storage proteins and lectins, 
Riverside, CA (USA), 9-11 Jan 1986). 

We have investigated by Southern and Northern blot analyses 
the expression and the methylation state in various tissues of gene 
coding for the two major storage protein fractions of the maize 
seed. Two nonhomologous zein sequences, of a high and a low 


14 SOLAR ENERGY 
1405 Solar Energy Conversion 


size class polypeptide, and a cDNA clone coding for a glutelin-2 
like polypeptide have been used in this study. The DNA of different 
tissues digested with methylation sensitive restriction enzymes was 
probed with zein and glutelin sequences. The Southern patterns 
show an extensive undermethylation state for seed endosperm 
DNA compared to DNA from other tissues: this correlates with the 
expression of the genes in endosperm tissue. Detailed analysis on 
a zein gene cluster containing two genes coding for low size class 
polypeptides (SF2 sequences) indicates that demethylation occurs 
both in the coding part and in the closely neighboring regions of 
the genes. Furthermore, the zein genes coding for the high size 
class polypeptides (SF4 sequences) show the same active methy- 
lation pattern also in the presence of the opaque-2 mutation, which 
specifically reduces the transcript level of the SF4 sequences. The 
SF4 sequences show, however, a constitutive partially undermethy- 
lated state also in tissues other than the endosperm. 


9542 Mutant allele effects on bean seed protein expres- 
sion. Bliss, F.A. (niv. of Wisconsin, Madison (USA)); Osborn, T.C.; 
Gepts, P.L. pp. 239 of Molecular biology of seed storage proteins 
and lectins. Shannon, L.M.; Chrispeels, M.J. (eds.) American Soci- 
ety of Plant Physiologists, Rockville, MD (US) (Jan 1986). 
(CONF-8601154—: 9. annual symposium in plant physiology: 
molecular biology of seed storage proteins and lectins, Riverside, 
CA (USA), 9-11 Jan 1986). 

Effective use of conventional breeding and genetic manipulation 
at the molecular level to increase percentage seed protein and 
alleviate nutritional deficiencies of edible legumes requires knowl 
edge of the genetic control of the expression of constituent protein 
fractions. Naturally-occurring mutant alleles that alter substantially 
the quantitative expression of phaseolin, usually the predominant 
seed protein of common bean, have been identified and studied. 
The absence of detectable levels of phaseolin was found to be a 
recessive trait inherited as a single mendelian unit (pha). Despite 
the absence of phaseolin, pha/pha seeds showed only a small re- 
duction in percentage total protein, but significantly less available 
methionine compared to seeds with phaseolin. Phaseolin quantity 
was negatively correlated with quantity of lectin. Substantial in- 
creases in phaseolin were apparent in lectiniess seeds (lec/lec). 
The Lec multiple alleles that express different electrophoretic band- 
ing patterns were associated also with different levels of lectin and 
therefore phaseolin as well. The expression of a novel protein, 
arcelin, found originally in a wild mexican bean accession, was 
controlled by a single dominant allele. Without exception, seeds 
containing arcelin also had lower percentage phaseolin than seeds 
without arcelin. 


9543 Lectin genes in normal and mutant Phaseolusvulgaris 
cultivars. Bollini, R. (Vegetali, Milano (Italy)); Vitale, A. pp. 239 of 
Molecular biology of seed storage proteins and lectins. Shannon, 
L.M.; Chrispeels, M.J. (eds.) American Society of Plant Physiolo- 
gists, Rockville, MD (US) (Jan 1986). (CONF-8601154—: 9. annual 
symposium in plant physiology: molecular biology of seed storage 
proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 

The second most abundant protein contained in mature bean 
(Phaseolus vulgaris) seeds is the lectin phytohemagglutinin (PHA). 
The seeds also contain a lectin-like protein (LLP) which is highly 
homologous to PHA. Furthermore, about 10% of the bean cultivars 
are known to lack PHA. In this study, we have investigated the 
DNA polymorphism of bean cultivars representing most of the elec- 
trophoretic variants of PHA and of mutant cultivars lacking PHA, 
using cDNA clones specific for E-PHA (pSC1), L-PHA (pSC2), and 
LLP (pPVL 134) as probes. DNA isolated from PHA-containing 
cultivars has a high degree of polymorphism in the restriction pat- 
terns, although no polymorphism was detected when the DNA was 
restricted with Hind Ill and pSC1 used as a probe. Three different 
restriction patterns were detected in cultivars with PHA of the V 
type. DNA isolated from PHA-deficient cultivars contains sequences 
that hybridize to cDNA probes for PHA. Hybridization was at levels 
comparable to that of normal cultivars, ruling out major deletions. 
No polymorphism was detected in these cultivars for all the three 
probes, suggesting they originated from a common ancestor. 
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9544 Lectins from bulbs of snowdrop (Galanthusnivalis) 
and daffodil (Narcissuspseudonarcissus). Broekaert, W.F. (Uni- 
versiteit Leuven (Belgium)); Peumans, W.J. pp. 239 of Molecular 
biology of seed storage proteins and lectins. Shannon, L.M.; 
Chrispeels, M.J. (eds.) American Society of Plant Physiologists, 
Rockville, MD (US) (Jan 1986). (CONF-8601154—: 9. annual sym- 
posium in plant physiology: molecular biology of seed storage 
proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 

To find out whether lectins occur among species of the classis 
Liliatae (monocotyledons), and if so whether they are related to or 
comparable with those isolated from dicot species, we looked for 
the presence of hemagglutinins in a number of Liliaceae and 
Amaryllidaceae species. Here, we describe the isolation and partial 
characterization of lectins from bulbs of snowdrop and daffodil, two 
typical representatives of the plant family Amaryllidaceae. It was 
observed that extracts from both snowdrop and daffodil bulbs ex- 
hibit relatively high agglutination titers, at least when assayed with 
rabbit erythrocytes. Since preliminary experiments with crude 
extracts indicated that both agglutinins could be inhibited by meli- 
biose and mannose, they were purified on immobilized mannose. 
The molecular structure of the purified lectins was determined. 


9545 Expression of normal and modified zein genes in 
heterologous systems. Coraggio, |. (Istituto Biosintesi Vegetali, 
Milano (Italy)); Compagno, C.; Cesareni, G.; Sala, E.; Viotti, A. pp. 
239 of Molecular biology of seed storage proteins and lectins. 
Shannon, L.M.; Chrispeels, M.J. (eds.) American Society of Plant 
Physiologists, Rockville, MD (US) (Jan 1986). (CONF-8601154—: 9. 
annual symposium in plant physiology: molecular biology of seed 
storage proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 

Normal and modified zein sequences have been inserted in 
yeast expression vectors containing a galactose-inducible Up- 
stream Activation Site (UASg). Results on transcription and 
translation of zein sequences indicate that expression occurs both 
under yeast or zein promoters, provided that the enhancer se- 
quence (UASg) is induced. Quantitative analysis done on total 
protein extracts from the various recombinant plasmids grown in 
galactose medium shows that in the stationary phase of yeast, 
growth zein reaches about 5% of the total protein, while in expo- 
nential phase represents only the 0.2%. Both for normal and 
modified zein genes, two main polypeptides were detected by 
SDS-PAGE. Their mo! wt suggest that these polypeptides repre- 
sent, respectively, the precursor and mature form of the zein 
protein. DNA of similar constructions that make use of SV40 en- 
hancer and are suitable for expression in Xenopus oocytes has 
been microinjected into oocyte nuclei. Preliminary results indicate 
that oocyt-synthesized zein protein is almost completely degraded. 


9546 New aspects of storage protein accumulation in pea 
seeds. Craig, S. (CSIRO Division of Plant Industry, Canberra (Aus- 
tralia)). pp. 239 of Molecular biology of seed storage proteins and 
lectins. Shannon, L.M.; Chrispeels, M.J. (eds.) American Society of 
Plant Physiologists, Rockville, MD (US) (Jan 1986). (CONF- 
8601154—: 9. annual symposium in plant physiology: molecular 
biology of seed storage proteins and lectins, Riverside, CA (USA), 
9-11 Jan 1986). 

Grain legumes are important not only because they rank fifth in 
world-wide production behind wheat, maize, rice and barley, but 
also because they have higher protein contents (20-40%) than 
most other seed types. The goal of our work is to obtain a more 
complete understanding of the cell biology of legume seed protein 
accumulation. To this end, we have used immunogold labeling 
techniques to study the localization of storage proteins in develop- 
ing seeds of Pisum sativum. This presentation focuses on two 
novel observations related to the intracellular transport and storage 
of these seed proteins. Since continuities between the electron- 
dense cisternae and vacuoles may be disrupted by directional 
changes in the streaming cytoplasm during fixation, | re-examined 
the relationship between these two organelles in seeds in which 
cytoplasmic streaming was inhibited by chilling on ice. In a sepa- 
rate study, the distribution of both globulin (legumin and vicilin) and 
albumin (PA') storage proteins in axis tissue of developing seeds 
was investigated. Using double labeling with 10 and 20 nm col- 
loidal gold, compartmentation of a sulfur-rich albumin (PA') and a 
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globulin (vicilin) was demonstrated within individual vacuolar pro- 
tein deposits in cells at the base of the epicotyl. 


9547 Expression of PHA-L in heterogeneous systems. 
Hoffman, L. (Agrigenetics Corporation, Madison, WI (USA)); Don- 
aldson, D. pp. 239 of Molecular biology of seed storage proteins 
and lectins. Shannon, L.M.; Chrispeels, M.J. (eds.) American Soci- 
ety of Plant Physiologists, Rockville, MD (US) (Jan 1986). 
(CONF-8601154—: 9. annual symposium in plant physiology: 
molecular biology of seed storage proteins and lectins, Riverside, 
CA (USA), 9-11 Jan 1986). 

The sequences of Phaseolus vulgaris phytohemagglutinin (PHA) 
genes indicate that a small number of amino acid deletions or sub- 
stitutions may account for the differences in biological activities of 
the mitogeneic (PHA-L) and hemagglutinating (PHA-E) subunits. 
Because of similarities in the physicochemical properties of the 
subunit types, it is difficult to isolate pure mitogenic (L4) tetramers. 
We have used an E. coli expression vector, pLlec9, to direct 
bacterial expression of unglycosylated PHA-L, which may be con- 
veniently purified by virtue of its affinity for procine thyroglobulin. E. 
coli-synthesized PHA-L (Eco PHA-L) is processed to an M,; resem- 
bling that of chemically deglycosylated mature PHA-L from bean 
seed. We are also investigating the effect of polyadenylation on the 
translation of plant mRNAs in Xenopus oocytes. Recent data sug- 
gest that polyadenylation is necessary for detectable translation of 
synthetic RNAs in oocytes. To test this hypothesis with PHA-L 
RNA, expression vector pSPlec5A was constructed which is capa- 
bie of being transcribed in vitro into PHA-L messengers with or 
without poly(A) tails. Surprisingly, PHA-L RNA lacking an Ago tail is 
translated in oocytes as efficiently as its polyadenylated version. 
The 3’ nontranslated sequence of PHA-L RNA contains a region 
with 17 out of 22 A residues which includes three polyadenylation 
signals. This pseudo-poly(A) may be functional in oocytes, allowing 
translation of lectin RNAs without additional Ago tails. 


9548 Why do the N-linked oligosaccharides of many plant 
cycoproteins remain in the high-mannose form?. Johnson, K.D. 
(Univ. of California, San Diego (USA)); Faye, L.; Chrispeels, M.J. 
pp. 239 of Molecular biology of seed storage proteins and lectins. 
Shannon, L.M.; Chrispeels, M.J. (eds.) American Society of Plant 
Physiologists, Rockville, MD (US) (Jan 1986). (CONF-8601154-: 9. 
annual symposium in plant physiology: molecular biology of seed 
storage proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 

Glycoproteins present in the soluble and organelle fractions of 
developing bean (Phaseolus vulgaris) cotyledons were analyzed by 
SDS-PAGE, affinoblotting, fractionation on immobilized Con- 
canavalin A (Con A), and digestion of the oligosaccharide 
sidechains with specific glycosidases before and after protein de- 
naturation. These studies led to the following observations. 1. Bean 
cotyledons contain a large variety of glycoproteins that bind to Con 
A. Binding to Con A can be eliminated by prior digestion of 
denatured proteins with a-mannosidase or endoglycosidase H, in- 
dicating that binding to Con A is mediated by high-mannose 
oligosaccharide sidechains. 2. Bean cotyledons contain a large va- 
riety of fucosylated glycoproteins which bind to Con A. Because 
fucose-containing oligosaccharide sidechains do not bind to Con A, 
such proteins must have both high-mannose and modified 
oligosaccharides. 3. For all the glycoproteins examined except one, 
the high-mannose oligosaccharides on the undenatured proteins 
are accessible to Con A and a-mannosidase. 4. Treatment of the 
native proteins with Jack-bean a-mannosidase removes only 1 to 2 
mannose residues from the high-mannose oligosaccharides, al- 
though these oligosaccharide chains can be completely degraded 
after the proteins have been either denatured by SDS or degraded 
by pronase. 


9549 Structure of wheat gamma gliadin genes. Rafalski, 
J.A. (E. |. du Pont de Nemours and Company, Wilmington, DE 
(USA)). pp. 239 of Molecular biology of seed storage proteins and 
lectins. Shannon, L.M.; Chrispeels, M.J. (eds.) American Society of 
Plant Physiologists, Rockville, MD (US) (Jan 1986). (CONF- 
8601154—: 9. annual symposium in plant physiology: molecular 
biology of seed storage proteins and lectins, Riverside, CA (USA), 
9-11 Jan 1986). 





We have cloned and sequenced two linked members of the 
wheat (Triticum aestivum) gliadin multigene family. One gene en- 
codes a gammaz-gliadin protein which is 292 amino acids long. S1 
mapping indicates that this gene is transcriptionally active. The 
second gene which is only marginally active by S1 mapping, is 
closely related to the first one. It is, however, probably incapable of 
encoding a full-length gamma gliadin due to the presence of two 
premature inframe termination codons. Neither gene contains in- 
trons. DNA-derived protein sequences of the two genes show the 
presence of characteristic repeats which have the consensus se- 
quence PQQPQOPFPQ. A comparison of the promoter regions of 
these gamma-gliadin genes with those of the alpha gliadin genes 
shows the presence of a highly conserved region that could be in- 
volved in tissue specific and developmental regulation. 


9550 4-0-methyl-d-glucoronic acid-specific lectin from 
soybeans: Molecular and binding properties. Rutherford, W.M. 
(Department of Agriculture, Peoria, IL (USA)); Slodki, M.E. pp. 239 
of Molecular biology of seed storage proteins and lectins. Shannon, 
L.M.; Chrispeels, M.J. (eds.) American Society of Plant Physiolo- 
gists, Rockville, MD (US) (Jan 1986). (CONF-8601154—: 9. annual 
symposium in plant physiology: molecular biology of seed storage 
proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 

Strains of a major subspecies of Rhizobium japonicum form an 
extracellular 4-O-methyl-D-glucurono-L-rhamnan (MGR). Because 
soybean hemagglutinin has D-galacto-binding specificity, a 
glucuronic-specific lectin was sought as evidence that might lend 
credence to the notion that rhizobial exopolysaccharide interactions 
with legume lectins are a recognition mechanism leading to nodula- 
tion. The new lectin is present in all soybean varieties examined. A 
glycoprotein of approximately 175,000 mo! wt, it is a tetramer of 
two types of similar subunits. The lectin is low in sulfur-containing 
amino acids. Neither sulfhydryl nor amino groups appear to partici- 
pate in binding. Laser nephelometric studies of binding between 
the lectin and partially degraded MGR suggest cooperative interac- 
tions. A Hill plot indicates two allosteric binding sites. D-Glucuronic 
acid, a competitive inhibitor of the interaction with MGR, is the 
least effective hapten. Nonpolar aglycones and C-4 substituents 
give derivatives that are more effective inhibitors. Methyl 4-O- 
methyl-a, §-D-glucopyranosiduronic acid is the most effective. 
Indol-3yl-acetic acid increases the binding capacity for MGR, but 
not the binding constant. 


9551 Proteins of tubers of Hydrillaverticillata (L.F.) 
(Royle). Ryan, F.J. (Univ. of California, Davis (USA)). pp. 239 of 
Molecular biology of seed storage proteins and lectins. Shannon, 
L.M.; Chrispeels, M.J. (eds.) American Society of Plant Physiolo- 
gists, Rockville, MD (US) (Jan 1986). (CONF-8601154—: 9. annual 
symposium in plant physiology: molecular biology of seed storage 
proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 

The protein complement of tubers of the dioecious biotype of 
Hydrillaverticillata (L.f.) (Royle) is being characterized. The sol- 
uble proteins have been studied. A high concentration of bisulfite in 
the grinding buffer is necessary to inhibit polyphenol oxidase during 
disruption of the tissue. Leupeptin is also necessary to inhibit 
sulfhydryl proteases. Judged by the protein pattern after polyacry- 
lamide gel electrophoresis under nondenaturing conditions, there is 
a major protein which comprises approximately 30% of the soluble 
fraction. This protein can be precipitated between 30 and 65% of 
saturation with ammonium sulfate. It has an apparent mol wt of 
58,000 D by gel permeation chromatography or by polyacrylamide 
gel electrophoresis in the presence of sodium dodecyl sulfate, im- 
plying that it is a monomer. It does not bind to concanavalin A in 
the presence of Mn** and Ca**, suggesting that it may not be a 
glycoprotein. The protein binds irreversibly to diethylamino-ethyl 
cellulose and cannot be eluted even at pH4.5. It does not bind to 
carboxymethyl cellulose at pH 7.0. This protein may be useful as a 
marker both for tuberization and for germination. 


9552 Seed protein composition in the date paim 
(Phoenizdactylifera L.): Comparative study of endosperm and 
embryo proteins. Sekhar, K.N.C. (Univ. of California, Riverside 
(USA)); DeMason, D.A. pp. 239 of Molecular biology of seed stor- 
age proteins and lectins. Shannon, L.M.; Chrispeels, M.J. (eds.) 
American Society of Plant Physiologists, Rockville, MD (US) (Jan 
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1986). (CONF-8601154—: 9. annual symposium in plant physiol- 
ogy: molecular bi of seed storage proteins and lectins, 
Riverside, CA (USA), 9-11 Jan 1986). 

Date paim (Phoenix dactylifer L.) seeds contain a small embryo 
and abundant thick-walled endosperm. Both the single cotyledon 
and the endosperm store proteins in the form of protein bodies. In 
this study, we compare the proteins extracted from both tissues. 
The embryo contained significantly greater amounts of protein per 
gram fresh weight than the endosperm. In both the tissues, pro- 
teins extracted with various solvents were different quantitatively, 
but not so qualitatively, suggesting that the date seed proteins can- 
not be classified into albumins, globulins, prolamines, and 
glutenins. Qualitative protein comparisons were made using 
standard SDS-PAGE, tube-gel isoelectricfocusing (IEF), and two- 
dimensional electrophoresis. In SDS gels, proteins of both tissues 
were fractionated into four major and several minor bands. Three 
of the four common major bands possessed mol wt ranging from 
41,000 D to 61,000 D. However, the fourth band in the endosperm 
protein profile had an apparent mol wt of 14,000 D, whereas that 
of the embryo had a mol wt of about 19,000 D. In addition, appar- 
ent differences in the number of minor bands were also observed. 


9553 The oligosaccharide sidechains of phaseolin. Sturm, 
A. (Univ. of California, San Diego (USA)); Chrispeels, M.J. pp. 239 
of Molecular biology of seed storage proteins and lectins. Shannon, 
L.M.; Chrispeels, M.J. (eds.) American Society of Plant Physiolo- 
gists, Rockville, MD (US) (Jan 1986). (CONF-8601154—: 9. annual 
symposium in plant physiology: molecular biology of seed storage 
proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 

In the common bean (Phaseolus vulgaris L.), 50% of the total 
protein present in the mature seed is the vicilin-type storage pro- 
teinphaseolin. Phaseolin is synthesized during seed maturation on 
membrane-bound ribosomes of the ER. After its co-transiational 
glycosylation, the protein is transported through the Golgi to the 
protein bodies where phaseolin consists of four nonidentical 
polypeptide size classes (A, B, C, and D) with mol wt between 
45,000 and 52,000 D. Each size class consists of two to four 
polypeptides. The size classes A and C bear two oligosaccharides 
per polypeptide, and the size classes B and D only one oligosac- 
charide per polypeptide. The amino acid sequences, derived from 
different cDNA sequences, show two possible glycosylation sites 
per polypeptide: Asn*°* and Asn*’. Asn*? is located in a hy- 
drophilic protein domain, and Asn*' in a hydrophobic protein 
domain. We show now that mature phaseolin has three different 
oligosaccharides: | Mang(GicNAc)2, Man7(GicNAc)o and one 
Mang(GIcNAc)2. The phaseolin size classes A and C bear one 
Man7(GicNAc)z and one Mang(GicNAc)o per polypeptide and the 
size classes B and D one small oligosaccharide per polypeptide. 


9554 Binding of bean protein inhibitor with ylase. 
Whitaker, J.R. (Univ. of California, Davis (USA)); Lajolo, F. pp. 239 
of Molecular biology of seed storage proteins and lectins. Shannon, 
L.M.; Chrispeels, M.J. (eds.) American Society of Plant Physiolo- 
gists, Rockville, MD (US) (Jan 1986). (CONF-8601154—: 9. annual 
symposium in plant physiology: molecular biology of seed storage 
proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 

The present report is on the inhibitor of the black bean. It has a 
mol! wt of approximately 50,000, about 10% carbohydrate, and is 
composed of three (or four?) nonidentical subunits held together 
by hydrophobic bonding. It forms a slow, tight-binding 1:1 complex 
with porcine pancreatic a -amylase with retention of approximately 
4% of the original activity. Maximum rate of complex formation is at 
pH 5.4. In the present work, it is shown that, while Ci- is an abso- 
lute requirement for a-amylase activity, CIl- is not required for 
enzyme-inhibitor complex formation at pH 5.4, while it is required 
at pH 6.9. The Ca**-free a-amylase, fully active, complexes with 
the inhibitor at both pH 5.4 and 6.9. The two sulfhydryl groups of 
e-amylase are not essential for enzyme activity or for complex for- 
mation with the inhibitor. The single sulfhydryl group of the inhibitor 
is buried and not involved in complex formation. The effect of 
[NazSO,] and [isopropanol] on the rate of complex formation and 
effect of temperature on kD of the complex indicates hydrophobic 
bonds are important complex formation. 


9555 Labelied lectins as cytochemical probes of the devel- 
oping wheat grain. Baldo, B.A. (Commonwealth Scientific and 
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Industrial Research Organization, North Ryde (Australia); Lee, 
J.W. pp. 239 of Molecular biology of seed storage proteins and 
lectins. Shannon, L.M.; Chrispeels, M.J. (eds.) American Society of 
Plant Physiologists, Rockville, MD (US) (Jan 1986). (CONF- 
8601154—: 9. annual symposium in plant physiology: molecular 
biology of seed storage proteins and lectins, Riverside, CA (USA), 
9-11 Jan 1986). 

Lectins from wheat-germ (N-acetyl-D-glucosamine-specific) and 
from Griffonia simplicifolia, Arachis hypogaea and Glycine max (D- 
galactose-specific) labeled with fluorescein isothicyanate (FITC) 
react with nucellar epidermal cell walls in thin sections of plastic 
embedded developing wheat grain. Reactivity of these cell walls 
with periodic acid-Shiff reagent, the absence of staining with 
protein stains and the failure of a number of proteases and the en- 
doglycosidases D and H to prevent binding suggested that the 
lectin-reactive wall components are neither proteins nor N- 
glycosidically-linked glycoproteins. Morphological differences in the 
lectin staining patterns and treatment of the sections with the en- 
zymes chitinase and alpha-galactosidase, prior to reaction with the 
lectins, indicated that two separate polysaccharides were probably 
involved in the binding. The reactivity of nucellar epidermal cell 
walls with wheat-germ lectin was removed following treatment of 
the section with chitinase, but this treatment had no effect on the 
binding of D-galactose-specific lectins. Conversely, treatment with 
alpha galactosidase did not affect the binding of wheat-germ lectin 
but the capacity to bind with the galactose-specific lectins was re- 
moved. 


9556 Golg-mediated secretion of phytohemagglutinin by 
monkey COS-1 cells. Voelker, T. (Univ. of California, San Diego 
(USA)); Florkiewicz, R.Z.; Chrispeels, M.J. pp. 239 of Molecular bi- 
ology of seed storage proteins and lectins. Shannon, L.M.; 
Chrispeels, M.J. (eds.) American Society of Piant Physiologists, 
Rockville, MD (US) (Jan 1986). (CONF-8601154—: 9. annual sym- 
posium in plant physiology: molecular biology of seed storage 
proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 

We are interested in the molecular features of seed proteins 
which ensure that they accumulate in protein bodies during seed 
development. Heterologous systems provide a unique opportunity 
to study sorting mechanisms, and we have studied the biosynthe- 
sis of the seed lectin phytohemagglutinin (PHA) by transfected 
monkey (COS) cells. The entire coding region of a gene (dlec2, 
which encodes the polypeptide of PHA-L) obtained from genomic 
library of Phaseolus vulgaris cv Greensleeves, was introduced into 
an expression vector containing an SV40 promoter and polyadeny- 
lation signals. Monkey cells (cv-1/COS) were transfected with this 
plasmid; the synthesis, glycosylation, and transport of PHA-L were 
studied and compared with the same events in the bean cotyle- 
dons. 


9557 Evolution, structure and expression of the wheat 
gliadin genes. Okita, T.W. (Washington State Univ., Pullman 
(USA)); Reeves, C. pp. 239 of Molecular biology of seed storage 
proteins and lectins. Shannon, L.M.; Chrispeels, M.J. (eds.) Ameri- 
can Society of Plant Physiologists, Rockville, MD (US) (Jan 1986). 
(CONF-8601154—: 9. annual symposium in plant physiology: 
molecular biology of seed storage proteins and lectins, Riverside, 
CA (USA), 9-11 Jan 1986). 

The gliadins, the proilamines of wheat, are encoded by at least 
three highly regulated gene subfamilies. Previous studies from our 
laboratory indicated that the two more abundant subfamilies, those 
encoding for the a-6 - and +-gliadins, could be further classified 
into 5 and 3 homology groups, respectively. The levels of these dif- 
ferent gliadin mRNA transcripts during endosperm development 
were estimated by dot blot hybridization. Gliadin poly(A+)-RNA was 
first detected 3 DAF (days after flowering) and the relative level in- 
creased by 100-fold by 10 DAF. Near maximum levels were found 
between 10 and 24 DAF and then the levels declined. Under strin- 
gent hybridization conditions, the same patterns of accumulation 
were evident when cDNA probes representative of the different 
homology classes of the a-/6 - and +-gliadin subfamily were em- 
ployed. Hence, gliadin mRNAs accumulate coordinately during 
endosperm development. 
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9558 Photothermal deflection method for monitoring 
photoelectronic and nonradiative energy conversion in semi- 
conductor photoelectrochemical cells. Wagner, R.E. (Univ. of 
Toronto (Canada)); Mandelis, A. pp. 1147 of Review of progress in 
quantitative nondestructive evaluation. Volume 8B. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760-: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

The application of photothermal deflection spectroscopy to en- 
ergy conversion monitoring in photoelectrochemical cells with 
cadmium sulfide working electrodes is investigated. Heat genera- 
tion conditions within the working electrode under of illumination 
and DC bias are modeled for the situation where a probe laser 
beam is used to detect the degree of electrode heating. A method 
for determining the photoelectrochemical cel! photocurrent quantum 
efficiency from photothermal deflection spectroscopy signal versus 
DC bias voltage has also been developed. 


9559 Detecting cracks in semiconductor solar cells from 
eddy-current measurements. Treece, J.C. (Sabbagh Associates, 
Inc., Bloomington, IN (USA)); Shames, B.F. pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

We present experimental results obtained from eddy-current 
measurements that were used to infer locations of cracks in solar 
cells. EMF measurements were made using primarily hand-wound 
sensors excited by various current sources. The eddy-current mea- 
surements indicated conducting traces on the cells and cracks in 
the material that could be visually verified. Our measurements 
were made under computer control, using phase-sensitive tech- 
niques to measure the amplitude and phase of the induced sensor 
signal. In some cases, digital enhancement of the images im- 
proved the detectability of the cracks. 


9560 Detection and characterization of oxygen incopper- 
indium-diselenide. Kazmerski, L.L. (Solar Energy Research Inst., 
Golden, CO (USA)); Asher, S.E.; Nelson, A.J.; Swartzlander, A.B. 
pp. 4 of Eighth E.C. photovoltaic solar energy conference. Solomon, 
|.; Equer, B.; Helm, P. (eds.) Kluwer Academic Publishers, Dor- 
drecht (Netherlands) (1988). DOE Contract AC02-83CH10093. 
(CONF-880513—: 8. European Communities photovoltaic solar en- 
ergy conference, Florence (Italy), 9-13 May 1988). 

Oxygen in copper-indium-diselenide is evaluated. Standards 
forquantitative analysis are established, using ion-implanted 
singlecrystals. The limits of detectability of AES and SIMS are re- 
ported.Scanning tunneling microscopy is used to directly image the 
oxygen inpolycrystalline CulnSe,, showing the preferential localiza- 
tion ofthe oxygen at grain boundaries after low-temperature heat 
treatments.The bonding is shown to be primarily In-O. 3 figs., 7 
refs. 


9561 Cyclic performance of a sodium heat pipe, solar re- 
former. Paripatyadar, S.A. (Univ. of Houston, TX (USA)); 
Richardson, J.T. Solar Energy (USA), 41(5): 475-485 (1988). 

A 25-kW sodium heat pipe reforming reactor has been 
constructed and tested as a possible device for solar integrated re- 
ceivers in thermochemical processes. The prototype reactor was a 
2.3-m heat pipe, 5.1 cm in diameter, with a condensing section 
1.83 m long inserted concentrically into a 15.2-cm reactor. The 
catalyst in the annular space was a commercial methane steam re- 
forming product. Power up to 6 kW was applied by infrared lamps 
controlled by a computer to simulate solar radiation. Steady-state 
experiments with the heat pipe from 600 to 900°C demonstrated 
the ability of this design to satisfy critical needs in solar applica- 
tions - (1) separation of the heat absorbing and delivery surfaces in 
the receiver and reactor, (2) isothermal operation of all surfaces, 
(3) flux transformation from the receiver to the reactor, and (4) ad- 
justing flux density profiles in the reactor to match reaction needs. 
A series of 39 cyclic runs simulated daily solar insolation profiles. 
No deactivation of the catalyst or deterioration of heat pipe perfor- 
mance was encountered, demonstrating that the device is suitable 
for solar applications. These experiments also yielded suggestions 





of ways to control cycle parameters, such as feed rates, etc., to op- 
timize efficiency. A mathematical model of the process, calibrated 
with measured heat transfer and reaction data, gave excellent 
agreement with experimental results. the model was used to exam- 
ine other configurations more ideally suited for solar receivers. A 
novel design for a 1-MW central receiver/reactor is discussed. 


1406 Photovoltaic Power Systems 


9562 (EUR-11634) Portable electronic load for field mea- 
surements of photovoltaic systems. Zaaiman, W.J. (Commission 
of the European Communities, Ispra (Italy). Joint Research Cen- 
tre); Ossenbrink, H.; Blaesser, G. Commission of the European 
Communities, Luxembourg (Luxembourg). Directorate General 
Telecommunications, Information Industries and Innovation; Com- 
mission of the European Communities, Ispra (Italy). Joint Research 
Centre. c 1988. 14p. Sponsored by Commission of the European 
Communities. Available from NTIS (US Sales Only), PC A03/MF 
A01; Office for Official Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg. 

A portable instrument consisting of an electronic load and a data 
acquisition system for measuring I-V curves of photovoltaic power 
plants with short circuit currents up to 80 A or open circuit voltages 
up to 500 V. 2 refs., 5 figs., 4 tabs. 


9563 (JSES—8801, pp. 121-124) State of the art on devel- 
opment of smali-scale grid interactive PV generators for 
residential application. Takeda, Yukihiro (Central Research Inst. 
of Electric Power Industry, Tokyo (Japan)); Takigawa, Kiyoshi; Ko- 
bayashi, Hirotake. Japan Solar Energy Society, Tokyo (Japan). 1 
Dec 1988. (In Japanese). (CONF-881293—Absts.: JSES and JWEA 
joint conference, Kumamoto (Japan), 1-2 Dec 1988). In Abstracts of 
1988 JSES-JWEA joint conference. Order Number DE89900544. 
Available from NTIS (US Sales Only), PC A14/MF A01. 

Under contract awarded by the ENDO, a test facility comprising 
100 2-kW small-scale photovoltaic power generation systems was 
fabricated at Rokko island, Kobe. The effect of the systems on the 
electrical quality, safety, etc. of distribution lines was investigated, 
and the solution for the related problems is being studied. In the 
facility of this type, majority of the functions required for power 
generation are performed by the inverter. Various kinds of tech- 
nologies applied to the inverter to fulfill the specifications for DC 
and AC interfaces are introduced. Out of the 100 inverters, main 
features of 80 inverters of 6 types developed in 1987 are intro- 
duced in a table. The conversion efficiency satisfied 90% of the 
rating, and the power factor exceeded 95% throughout the entire 
operating range. Problems left for future improvement in relation to 
the inverter are prevention of excess voltage rising at the con- 
sumer site, development of small scale and light weight inverters, 
etc. 2 refs., 1 fig., 3 tabs. 


9564 (JSES—8801, pp. 125-128) Influence and countermee- 
sures of small-scale dispersed PV system on power quality of 
distribution line. Kobayashi, Hirotake (Central Research Inst. of 
Electric Power Industry, Tokyo (Japan)); Takigawa, Kiyoshi; Takeda, 
Yukihiro. Japan Solar Energy Society, Tokyo (Japan). 1 Dec 1988. 
(In Japanese). (CONF-881293—Absts.: JSES and JWEA joint con- 
ference, Kumamoto (Japan), 1-2 Dec 1988). In Abstracts of 1988 
JSES-JWEA joint conference. Order Number DE89900544. Avail- 
able from NTIS (US Sales Only), PC A14/MF A01. 

The effect of many and unspecified photovoltaic power genera- 
tion systems on the quality of the power quality of distribution lines 
was elucidated using the Rokko Island 200-k W test facility under 
contract awarded by the NEDO to study the problems and solution 
for them. The results of the experiment and simulated calculation 
are reported, and the appropriateness of the specified conditions 
and problems to be solved were clarified. No significant fluctuation 
was observed in the voltage distortion rate on both high and low 
voltage distributions lines, and the specified conditions for the har- 
monic characteristics of the small scale PV system were confirmed 
to be appropriate. However, it was found that the voltage at con- 
sumer’s end may exceed the limit of the supply voltage specified 
by the Electricity Utility Law of Japan, 107 V, by the line 
impedance of the low voltage distribution line, depending on the 
conditions of the amounts of load, power generation, etc. on low 
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voltage distribution lines. As the result, it became clear that further 
proper systems must be studied and added for the control of ex- 
cessive voltage rise. 2 refs., 6 figs., 1 tab. 


9565 (JSES—-8801, pp. 129-132) Experiments on influence 
ot small-scale grid interactive PV generators to utility grid pro- 
tection. Takigawa, Kiyoshi (Central Research Inst. of Electric 
Power Industry, Tokyo (Japan)); Kobayashi, Hirotake; Takeda, Yuk- 
ihiro. Japan Solar Energy Society, Tokyo (Japan). 1 Dec 1988. (in 
Japanese). (CONF-881293—Absts.: JSES and JWEA joint confer- 
ence, Kumamoto (Japan), 1-2 Dec 1988). In Abstracts of 1988 
JSES-JWEA joint conference. Order Number DE89900544. Avail- 
able from NTIS (US Sales Only), PC A14/MF A01. 

The effect of a number of small scale photovoltaic power genera- 
tion systems on the protection system for distribution lines is 
studied, and description is made on the structure of the test facility 
to solve the problem, demonstration test schedule, result of the 
test, and the problems left for future study. The test facility consists 
of the initial power receiving system, simulated power distribution 
system, and 100 2kW small PV generating systems in addition to 
an accident producing device and a momentary low voltage gener- 
ating device. If the feeder circuit breaker is opened when reverse 
power is flowing from the 100 sub-stations with no load on the dis- 
tribution line, the transient voltage in the high voltage distribution 
line rises to the maximum of 130%. As regards the momentary 
power failure in the distribution line voltage, the current control type 
inverter has no problem, but the voltage control type inverter occa- 
sionally produces eddy current of less than half a cycle. No island 
phenomenon was observed in the test performed with 50 current 
control type inverters of 3 models, proving the high safety of the 
type of inverters. 1 fig., 2 tabs. 


9566 The rapid charging of lead-acid batteries tor PV sys- 
tems. Longrigg, P. (Solar Energy Research Institute, Golden, CO 
(USA)). pp. 4 of Eighth E.C. photovoltaic solar energy conference. 
Solomon, |.; Equer, B.; Heim, P. (eds.) Kluwer Academic Publish- 
ers, Dordrecht (Netherlands) (1988). (CONF-880513-—: 8. European 
Communities photovoltaic solar energy conference, Florence (Italy). 
9-13 May 1988). 

Of the battery storage technology which is available, the lead- 
acidtype is still the only one that is commercially viable. A good 
qualitystationary service lead-acid battery will give many years of 
reliableservice when it is charged and discharged at levels consis- 
tent withperformance specifications. In the solar photovoltaic role, 
one of theprimary considerations is the charging method used, 
such that maximumtransfer of energy is achieved without any sig- 
nificant compromise ofbattery lifetime. Battery gassing is the chief 
cause of charginginefficiency. The charging current-time profile 
which results in amaximum efficiency charge, is that current profile 
which follows orcoincides with the battery charge acceptance pro- 
file curve, of which anexample is shown. Monitoring gas flow and/ 
or pressure of a chargingbattery yields control parameters to pro- 
portion the charging currentfor optimal charging regime. Typical 
parameter profiles for pressureand mass flow gas controlled bat- 
tery charging are presented too.Precise control over charging can 
be attained with this method. 4 figs. 


9567 Photovoltaic systems for current and future applica- 
tions. Post, H.N. (Sandia National Labs., Albuquerque, NM (USA)); 
Thomas, M.G. Solar Energy (USA), 41(5): 465-473 (1988). 

This article examines photovoltaic power system applications, in- 
cluding remote standalone, dispersed grid-connected, and large 
generation centers. Photovoltaic system options for both current 
and future applications are described and costs for each of these 
options are developed. The results of this examination show that 
future applications will utilize the system technology available today 
and sub-system technology advances can be accommodated 
through minor system changes. 
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9568 (CONF-8809331-, pp. 443-477) Rational use of en- 
ergy: Plant for the integration of distributed solar energy with 
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energy derived from methane combustions. Bellecci, C.; Pic- 
cinetti, G.; Suraci, F. Rome Univ. (Italy); ENEA, Rome (italy). Sep 
1988. (in Italian). From International seminar on energy saving; 
Rome (italy); 12-13 Sep 1988. In International seminar on energy 
saving. Proceedings. Rome, 12-13 Sep 1988. Order Number 
DE90733723. Available from NTIS (US Sales Only), PC A21. 

This paper describes the LUZ (USA) experience in converting 
into electric power, the steam produced principally by a field of so- 
lar collectors and, in part, by a boiler fired by methane gas. LUZ 
has developed a plant operating with the Rankine cycle at medium 
pressure. After a description of the main design, performance, reli- 
ability and economic features of a representative 30 MW(e) LUZ 
piant (including flowsheets) an assessment is made of the feasibil- 
ity of such an installation for Italy. Adjustments to the US plant 
design parameters are made to take into account differences such 
as insolation, cost of methane, etc. 


9569 (EPRI-GS—6573) Status of solar-thermal electric 
technology: Final report. Holl, R.J. (HGH Enterprises, Inc., La- 
guna Hills, CA (USA)). Electric Power Research Inst., Palo Alto, CA 
(USA); HGH Enterprises, Inc., Laguna Hills, CA (USA). c Dec 1989. 
316p. Sponsored by Electric Power Research Institute. Available 
from Research Reports Center, Box 50490, Palo Alto CA 94303. 

This report summarizes an evaluation performed of solar thermal 
electric technology. The objective was to assess the technology as 
a future source of power for United States utilities. An experimental 
data base was used to the greatest extent possible. A representa- 
tive configuration was selected for each of the main solar collector 
concepts: the central receiver, the parabolic dish and the parabolic 
trough. The ultimate energy costs that could be expected from 
these three concepts as mature, commercial systems were esti- 
mated. The estimates were in the form of upper and lower bounds 
to the expected energy costs, where the upper bound could be 
supported by the existing experimental data base and the lower 
bound represented the potential possible for the system if present 
uncertainties in costs and performance are resolved favorably. The 
development status for each of the three concepts was reviewed, 
and estimates were made of the costs and time that would be re- 
quired to complete the development of a commercial version of the 
systems. The central receiver and the dish collector systems have 
potential! energy costs as low as 5 cents per kilowatt hour, but the 
uncertainty of achieving this potential is high. The trough has 
higher potential energy costs but lower uncertainty. 132 refs., 72 
figs., 47 tabs. 


9570 (ETDE-IT-89-54) An electricity-generating plant pow- 
ered by solar radiation and agricultural waste products. Bosio, 
A.; Piccini, M. Florence Univ. (Italy). Dipt. di Energetica. Oct 1986. 
13p. (CONF-8610466-1: 2. international conference on energy and 
agriculture, Sirmione (Italy), 13-16 Oct 1986). Order Number 
DE90733661. Available from NTIS (US Sales Only), PC A03. 

Paper presented at Energy & agricolture - 2nd international con- 
ference (Sirmione, 13-16 Oct 1986). 

An electricity-generating plant powered by solar energy and en- 
ergy from the combustion of agricultural waste products, including 
biogas produced by the fermentation of livestock excrement, is pre- 
sented. This application is of notable interest in that quality power 
is obtained from poor energy sources. The flat-blade vacuum-tube 
configuration of the solar collector allows reaching adequate heat- 
transfer temperatures, without overcompromising on efficiency 
levels. Moreover, the constructional complications associated with 
LPC collectors are avoided. Although evidently the advantage of 
linear collectors - concentration capability - is also lost, no problem 
arises, as concentration is not required of the application described 
herein. The heat is stored in a thermal-insulated vessel. When suf- 
ficiently heated, the fluid undergoes heat transfer in a low-boiling 
organic fluid heat exchanger where the organic vapor circulates in 
a turbine connected to an AC current generator, thereby imple- 
menting an Organic Rankine Cycle. The condenser of the machine 
producing mechanical energy can be watercooled in a closed loop 
to reduce waste. The tradeoffs for the plant's comparatively high 
first costs, aside from the evident one of the electricity produced, 
are of notable interest: the primary energy sources powering the 
plant not only come virtually free of charge, but also pollute to an 
appreciably lesser extent than conventional fossil fuels. 
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9571 (ETDE-IT—-89-55) Thermoconversion of solar energy: 
Results of two years of organic Rankine cycle testing. Bosio, 
A. Florence Univ. (Italy). Dipt. di Energetica. Nov 1987. 14p. 
(CONF-8711287—1: 4. ASEAN energy conference, Singapore (Sin- 
gapore), 5-7 Nov 1987). Order Number DE90733662. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

Paper presented at 4th ASEAN energy conference (Singapore, 
5-7 Nov 1987). 

An experimental solar thermal power station comprising 60 com- 
pound parabolic concentrators (CPCs) was built near Florence, Italy 
(latitude 43.5 N, longitude 11.1 E) over a total receiving area of 180 
square meters. All the CPCs receive motion through a mechanical- 
device driver activated by a single electric motor input from solar 
tracker system. Installed on the focal line of each CPC is a tubular 
receiver composed of a selective-surface stainless steel pipe inside 
of which runs the heating fluid (heat-transfer oil). Thermal insula- 
tion is achieved by enclosing the stainless steel pipe within an 
evacuated pyrex tube. For safety’s sake, the heat-transfer fluid was 
never heated above 220 C despite the plant’s capability to exceed 
this temperature. The heat produced can either be transferred to 
tanked water for the production of technological steam or trans- 
ferred to the heat transfer oil for use as a supplementary energy 
source (as was sometimes done to shorten the one-day test runs). 
The heating fluid heats to the vaporization point the organic fluid in 
an exchanger, thereby activating a single-stage impulse turbine. In 
such case, the cold source is water. The turbine is connected to an 
electric generator capable of producing 3 kW at 380 V AC. 


9572 (SAND-89-2294) Multidimensional discrete ord- 
nates solutions to combined mode radiation heat transfer 
problems and their application to a free-talling particle, direct 
absorption solar receiver. Rightiey, M.J. Sandia National Labs., 
Albuquerque, NM (USA). Nov 1989. 265p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC04- 
76DP00789. Order Number DE90004987. Available from NTIS, PC 
A13/MF A01 - OSTI; GPO Dep. 

Multi-dimensional radiative transfer in combined mode heat 
transfer problems was investigated with emphasis on the analysis 
and characterization of a free-falling particle cloud, direct absorp- 
tion solar central receiver. A model was developed to calculate the 
relevant distributions in the curtain while a concentrated solar 
beam is impinging on the front face of the medium. The discrete 
ordinated approximation was applied to allow the spectral equation 
of transfer (EOT) to be modeled as a PDE. Model verification tests 
were conducted to determine the accuracy of the model. One- and 
two-dimensional results showed that the discrete ordinates model 
provides satisfactory estimates of the radiant intensity, the heat flux 
and the temperature distributions for ordinate sets above S, (12- 
flux approximation) for both the black and gray cases. 75 refs., 69 
figs., 13 tabs. 
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9573 (CONF-8911151-—2) Experimental investigation of 
condensation of steam in the presence of noncondensable 
gases for open-cycle surface condensers. Panchal, C.B. (Ar- 
gonne National Lab., IL (USA) ); Telotte, J.C. Argonne National 
Lab., IL (USA). [1989]. 11p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract W-31109-ENG-38. From In- 
ternational conference on ocean energy recovery; Honolulu, HI 
(USA); 28-30 Nov 1989. Order Number DE90003552. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Two experimental investigations are being carried out for deter- 
mination of the effects of noncondensable gases on the rate 
of condensation in the open-cycle surface condenser. A 
single-channel test apparatus is being installed in Florida for a fun- 
damental study of low-pressure condensation in the laminar-flow 
regime. The prototypical condenser configurations are tested in the 
Heat and Mass Transfer Scoping Test Apparatus (HMTSTA) facility 
in Hawaii. A series of tests have been conducted using existing 
condenser units in the HMTSTA. The data are analyzed and com- 
pared with theoretical predictions. 7 refs., 6 figs., 1 tab. 
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9574 (CONF-8910107—6) Reflectance modulation with 
electrochromic Li,WO; films. Goldner, R.B.; Berera, G.; Arntz, 
F.O.; Haas, T.E.; Morel, B.; Wong, K.K. Tufts Univ., Medford, MA 
(USA). Electro-Optics Technology Center. [1989]. 10p. Sponsored 
by U.S. DOE Conservation & Renewable Energy. DOE Contract 
FG03-85SF15927. From Electrochemical Society fall meeting; Hol- 
lywood, FL (USA); 15-20 Oct 1989. Order Number DE90004571. 
Available from NTIS, PC A02/MF A01 - OSTI. 

Reflectance-modulated Smart Glass Windows (or smart win- 
dows) is a potentially important application for electrochromic thin 
films. The question addressed in this paper is, what is the upper 
bound for the near infrared reflectivity modulation in Li, WOg3 films? 
Based upon recent research on bulk crystals of Na,WO, and bulk 
crystals and thin films of polycrystalline Li,WO3, it is concluded 
that the upper bound is probably close to that of bulk crystals of 
NaxWO3 (x > 0.5) for which near infrared reflectance >90% has 
been reported. 9 refs., 7 figs. 


9575 (DOE/SF/16306-7) Performance of solar heating and 
cooling systems: Solid desiccant cooling/fresh air heating 
with evacuated-tube collectors in CSU Solar House |: Final re- 
port, June 1986—May 1987 operation. Loef, G.O.G.; Beba, S.; 
Cler, G.; Birdsong, M.; McLay, B. Colorado State Univ., Fort 
Collins, CO (USA). Solar Energy Applications Lab. Nov 1988. 
133p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract FG03-86SF16306. Order Number DE90002529. 
Available from NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 

In keeping with the national energy policy goal of fostering an 
adequate supply of energy at a reasonable cost, the United States 
Department of Energy (DOE) supports a variety of programs to 
promote a balanced and mixed energy resource system. The mis- 
sion of the DOE Solar Buildings Research and Development 
Program is to support this goal, by providing for the development 
of solar technology alternatives for the buildings sector. It is the 
goal of the Program to establish a proven technology base to allow 
industry to develop solar products and designs for buildings that 
are economically competitive and can contribute significantly to 
building energy supplies nationally. Toward this end, the program 
sponsors research activities related to increasing the efficiency, re- 
ducing the cost, and improving the long-term durability of passive 
and active solar systems for building water and space heating, 
cooling, and daylighting applications. These activities are con- 
ducted in four major areas: Advanced Passive Solar Materials 
Research, Collector Technology Research, Cooling Systems Re- 
search, and Systems Analysis and Applications Research. 


$576 (ENEA-RTI-FARE-87-8) Experimental operation of 
solar pumping device without moving mechanical parts. Lat- 
tanzi, V.; Mastrosimone, M.; Santarcangelo, G.; Spagna, G. ENEA, 
Casaccia (Italy). Dipt. Fonti Alternative e Risparmio Energetico. 
1987. 118p. (in Italian). Order Number DE90733668. Available 
from NTIS (US Sales Only), PC AO6/MF A01. 

With the aid of flowsheets and graphs, this report describes the 
overall design and performance characteristics of a cubic meter/h 
DEWAL pumping piant. The plant is driven by energy supplied by 
20 square meters of solar collectors using penthane as the working 
fluid. Performance test results, an assessment of thermodynamic 
processes incorporated, and analyses of efficiency and economics 
indicate improvements - fewer components, the use of only one 
thermodynamic cycle based on solar energy for the vapourization 
and condensation of penthane (which would eliminate the need for 
servo-control valves, condenser and temporary storage tank), 
maintenance free design - are necessary to satisfy marketing re- 
quirements. 


9577 (ETDE-IT-89-25) Passive solar systems (solar arch- 
tecture research and development in Italy). Consiglio Nazionale 
delle Ricerche, Rome (Italy). Progetto Finalizzato Energetica. Feb 
1989. 149p. (In Italian). Order Number DE90733500. Available 
from NTIS (US Sales Only), PC A07. 

Subproject solar, wind and hydraulic energy. 
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This collection of papers on solar achitecture research and 
development deals with test facilities now available in Italy for per- 
formance testing/data acquisition relative to passive solar system 
components (i.e.Trombe walls) and provides an update on the de- 
velopments by various consultants of marketable products (solar 
water heaters, solar chimneys, sunlight dousers, etc). 


9578 (ETDE-IT-89-25, pp. 11-32) Prefabricated building 
components for Mediterranean climatic zones (energy conser- 
vation by use of solar architecture). Aleo, F. (Conphoebus seri, 
Catania (Italy)); Antinucci, M.; Cocilovo, M.; Sciuto, S. Consiglio 
Nazionale delle Ricerche, Rome (Italy). Progetto Finalizzato Ener- 
getica. Feb 1989. (in Italian). In Passive solar systems (solar 
architecture research and development in Italy). Order Number 
DE90733500. Available fromm NTIS (US Sales Only), PC A07. 

Theme: New passive solar components. 

With the aim of energy conservation in Italy, solar passive sys- 
tems are being developed in the form of prefabricated building 
components. These components are being designed for the 
Mediterranean climate characterized by mild winters and long hot 
summers. The research is being conducted in three phases: study 
and design of components, development of suitable test facilities 
and performance testing. The new components consist of an 
opaque partition backed by an insulated (to the exterior) panel. 
The opaque partition is separated from the wall by an air space 
which is linked to the external ambient. The energy saving, solar 
architectural system allows a reduction of 13% in winter heat dis- 
persion and a lower (25% less) summer daytime heat entry with 
respect to traditional, insulated, but not ventilated, systems. 


9579 (ETDE-IT-89-25, pp. 55-64) Moduler thermic diode 
solar water heaters for buildings: prototype development. 
Bianchini, G. (Sared SpA, Rome (italy)). Consiglio Nazionale delle 
Ricerche, Rome (Italy). Progetto Finalizzato Energetica. Feb 1989. 
(In Italian). In Passive solar systems: solar architecture research 
and development in Italy. Order Number DE90733500. Available 
from NTIS (US Sales Only), PC A07. 

Theme: New passive solar components. 

This report describes research by Sared S.p.A. (Italy) which has 
led to a patented, modular, thermic diode solar water heater. The 
device is designed to efficiently and economically produce, by the 
use of solar energy, service hot water for residential buildings. The 
150 x 70 x 30 cm steel prototype, with a collector surface of 0.96 
square meters, has a capacity of 120 liters. The design of the com- 
ponents (collector, casing, thermal insulation, etc.) and performace 
characteristics are briefly outlined. 


9580 (ETDE-IT-89-25, pp. 33-54) Marketable solar 
chimney passive solar system components: research and de- 
velopment. De Pascali, P. (ist. Cooperativo per I’innovazione, 
Rome (italy)); Andreotti, P.; Scudo, G.; Silingardi, A.; Gabbi, L.; 
Grasselli, C.; Cattivelli, F.; Farruggia, S.; Giannotti, A.M. Consiglio 
Nazionale delle Ricerche, Rome (Italy). Progetto Finalizzato Ener- 
getica. Feb 1989. (In Italian). In Passive solar systems: solar 
architecture research and development in Italy. Order Number 
DE90733500. Available from NTIS (US Sales Only), PC A07. 

Theme: New passive solar components; PFE contract n. 194/84. 

The report describes research to develop a marketable passive 
solar system incorporating a solar chimney in which heated air 
rises and produces a natural convection air flow within a double 
envelope construction. The equipment consists of a heat capturing 
element, another element to distribute and accumulate heat and a 
control system. Research activities involved: the study of feasible 
configurations and performance requirements; the design of a se- 
lected configuration; a computerized simulation of the system; and 
the development of two prototype modules to be lab tested at a 
facility equipped with real time data acquisition systems. The coor- 
dinated effort strove to obtain a multi-use system capable of 
providing summer cooling, as well as, winter heating and a system 
which would be accepted by both the construction industry and po- 
tential home buyers. 


9581 (ETDE-IT—89-25, pp. 95-117) Passive solar systems 
2: collection and elaboration of data at a test facility for 
Trombe walls. Fanchiotti, A. (Venice Univ. (Italy). Dipt. di Proget- 
tazione Architettonica. Ist. di Architettura); Rossi, G.; Carbonari, A.; 
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Trevisan, C. Consiglio Nazionale delle Ricerche, Rome (italy). Pro- 
getto Finalizzato Energetica. Feb 1989. (In Italian). In Passive solar 
systems (solar architecture research and development in Italy). 
Order Number DE90733500. Available from NTIS (US Sales Only), 
PC A07. 

Theme: Passive solar systems valutation. 

Data acquisition on the performance of passive solar systems 
was performed at the Ca’Acqua (Urbino, Italy) test facility. The aim 
was to develop a data base for the validation of mathematical 
models simulating the behaviour of solar architectural systems and 
to allow comparisons of different systems such as Trombe walls in 
which the heat absorption elements are made with diverse materi- 
als. Future plans call for tests with latent heat systems. This report 
describes the test facility, its data acquisition system and quality 
control criteria. A brief discussion is made relative to some com- 
parative test results. 


9582 (ETDE-IT-89-25, pp. 139-154) Passive solar system 
components: test facility (italy). Scamoni, F. (Montedipe, Milan 
(Italy)). Consiglio Nazionale delle Ricerche, Rome (italy). Progetto 
Finalizzato Energetica. Feb 1989. (in Italian). In Passive solar sys- 
tems (solar architecture research and development in Italy). Order 
Number DE90733500. Available from NTIS (US Sales Only), PC 
A07. 

Theme: Passive solar systems valutation. 

A description is given of the design and operating characteristics 
of a test facility for passive solar system components used in solar 
architecture. The test chamber geometry can be adjusted to simu- 
late different building element configurations. Its instrumentation 
allows the measurement of temperatures varying with space and 
time, and the calculation of internaVexternal heat exchanges. The 
chamber is also housed within a containment structure such that 
its operation is not influenced by the actual climatic conditions out- 
side. Examples are given of a few tests conducted using simulated 
climatic conditions and diverse building configurations. 


9583 (ETDE-IT—-89-25, pp. 119-138) Passive solar system 
components: test facility (Italy). Esposti, W. (ist. Centrale per 
l'industrializzazione e la Tecnologia Edilizia, Milan (Italy)); Meroni, 
|.; Tirloni, P.; Pollastro, C. Consiglio Nazionale delle Ricerche, 
Rome (italy). Progetto Finalizzato Energetica. Feb 1989. (In Ital- 
ian). In Passive solar systems (solar architecture research and 
development in Italy). Order Number DE90733500. Available from 
NTIS (US Sales Only), PC A07. 

Theme: Passive solar systems valutation. 

The development of studies on solar energy applications holds 
promising the use of passive, or hybrid solar components for build- 
ings. At the Institute of Technology of the Italian National Research 
Council, a study was undertaken with the double objective of per- 
fecting a methodology for the evaluation of thermal efficiencies of 
passive solar systems and of allowing the selectioning of poten- 
tially valid configurations. This paper presents this methodology 
and the results of comparative tests performed on various systems 
(2 hybrid and one passive). 


9584 (EUR-11280-Vol.1) Efficient use of energy in swim- 
ming pools: Solar heated swimming pools in Ahaus, 
Stadtsteinach, Unna and Schwalmtal: Volume 1: Demonstra- 
tion project: Final report (First Part). Commission of the 
European Communities, Luxembourg (Luxembourg). Directorate 
General Telecommunications, Information Industries and Innova- 
tion; Bundesinstitut fuer Sportwissenschaft, Koeln (Germany, F.R.). 
c 1988. 208p. Sponsored by Commission of the European Commu- 
nities. Contract SE/126/74-DE. Available from NTIS (US Sales 
Only), PC A10/MF A01; Office for Official Publications of the Euro- 
pean Communities, 2, rue Mercier, L-2985 Luxembourg; Price: 
ECU 16.25. 

Swimming pools are sports facilities with high energy require- 
ments. At present there are roughly 3,400 indoor pools and 2,900 
outdoor pools run by German local authorities, whose budgets are 
under some considerable strain from the resultant annual energy 
bill of some DM 800 billion. This financial outlay, the rises in energy 
costs which coincided with the commencement of the demonstra- 
tion scheme, the commitment to careful use of fossil fuels and the 
endeavor to reduce environmental pollution all contributed to the 
decision by the Federal Minister for Research and Technology 
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(BMFT) to provide funds for a demonstration programme following 
completion of the “Wiehi Leisure Pool and Multi-purpose Sports 
Hall Research and Test Project” (1975 to 1985). 76 figs., 45 tabs. 


9585 (EUR-11280-Vol.2) Efficient use of energy in swim- 
ming pools: Solar heated swimming pools in Inzell and Uelzen: 
Volume 2: Demonstration project: Final report (Second part). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). Directorate General Telecommunications, Information 
Industries and Innovation; Bundesinstitut fuer Sportwissenschaft, 
Koein (Germany, F.R.). c 1988. 154p. Sponsored by Commission 
of the European Communities. Available from NTIS (US Sales 
Only), PC AO8/MF A01; Office for Official Publications of the Euro- 
pean Communities, 2, rue Mercier, L-2985 Luxembourg. 

The now published report of the 2nd stage covers the pools at 
Inzell and Uelzen and presents the findings from the planning, con- 
struction and operation of all the energy-relevant installations. As a 
result of the staggered part of the 2nd stage, it was possible to 
draw on the major findings of the 4 projects in Ahaus, Schwaimtal, 
Stadtsteinach and Unna for the work on the two combined outdoor 
and indoor pools. The chief of these findings were the alteration of 
the 1: 1 ratio originally set for the water area/absorber area to 
roughly 1 : 0.5, and the shift to large-area absorber panels. The 
findings of the entire demonstration project were incorporated in 
the 2nd edition of the BISp planning guide “Efficient Use of Energy 
in Swimming Pools”, published in 1987. It should be noted that the 
relation between the investment costs and the achieved energy- 
saving effect was more favorable for the pools included in the 2nd 
stage than for the 1st stage projects. The available data indicate 
that, due to the oil price development in recent years, most of the 
measures applied can only be expected to prove worthwhile if sim- 
plified processes are used and if large numbers of pools adopt 
them, so that higher prodiiction quotes can be achieved. In addi- 
tion there is still much canvassing to be done - also in the political 
arena - in the fields of “ecol and “energy reserves” with re- 
spect to thrifty use of fossil fuels and reduction of environmental 
pollution. 60 figs., 46 tabs. 


9586 (EUR-11434) Solar-heated swimming pools: Energy 
demonstration programme: Proceedings. Kaut, W. (ed.) (Com- 
mission of the European Communities, Brussels (Belgium). 
Directorate General for Energy). Commission of the European 
Communities, Luxembourg (Luxembourg). Directorate General 
Telecommunications, Information Industries and Innovation. c 1988. 
205p. Sponsored by Commission of the European Communities. 
(CONF-8704310-: Meeting on solar heated swimming pools: en- 
ergy demonstration programme, Berlin (Germany, F.R.), 14-15 Apr 
1987). Available from NTIS (US Sales Only), PC A10/MF A01; Of- 
fice for Official Publications of the European Communities, 2, rue 
Mercier, L-2985 Luxembourg; Price ECU 15.50. 

This paper contains reports on several solar heated swimming 
pools and pool heating technology in the European Community. 
(JEF) 


9587 (EUR-11643) Solar energy heating system of the in- 
door swimming pool at Mostacciano (Italy): Demonstration 
project: Final report. Commission of the European Communities, 
Luxembourg (Luxembourg). Directorate General Telecommunica- 
tions, Information Industries and Innovation; Agip-Petroli, Rome 
(Italy). ¢ 1988. 40p. Sponsored by Commission of the European 
Communities. Contract SE/P/31/81-IT. Available from NTIS (US 
Sales Only), PC A03/MF A01; Office for Official Publications of the 
European Communities, 2, rue Mercier, L-2985 Luxembourg; Price: 
ECU 5. 

The AgipPetroli Sporting Centre offers various sport facilities to 
the ENI Staff. In fact, the Centre is provided with an indoor gymna- 
sium, a swimming pool and some tennis courts. These facilities are 
available during the whole year. During the summer season, the 
swimming pool has the possibility to be used as an open air one 
because of a removable roof. In order to reduce the energy re- 
quirement, ad-hoc devices have been installed; namely, a curing 
compound, recoveries of heat on the overflow pipe, on the auto- 
matic washing system of the sand filters and on the ejected air 
from the room of swimming pool. The solar apparatus realised with 
the economic support of the European Community Commission, 
with the demonstration programme “Piscine Solarizzate” (Project 





nr. SE/P/31/81) consisted of 112 solar collectors made by ICOSS 
(area 224 m*) mounted on the south stratum of the roof. The solar 
circuit is linked to 2 heat exchangers, the first one linked to the wa- 
ter filtration circuit of the swimming pool, and the second one to an 
accumulation system that supplies hot water for the shower. 25 
figs., 7 tabs. 


9588 (EUR-11652) Passive use of solar energy in 18 ter- 
race houses ‘Am Lindenwaeldie’, Freiburg im Breisgau, 
1985-1987: Demonstration project: Final report. Lakner, K. 
(IST Energietechnik G.m.b.H., Kandern (Germany, F.R.)); Lu- 
boschik, U.; Disch, R. Commission of the European Communities, 
Luxembourg (Luxembourg). Directorate General Telecommunica- 
tions, Information Industries and Innovation; Siediungsgeselischaft 
Freiburg (Germany, F.R.). ¢ 1988. 194p. (In German, English). 
Sponsored by Commission of the European Communities. Contract 
SE/198/83-DE. Available from NTIS (US Sales Only), PC A09/MF 
A01; Office for Official Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg; Price: ECU 15. 

The aim of the project “Am Lindenwaeldie” was to demonstrate 
the possibility of cost effective construction combined with a small 
energy demand. This aim was reached with improved thermal insu- 
lation and the passive use of solar energy. The project, designed 
by Mr. Rolf Disch, Architect from Freiburg, was submitted to the 
EC (DG XVII) and was accepted as a demonstration project for the 
passive use of solar energy. In the frame of this project the houses 
were monitored during two years by IST Energietechnik GmbH, 
Kandern. 67 figs., 15 tabs. 


9589 (EUR-11823) On-line testing of passive solar com- 
ponents. Norien, U. (Commission of the European Communities, 
Ispra (Italy). Joint Research Centre); Van Hattem, D.; Bloem, H. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). Directorate General Telecommunications, Information 
Industries and Innovation; Commission of the European Communi- 
ties, Ispra (Italy). Joint Research Centre. 1988. 33p. Sponsored by 
Commission of the European Communities. Available from NTIS 
(US Sales Only), PC A03/MF A01; Office for Official Publications of 
the European Communities, 2, rue Mercier, L-2985 Luxembourg. 

A generally applicable method for on-line testing of passive solar 
components is presented. The method is based on a state-space 
formulation of difference describing major heat flows in an outdoor 
test cell. This formulation makes it possible to use powerful statisti- 
cal tools for the identification of the model including: on-line 
estimation of parameters using an extended Kalman filter, and esti- 
mation of the accuracy of the obtained estimates. The method is 
designed to allow for: (1) estimation of parameters also in the case 
of autocorrelated noise by an extended matrix method, (2) tracking 
of time varying parameters by a technique for discounting old data, 
and (3) testing of sensor failure. An application of the method is 
also presented using data from the Passive Solar Test Facility of 
the JRC in Ispra. The application shows that thermal parameters 
may be estimated which agrees rather well with the results from 
two other identification methods. Moreover, a time variation in the 
effective solar aperture could be followed using a rectangular win- 
dow. This variation could also be detected by tests based on the 
obtained residuals in the recursions assuming that no variation had 
occurred. 23 refs., 45 figs., 9 tabs. 
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9590 (JSES—8801, pp. 189-192) Roof snow-melting tube 
which may also be used as solar collector. Umemiya, Hiromichi 
(Yamagata Univ. Faculty of Engineering (Japan)); Haga, Sigetoshi; 
Ikeda, Hiroshi; Kamiyama, Takashi. Japan Solar Energy Society, 
Tokyo (Japan). 1 Dec 1988. (In Japanese). (CONF-881297—Absts.: 
1988 JSES and JWEA joint conference, Kumamoto (Japan), 1-2 
Dec 1988). In Abstracts of 1988 JSES-JWEA joint conference. Or- 
der Number DE89900544. Available from NTIS (US Sales Only), 
PC A14/MF A01. 

In snowy regions, many ordinary private houses have roofs of 
galvanized sheet iron which are necessitated for easier removal of 
the snow therefrom. A galvanized sheet iron has good thermal 


14 SOLAR ENERGY 
1410 Solar Collectors and Concentrators 


conductivity and can be converted into a roof snow melting facility 
which can also be used as a simple solar collector utilizing the fin 
effect of the sheet iron by simply installing tubes thereon. This 
study conducted outdoor heat collecting experiments concerning 
four different kinds of tubes in terms of its sections and installation 
conditions and tried to evaluate its performances. Based on the re- 
sults from the above, the snow melting performance in the winter 
were predicted and a simple roof snow melting system utilizing the 
underground water was designed, then economic aspects of the 
above were examined. As a results, it was revealed that one of the 
four kinds showed outstanding superior performance per cost of 
the coiiector tube to the rest. And concerning the roof snow melting 
system designed to utilize a single well using a penetration box, its 
feasibility of recovering its installation cost in 8.3 years was se- 
cured in case when a well was already available in comparison 
with the cost for removing the snow from the roof in Yonezawa. 2 
refs., 10 figs., 1 tab. 


9591 (LBL—27950) Chromatic dispersion compensation in 
a Fresnel lens by means of a diffraction grating. Johnson, K.C. 
Lawrence Berkeley Lab., CA (USA). Aug 1989. 13p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC03-76SF00098. (CONF-890836-22: 33. SPIE annual interna- 
tional technical symposium on optical and optoelectronic applied 
science and engineering, San Diego, CA (USA), 6-11 Aug 1989). 
Order Number DE90004030. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

A Fresnel lens’s imaging performance can be seriously impaired 
by chromatic dispersion which typically doubles the diameter of the 
focused sun image in a solar concentrator. This problem can be al- 
leviated by means of a molded diffraction grating whose 
diffraction-induced dispersion offsets and substantially cancels the 
lens’s intrinsic refractive index dispersion. The grating lines would 
comprise a second tier of small-scale, Fresnel-type facets superim- 
posed on the lens facets, with a typical grating facet height of 
about 40 microinches and a facet width ranging from about 1 milli- 
inch at the edge of the lens to around 5 or 10 milliinches near the 
center. In its primary intended application the grating would 
function in a core daylighting system to improve the optical perfor- 
mance of a collector which focuses direct sunlight into fiber optic 
couplers. For this application chromatic dispersion would be 
reduced by an order of magnitude with only a 2% loss in optical ef- 
ficiency. 6 refs., 9 figs. 


9582 (N-—89-29484) A program for advancing the technol- 
ogy of space concentrators. Naujokas, G.J.; Savino, J.M. 
National Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center. 1989. 8p. (NASA-TM—102139;E- 
4900;NAS—1.15:102139;CONF-8908177—: 24. intersociety energy 
conversion engineering conference, Washington, DC (USA), 6-11 
Aug 1989). Available from NTIS, PC AO2/MF A01. 

In 1985, the NASA Lewis Research Center formed a project, the 
Advanced Solar Dynamics Power Systems Project, for the purpose 
of advancing the technology of Solar Dynamic Power Systems for 
space applications beyond 2000. Since then, technology develop- 
ment activities have been initiated for the major components and 
subsystems such as the concentrator, heat receiver and engine, 
and radiator. Described here is a program for developing long lived 
(10 years or more), lighter weight, and more reflective space solar 
concentrators than is presently possible. The program is progress- 
ing along two parallel paths: one is concentrator concept 
development and the other is the resolution of those critical tech- 
nology issues that will lead to durable, highly specular, and 
lightweight reflector elements. Outlined are the specific objectives, 
long term goals, approach, planned accomplishments for the fu- 
ture, and the present status of the various program elements. 


9593 (SAND-89-7092) Light-trapping concentrator cells. 
Keavney, C.J. (Spire Corp., Bedford, MA (USA)); Geoffroy, L.M.; 
Sanfacon, M.M.; Tobin, S.P. Sandia National Labs., Albuquerque, 
NM (USA); Spire Corp., Bedford, MA (USA). Nov 1989. 87p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC04-76DP00789. Order Number DE90004988. Available 
from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
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The objective of this project was to develop a thin, light-trapping 
silicon concentrator solar cell using a new structure, the cross- 
grooved cell. A process was developed for fabricating V-grooves 
on both sides of thin silicon wafers, the grooves on one side being 
perpendicular to those on the other side. A novel way of minimiz- 
ing flat spots at the tops of the V-grooves was discovered. We 
experimentally verified the theoretical light-trapping superiority of 
the cross-grooved structure. We also demonstrated a reduction in 
grid line obscuration for grid lines running parallel to the V-grooves 
due to light reflection into the cell. high short-circuit current 
densities were achieved for p-i-n concentrator cells with the cross- 
grooved structure, proving the concept. The best efficiencies 
achieved were 18% at concentration, compared to 20% for a con- 
ventional planar low-resistivity cell. Recombination in the full-area 
emitter was identified as the major intrinsic loss mechanism in 
these thin, high-resistivity bifacial cells. Recombination on the emit- 
ter limits Voc and fill factor, and also leads to a large sublinearity of 
short-circuit current with light intensity. Reduction of the junction 
area is a major recommendation for future work. In addition, there 
were persistent problems with ohmic contacts and maintaining high 
minority-carrier lifetime during processing. We believe that these 
problems can be solved, and that the cross-grooved cell is a viable 
approach to the limit-efficiency silicon solar cell. This report covers 
research conducted between March 1987 and July 1989. 22 refs., 
40 figs., 24 tabs. 
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9594 (EUR-11339) Use of heat accumulators based on 
‘serrolithe’ in greenhouses for flower growing: Final report. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). Directorate General Telecommunications, Information 
Industries and Innovation. c 1989. 45p. (In English, Italian). Spon- 
sored by Commission of the European Communities. Contract 
EE/667/83-IT. Available from NTIS (US Sales Only), PC A03/MF 
A01; Office for Official Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg; Price: ECU 5. 

The cost of heating greenhouses takes up a large part of pro- 
duction. Of the various methods being studied to save energy in 
the heating of greenhouses day-night storage of solar energy 
seems to hold out promise. Initially research was carried out on 
storage using the sensible heat of water or solid materials (pebbles 
and bricks). However, for accumulation these experiments use the 
latent heat of a salt based on calcium chloride with phase change 
at 21°C (serrolithe). Previously materials such as polyethylene 
glycol, paraffin and manganese nitrate had been tested without ar- 
riving at practical applications, essentially because of their cost and 
instability. 9 refs., 12 figs., 9 tabs. 
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1503 Geothermal Exploration and Exploration 
Technology 


9595 (CRIE-U-88033) CSAMT application in deep struc- 
tural exploration at Akinomiya. Motojima, Mutsumi; Kusunoki, 
Ken'ichiro. Central Research Inst. of Electric Power Industry, Abiko, 
Chiba (Japan). Nov 1988. 36p. (in Japanese). Order Number 
DE90702464. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

The controlled source antifrequency magnetotelluric method 
(CSAMT method) was applied to the site exploration at Akinomiya 
in Akita Prefecture as a part of research to improve geothermal ex- 
ploration technique so as to utilize geothermal energy. CSAMT 
method is one of the measurement of underground resistivity with 
the equipment artificially transmitting electromagnetic waves of dif- 
ferent frequencies to improve the accuracy of the exploration. 
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Underground resistivity structure obtained form profile analysis for 
measured apparent resistivity indicated high resistivity zone corre- 
sponding to the lower basement rocks area and the boundary 
agreed with existing geological section. On the other hand, hori- 
zontal distribution map of apparent resistivity zone overlaps on the 
existing area of hot spring. CSAMT method is thought effective to 
survey the geological structure and to explore geothermal re- 
sources from the researched results. This method may be useful to 
select the site for underground structures along with the develop- 
ment of geothermal energy. 8 refs., 22 figs., 1 tab. 


1505 Economic, Industrial, and Business Aspects 


9596 (EGG-2581) Economic review of the 

geothermal resource with recommendations. Plum, M.M.; 
Negus-de Wys, J.; Faulder, D.D.; Lunis, B.C. EG and G Idaho, 
Inc., Idaho Falls, ID (USA). Nov 1989. 43p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC07- 
761D01570. Order Number DE90004992. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This report presents the results of an economic study conducted 
by the INEL under DOE Contract No. AC07-761D01570 to evaluate 
the breakeven price to market energy from a geopressured- 
geothermal resource. A breakeven price is a minimum, per unit 
charge required for the developer to recover all direct and indirect 
costs and a rate of return sufficient to compensate the developer 
for depreciation, the time value of money, and the risk of failure. 
The DOE Geopressured-Geothermal Research Program and the 
DOE well testing and operations at three locations in the Gulf 
Coast region provide the bulk of resource and economic character- 
istics for this study. A menu-driven model was developed in 
LOTUS-123 to calculate the breakeven price to market gas and 
electricity from a geopressured-geothermal resource. This model 
was developed using the present value methodology and conser- 
vative assumptions. Assuming present well constraints and current 
off-the-shelf conversion technology, the breakeven price for elec- 
tricity is about $0.26/kWh using only the thermal energy from a 
Hulin-type resource. Assuming identical resource and technology 
constraints, the breakeven price is reduced to about $0.15/kWh 
when using all available energy forms (methane, hydraulic, and 
thermal). Assuming the use of available advanced technologies, 
the breakeven price is reduced to about $0.10/kWh. Assuming the 
higher quality resource (with higher temperature and gas content) 
in the South Texas cases, the breakeven cost is about $0.095/ 
kWh. Using advanced technology, this cost is further reduced to 
about $0.05/kWh. Both costs are within program goals. The results 
of this study suggest that the future direction of the Geopressured- 
Geothermal Program emphasize (a) selection of higher quality 
resource, (b) advanced energy conversion technology, and (c) total 
energy utilization. 
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9597 (CRIE-U-88034) Mechanism of hydraulic fracturing 
interred from acoustic emission. Sasaki, Shunji; Matsunaga, 
Isao; Kobayashi, Hideo; Ishida, Takeshi. Central Research Inst. of 
Electric Power Industry, Abiko, Chiba (Japan). Nov 1988. 33p. (in 
Japanese). Order Number DE90702482. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

This paper reports on the result of hydraulic fracturing experi- 
ment on isotropic homogeneous specimens of acrylic resin and on 
granite specimens with a number of micro-cracks. The mechanism 
of fracturing is analyzed by the use of acoustic emissions (AE) 
caused by failures. The occurrence pattern of AE in acrylic resin 
specimen is remarkably different from that in granite specimen. In 
the former a few AE occur at breakdown and no AE follows them, 
where as in the latter AE begin to occur preceding breakdown and 
continue to occur with the highest frequency at breakdown. The 
fractured plane inferred by locating foci of AE agrees well with the 
observed one. The focal mechanism of AE was analyzed on the 
basis of push-pull motions, due to initial P-wave, all over the sur- 
face of specimen. It is confirmed that AE in acrylic resin specimen 





are caused by tensile failures where as in granite one by share 
failures. But microscopic observation on cracks in granite specimen 
suggests that for the most part they are caused by tensile failures. 
22 refs., 23 figs., 1 tab. 


9598 Stability of a direct-contact spray column heat 
exchanger. Golafshani, M. (Morton Thiokol Coporation, Gas Dy- 
namics Section, Brigham City, UT 84302 (USA)); Jacobs, H.R. 
Journal of Heat Transfer (USA), 111(3): 767-772 (Aug 1989). 

The governing equations for the transient multiphase flow in a 
liquid-liquid spray column are developed. Using the model, numeri- 
cal calculations are presented that represent typical fluctuations 
observed in the operation of the direct contact tower of the U.S. 
Department of Energy’s 500-kW. geothermal power plant at East 
Mesa, CA. The response time is determined for the column and 
conditions leading to local flooding are determined. 


9599 A heuristic evaluation of the governing mode of heat 
transfer in a liquid-liquid spray column. Jacobs, H.R. (The 
Pennsylvania State University, Department of Mechanical Engi- 
neering University Park, PA 16802 (USA)); Golafshani, M. Journal 
of Heat Transfer (USA), 111(3): 773-779 (Aug 1989). 

A steady-state one-dimensional multiphase flow model is devel- 
oped to describe the characteristics of a spray column type 
direct-contact liquid-liquid heat exchanger. Several models are as- 
sumed to describe the interphase heat exchange between water as 
the continuous phase and organic liquids as the dispersed phase. 
For small-diameter droplets, it is shown that existing experimental 
data are best described by a model that assumes the heat transfer 
is controlled by conduction within the drops. 
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9600 (CRIE-U-87088) Finite element analysis of liquid 
and vapor dominated geothermal reservoir model. Nakagawa, 
Kameichiro; Motojima, Isamu; Komada, Hiroya. Central Research 
Inst. of Electric Power Industry, Abiko, Chiba (Japan). Nov 1988. 
37p. (in Japanese). Order Number DE90702463. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

A series of finite element analysis of liquid and vapor dominated 
geothermal reservoir is under development to estimate the produc- 
tion capacity of geothermal reservoir and optimal power generating 
scale. This report described a numerical procedure to estimate hy- 
drothermal flow including change of liquid and vapor phases in a 
porous reservoir. That is, the object is the geothermal such as un- 
derground water reservoir in which hydrothermal liquid and steam 
are enclosed in a underground layer of high permeability and 
heated by magma: This object is regarded to a porous reservoir 
and applied by finite element method to solve numerically the be- 
havior of hydrothermal liquid or steam in the reservoir. Further, it 
was found by applying this method that steam phase generated in 
a reservoir reduces rapidly the pressure and temperature of pro- 
duced hydrothermal liquid with the lapse of time. For this reason, it 
was Clarified that this method was effective to estimate energy re- 
covery and operating period. 6 refs., 18 figs., 4 tabs. 


9601 (EUR-11864) Corrosion and scaling in geothermal 
systems. Louwrier, K. (ed.). Commission of the European Com- 
munities, | Luxembourg (Luxembourg). Directorate General 
Telecommunications, Information Industries and Innovation. c 1988. 
102p. (In English, French). Sponsored by Commission of the Euro- 
pean Communities. Available from NTIS (US Sales Only), PC 
A06/MF A01; Office for Official Publications of the European Com- 
munities, 2, rue Mercier, L-2985 Luxembourg; Price: ECU 8.75. 
The Commission of the European Communities has been in- 
volved in research, development and demonstration of geothermal 
energy since 1975. Studies of corrosion and scaling are an impor- 
tant aspect of this research. It plays an important role at many 
levels in the process of extracting heat from the subsoil. Geother- 
mal heat is relatively expensive and therefore it is excluded to use 
expensive steels for the tubes in geothermal drilling. In general 
cheaper low carbon steels, grade K55 or N80, are used for casings. 
The geothermal waters can vary strongly in chemical composition 
and the presence of H2S, CO2 and Cl and various salts determine 
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its corrosive character. As long as steel pipes are used we have to 
live with corrosion. The aim of the research is however to minimize 
it and to find the proper material for water or steam with a certain 
composition. Scaling is also one of the problems that influences 
the rentability of a geothermal plant. There are various ways to 
deal witn carbonate scaling, using inhibitors or increasing the CO, 
pressure. Sulphide scales pose more problems. They are found in 
geothermal wells in the Paris Basin and also in the plant on Milos. 
Control of silicate scale is one of the hardest problems to solve. 


1510 Direct Energy Utilization 


9602 (ETDE-IT-89-70) Comparison of measured tempera- 
tures of geothermally-heated greenhouses in Italy, Greece, 
Czechoslovakia and Yugoslavia. Nikita-Martzopoulou, C.; Campi- 
otti, C.A.; Duda, M.; Popovski, K. ENEA, Casaccia (Italy). Centro 
Ricerche Energia. Jul 1988. 9p. (CONF-8809430—1: International 
symposium on engineering and economic aspects of energy saving 
in protected crops, Cambridge, MA (USA), 4-8 Sep 1988). Order 
Number DE90733663. Available from NTIS (US Sales Only), PC 
AO2/MF A01. 

Paper presented at the international symposium on enegineering 
and economic aspects of energy saving in protected crops (Cam- 
bridge, 4-8- Sep 1988). 

In this international coordinated research program, the energetic 
performances of different low-temperature, geothermal, greenhouse 
heating systems and their influence on plant development and 
yields are under investigation. Measurements on soil and air tem- 
perature profiles, geothermal water consumption and energy fluxes 
represent the main quantities which are being taken into considera- 
tion. Plant stages, e.g. flowering, fruit-setting, harvesting period, 
differences in quantity and quality of plant crops are the agronomi- 
cal parameters which are being considered in order to investigate 
causal relationship between environmental factors and plant re- 
sponse in geothermal greenhouses. According to the collected 
results, it can be stated that satisfactory performances have been 
obtained. Temperature differences ranging from 6.5 to 10.5 de- 
grees C were recorded and, sometimes, higher yields and better 
percentage of marketable fruits were observed in the geothermal 
greenhouses as compared with greenhouses using traditional oil- 
thermoventilation systems. Flowering and harvesting were also 
found to be better in the geothermal installations. Higher tempera- 
ture of the soil enabled surprising anti-frost protection. In spite of a 
great amount of observations, adequate comparison of the results 
is still difficult due to the differences in agronomical techniques and 
the quality of measuring equipment. 
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9603 Metamorphosed Plio-Pleistocene evaporites and the 
origins of hypersaline brines in the Salton Sea geothermal 
system, California: Fluid inclusion evidence. McKibben, M.A. 
(Univ. of California, Riverside (USA)); Williams, A.E.; Okubo, 
Susumu. Geochimica et Cosmochimica Acta (USA), 52(5): 
1047-1056 (May 1988). DOE Contract FG03-85ER13408. (CONF- 
8701162-: American conference on research on fluid inclusions 
(ACROFI), Socorro, NM (USA), 5 Jan 1987). 

The Salton Sea geothermal system (SSGS) occurs in Plio- 
Pleistocene deltaic-lacustrine-evaporite sediments deposited in the 
Salton Trough, an active continental rift zone. Temperatures up to 
365°C and hypersaline brines with up to 26 wt.% TDS are encoun- 
tered at 1-3 km depth in the sediments, which are undergoing 
active greenschist facies hydrothermal metamorphism. Previous 
models for the origins of the Na-Ca-K-Cl brines have assumed that 
the high salinities were derived mainly from the downward percola- 
tion of cold, dense brines formed by low-temperature dissolution of 
shallow non-marine evaporites. New drilicores from the central part 
of the geothermal field contain metamorphosed, bedded evaporites 
at 1 km depth consisting largely of hornfelsic anhydrite interbedded 
with anhydrite-cemented solution-collapse shale breccias. Fluid 
inclusions trapped within the bedded and breccia-cementing anhy- 
drite homogenize at 300°C and contain saline Na-Ca-K-Cl brines. 
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Some of the inclusions contain up to 50 vol.% halite, syivite and 
carbonate crystals at room temperature, and some halite crystals 
persist to above 300°C upon laboratory heating. The data are con- 
sistent with the trapping of halite-saturated Na-Ca-K-Cl fluids 
during hydrothermal metamorphism of the evaporites and accom- 
panying solution collapse of interbedded shales. The authors 
conclude that many of the slat crystals in inclusions are the 
residuum of bedded evaporitic salt that was dissolved during meta- 
morphism by heated connate fluids. 


9604 Noble gas geochemistry in thermal springs. Kennedy, 
B.M. (Univ. of California, Berkeley (USA)); Reynolds, J.H.; Smith, 
S.P. Geochimica et Cosmochimica Acta (USA), 52(7): 1919-1928 
(Jul 1988). 

The composition of noble gases in both gas and water samples 
collected from Horseshoe Spring, Yellowstone National Park, was 
found to be depth dependent. The deeper the sample collection 
within the spring, the greater the enrichment in Kr, Xe, radiogenic 
“He, and *°Ar and the greater the depletion in Ne relative to *®Ar. 
The compositional variations are consistent with multi-component 
mixing. The dominant component consists of dissolved atmo- 
spheric gases acquired by the pool at the surface in contact with 
air. This component is mixed in varying degree with two other com- 
ponents, one each for gas and water entering the bottom of the 
pool. The two bottom components are not in equilibrium. In Horse- 
shoe Spring, the bubbles entering at the bottom strip the 
atmospheric-derived pool gases from the surrounding water while 
en route to the surface. If the original bottom bubbles are noble 
gas, as in the case of Horseshoe, the acquired pool gases can 
then quickly obliterate the original bubble composition. These re- 
sults are used to demonstrate that Yellowstone spring surface gas 
samples, and perhaps similarity sampled thermal springs from 
other hydrothermal systems, have gas abundances that depend 
more on spring morphology than processes occurring deeper in the 
hydrothermal system. 


9605 Noble gases in vent water from the Juan de Fuca 
Ridge. Kennedy, B.M. (Univ. of California, Berkeley (USA)). 
Geochimica et Cosmochimica Acta (USA), 52(7): 1929-1935 (Jul 
1988). 

Hydrothermal vent fluids collected with the DSRV Alvin from the 
southern limb of the Juan de Fuca Ridge are chemically unique, 
having chloride concentrations ~2 times ambient seawater. The 
same fluids contain noble gases in relative abundances like 2°C 
air-saturated seawater, the expected recharge composition. How- 
ever, the absolute noble gas abundances are depleted by ~30% 
relative to seawater. The combination of very high chloride and 
moderately depleted noble gases appears to require formation of a 
Cl-rich, gas-free brine by phase separation. This brine is mixed 
with recharge seawater at temperatures in excess of ~340°C and, 
therefore, deep in the hydrothermal system. 
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9606 (DOE/NASA/20370-23) Model OA Wind Turbine Gen- 
erator FEMA [Fallure Modes and Effects Analysis]. Klein, W.E. 
(National Aeronautics and Space Administration, Sandusky, OH 
(USA). Plum Brook Station); Lalli, V.R. National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Research Cen- 
ter. Oct 1989. 4p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract Al01-76ET20370. (NASA- 
TM-102378;CONF-9001 08-3: 1990 annual reliability and 
maintainability symposium, Los Angeles, CA (USA), 23-25 Jan 
1990). Order Number DE90001783. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

This report presents the results of Failure Modes and Effects 
Analysis (FMEA) conducted for the Wind Turbine Generators. The 
FMEA was performed for the functional modes of each system, 
subsystem, or component. The single-point failures were eliminated 
for most of the systems. The blade system was the only exception. 
The qualitative probability of a blade separating was estimated at 
Level D-remote. Many changes were made to the hardware as a 
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result of this analysis. The most significant change was the addi- 
tion of the safety system. Operational experience and need to 
improve machine availability have resulted in subsequent changes 
to the various systems which are also reflected in this FMEA. 2 
refs., 3 figs. 


9607 (ECN-89-170) On the prediction of aero-elastic sta- 
bility of largestall-regulated wind turbine rotors. Van Hulle, 
F.J.L.; Dragt, J.B. Netherlands Energy Research Foundation, Pet- 
ten (Netherlands). Sep 1989. 8p. Available from Netherlands 
Energy Research Foundation ECN, P.O. Box 1, 1755 ZGPetten, 
Netherlands. 

Paper presented at AWEA/USDOE conference Windpower '89, 
SanFrancisco, CA, USA, 24-27 September 1989. 

Rotors of large stall-regulated wind turbines with relative 
softblades suffer from an enhanced risk of so-called 'stall- 
inducedvibrations’. Resonant oscillations can develop, caused by 
externalsources (e.g. turbulence) as well as by non-linear 
behavior(self-excitation). A global (non-linear) model was devel- 
oped toinvestigate the aero-elastic stability in stall of blades with 
aflapping degree of freedom. For a single deflection mode, and 
usingquasi-stationary aerodynamics, the equation of motion of the 
bladedescribes a system with strong non-linear damping, which 
can be easilysimulated. Simulations with the model show the blade 
respcnse sometimesdeveloping to limit cycle behavior, depending 
on the variation of thedamping coefficient with the wind speed. An 
attempt has been made toevaluate the effect of instationary aero- 
dynamics (dynamic stall) on thestability conditions. The effects of 
scale are also briefly discussed.The results allow to make some 
general design recommendations for largestall-regulated blades. 
Observed flapping vibrations in stall at highwind speeds of blades 
mounted on the experimental 25 m HAWT facility ofECN at Petten 
are described and tentatively compared with the modelresults. A 
certain similarity between the measurements and modelpredictions 
is shown. 7 figs., 12 refs., 2 tabs. 


9608 (IW-R-519) Performance measurements of the 
Kolibrie- and Fact rotor withtipvanes on the full-scale experi- 
mental wind turbine. Bruining, A. Technische Hogeschool Delft 
(Netherlands). inst. voor Windenergie. Apr 1989. 64p. Order Num- 
ber DE90735533. Available from NTIS (US Sales Only), PC 
A04/MF A01. 

The results are presented of the performance measurements on 
theKolibrie rotor with Liebeck tipvanes and the FACT rotor with 
NACAtipvanes. The measurements were carried out on the 
experimentalfull-scale wind turbine rotor test facility in Hoek van 
Holland of theDelft University of Technology. The results are pre- 
sented in Cp -A plots. The covered range of tip speed ratios was 
betweend = 5 and = 13. The used blade pitch angles variedbe- 
tween 1 ° and 6 °. The lift coefficients on the tipvanevaried 
between C, = 0.5 and C, = 1.0 for the Kolibrietipvanes and be- 
tween C, = 0.9 and C, = 1.0 for the FACTtipvanes. Finally the 
results of the calculated gross power reducedwith the measured 
tipvane drag characteristics are compared with themeasured power 
of the rotor with tipvanes in the Cp - Aplots. These calculations are 
in agreement with the measurements. Atmoderate lift coefficients 
on the tipvane the same power could bemeasured on the Kolibrie 
rotor with and without tipvanes. At high liftcoefficients on the tip- 
vane only negative power output was achieved dueto a too high 
drag level of the tipvane. Calculations showed that theremight be a 
significant contribution of induced drag. 37 figs., 9 refs.,6 tabs. 


9609 Wind/diesel energy systems: Review of design op- 
tions and recent developments. McGowan, J.G. (Univ. of 
Massachusetts, Amherst (USA)); Manwell, J.F.; Connors, S.R. So- 
lar Energy (USA), 41(6): 561-575 (1988). 

The combination of wind turbine generators with diesel engine- 
generator sets offers a potentially cost effective hybrid electric 
system that has many stand-alone and small grid-connected appli- 
cations. This article reviews wind/diesel systems and the current 
status of worldwide research and development on such systems. In- 
cluded is a detailed summary of the modes of operation and types 
of wind/diesel systems, as well as a review of recent improvements 
in system components and analysis. Included with a discussion of 
general applications is a case study summary of a village-scale 





wind/diesel systems’ generating and economic performance. A de- 
sign methodology for these types of systems is presented. 
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Refer also to citation(s) 9083, 9490, 10006, 10008, 10009, 10010, 
10011, 10012, 10013, 10014, 10163, 10173, 10418, 10733, 10805, 
10806, 10807, 10808, 10809, 10810, 10811, 10812, 10813, 10815, 
10837, 11269 


9610 (CISE-4812) Integrating shallow and deep knowl- 
edge in the design of an on-line process monitoring system. 
Gallanti, M.; Gilardoni, L.; Guida, G.; Stefanini, A.; Tomada, L. 
Centro Informazioni Studi Esperienze, Milan (Italy). 1989. 25p. Or- 
der Number DE90733695. Available from NTIS (US Sales Only), 
PC AcCS/MF A01. 

Reprinted from ‘Cognitive Engineering in Complex Dynamic 
Worlds’, pp. 191-214, 1988. 

Monitoring and malfunctions diagnosis of complex industrial 
plants involves, in addition to shallow empirical knowledge about 
plant operation, also deep knowledge about structure and function. 
This paper presents the results obtained in the design and experi- 
mentation of PROP and PROP-2 systems, devoted to on-line 
monitoring and diagnosis of pollution phenomena in the cycle water 
of a thermal power pliant. In particular, * focuses on PROP-2 archi- 
tecture, with encompasses a four-level hierarchical knowledge base 
including both empirical knowledge and a deep model of the plant. 
Shallow knowledge is represented by production rules and event- 
graphs (a formalism for expressing procedural knowledge), while 
deep knowledge is expressed using a representation language 
based on the concept of component. One major contribution of the 
proposed approach has been to show in a running experimental 
system that a suitable blend of shallow and deep knowledge can 
offer substantial advantages over a single paradigm. 


9611 (CONF-880702—25) Comparative exergy analysis of 
STIG and combined-cycle gas turbines. Manfrida, G.; Bosio, A. 
Florence Univ. (Italy). Dipt. di Energetica. Aug 1988. 8p. From 
IECEC '88: 23. intersociety energy conversion engineering confer- 
ence; Denver, CO (USA); 31 Jul - 5 aug 1988. Order Number 
DE90733664. Available from NTIS (US Sales Only), PC A02. 

In this work, the thermodynamics of simple-cycle steam-injected 
gas turbines are studied by means of exergy analysis. The different 
types of losses are considered and their relevance to plant pertor- 
mance is determined. Calculations are performed for typical gas 
turbine operating parameters using an exergy analysis computer 
code. The results indicate the possibility of achieving high efficien- 
cies and large power output improvements; however, the 
performance is lower than that of advanced gas/steam combined 
cycles. 


9612 (CONF-880702-—26) A comparative study of the ways 
of converting steam power plants to steam-gas combined cy- 
cle power plants. Negri di Montenegro, G.; Bettocchi, R.; Cantore, 
G.; Borghi, M.; Naldi, G. Bologna Univ. (Italy). Aug 1988. 7p. From 
IECEC ’88: 23. intersociety energy conversion engineering confer- 
ence; Denver, CO (USA); 31 Jul - 5 aug 1988. Order Number 
DE90733658. Available from NTIS (US Sales Only), PC A02. 

Paper presented at 23rd intersociety energy conversion engi- 
neering conference (Denver, 31 Jul-5 Aug 1988). 

The paper considers gas-steam combined cycle power plants 
derived from already working steam power plants, by inserting a 
Brayton cycle gas turbine as a topper. The conversion of super- 
heated, superheat-reheated and regenerative steam cycles power 
plants is here examined. The following ways of conversion are 
studied: - replacement of the original steam generator with a re- 
covery boiler either with afterburning at the gas turbine exhaust or 
not; - keeping in operation the same steam generator of the work- 
ing steam plant and burning fuel inside the gas turbine exhaust 
gases. In the latter instance, the possibility of adding external air, 
through the steam generator air preheater, to the gas turbine ex- 
haust gases is considered too. The combined power plant overall 
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efficiency and the gas to stem power ratio are evaluated and a 
comparison is made between the values obtained in the aforesaid 
cases; moreover, the overall efficiency is also compared with that 
of the original working steam plant. The study carried out shows 
that maximum overall efficiencies are attained when adopting a re- 
covery boiler and that the afterburning at the gas-turbine exhaust is 
not always advantageous. When keeping in operation the original 
steam generator and external air is added, matching of standard 
size gas-turbines to the steam plant is made easier. 


9613 (CONF-891226-3) An open-cycle magnetohydrody- 
namic plant with a CO2/O>2 oxidizer. Berry, G.F. Argonne 
National Lab., IL (USA). 1989. 10p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract W-31109-ENG-38. From 10. international 
conference on MHD electrical power generation; Tiruchirapalli (In- 
dia); 4-8 Dec 1989. Order Number DE90004876. Available from 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

A novel concept is proposed in which a CO2/O> mixture is used 
instead of O2-enriched air as the oxidizer stream for burning coal 
in magnetohydrodynamic (MHD) electric power generation. When 
coal is burned with a CO2/O> oxidizer, the principal gaseous prod- 
ucts are approximately 92% CO2, 5% H2O, and 3% O>2. Obtaining 
a high-purity CO2 stream from these combustion products is rela- 
tively easy compared to that from a conventional flue-gas stream, 
which contains only about 15% COz. A portion of the high-purity 
CO, stream would be recycled and mixed with O2 (from an air 
separation unit); the remainder of the CO2 could be processed and 
sold. This concept would significantly reduce emissions that con- 
tribute to both acid rain and the greenhouse effect because there 
is little (if any) release of combustion products into the atmosphere. 
The CO2 MHD system would be approximately 3% less efficient 
than an O2-enriched MHD system with the same thermal input. 
However, costs associated with the CO. system would be lower, 
principally because of elimination of NO, decomposition equipment 
and reduced steam generator costs due to lower volumetric fiue- 
gas flow rates. This report describes the CO. MHD concept and 
provides a first-order evaluation of performance. Costs are also 
discussed. 35 refs., 4 figs., 4 tabs. 


9614 (CONF-8704387-, pp. 13-38) Technical requirements 
and decisions of the turbine-alternator set user: ENEL (laly) 
thermal power plants. Billi, B. (ENEL, Rome (italy)); Pastorino, G. 
ENEA, Rome (italy). Sep 1988. (In Italian). From Conference on in- 
novations in turbine-alternator set design; Rome (italy); 15 Apr 
1987. In Innovations in turbine-alternator set design. Proceedings 
of the conference held in Rome, 15 Apr 1987. Order Number 
DE90733605. Available from NTIS (US Sales Only), PC A10. 

The fundamental requirements of turbine-alternator users can 
only be met through continued development of product quality in 
terms of performance, reliability, flexibility. The integration of im- 
proved quality with technological innovationis optimized through a 
coordinated effort by user, fabricator and reseach and development 
teams. These principles are being applied by ENEL (Italian Na- 
tional Electricity Board), a major user of turbine-alternator sets, in 
the management of programs to effectively operate and maintain 
existing plants (major fuel oil burning), to realize integrated on-line 
control systems and new poly-fuel systems with increased stan- 
dardization of components. 


9615 (CONF-8704387-, pp. 89-99) Innovation results and 
objectives in steam turbine design and fabrication at Franco 
Tosi Industriale (Italy). Cavalieri, P. (Franco Tosi Industriale SpA, 
Legnano (taly)). ENEA, Rome (italy). Sep 1988. (In Italian). From 
Conference on innovations in turbine-alternator set design; Rome 
(Italy); 15 Apr 1987. In Innovations in turbine-altermnator set design. 
Proceedings of the conference held in Rome, 15 Apr 1987. Order 
Number DE90733605. Available from NTIS (US Sales Only), PC 
A10. 

A brief outline is given of research and development activities, 
results and objectives at Franco Tosi Industriale whose plans put 
emphasis upon the realization of a low pressure 3000 rpm, 40 inch 
blade, steam turbine designed and built to meet current global 
market preferences. Much of the 10 billion liras R&D investment is 
being channeled into the design and construction of a demonstra- 
tion 40 inch blade model, a full scale test facility which will allow 
the accurate reproduction of wet steam effects, an optic probe for 
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the measurement of droplet size and quality, expert systems and 
on-line control systems. 


9616 (CONF-8805337-, pp. 33-64) Mathematical model for 
the calculation of effects due to secondary flows: Develop- 
ment and application. Mainini, G. (Franco Tosi Industriale SpA, 
Legnano (ltaly)). Consiglio Nazionale delle Ricerche, Rome (Italy). 
Progetto Finalizzato Energetica. Jun 1988. (In Italian). From Meet- 
ing on turbomachinery: research programs; Genoa (Italy); 5 May 
1988. In Turbomachinery: Research Programs. Proceedings of the 
meeting held at Genoa University (Italy), 5 May 1988. Order Num- 
ber DE90733700. Available from NTIS (US Sales Only), PC A22. 

The paper describes a mathematical model for the calculation of 
the effects due to secondary flows in steam turbines. It was devel- 
oped for application in cases dealing with plane cascades in 
compressible flows and annular cascades in subsonic flows. Com- 
parisons are made between experimental data and results obtained 
by means of a recent correlation for secondary flows, or vortices, 
in plane turbine cascades. 


9617 (CONF-8805337-, pp. 65-84) Evaluation of losses in 
steam turbine cascades. Martelli, F. (Florence Univ. (Italy). Dipt. 
di Energetica); Boretti, A. Consiglio Nazionale delle Ricerche, 
Rome (italy). Progetto Finalizzato Energetica. Jun 1988. (In Italian). 
From Meeting on turbomachinery: research programs; Genoa 
(Italy); 5 May 1988. In Turbomachinery: Research Programs. Pro- 
ceedings of the meeting held at Genoa University (Italy), 5 May 
1988. Order Number DE90733700. Available from NTIS (US Sales 
Only), PC A22. 

Techniques are developed for the prediction of losses in steam 
turbine cascades. Particular characteristics and peculiar aspects 
relative to the problem of loss prediction are expounded. An exam- 
ple of a correlative approach is presented along with an illustration 
of the application of a calculation method for viscous 
two-dimensional flows. The basis for the mathematical model is il- 
lustrated and discussed. Based on the results obtained with this 
model, future research plans are drawn. 


9618 (CONF-8805337—, pp. 85-103) Analysis of two- 
dimensional condensing flows (non-equilibrium effects in wet 
steam turbines). Bidini, G. (Florence Univ. (Italy). Dipt. di Energet- 
ica); Martelli, F. Consiglio Nazionale delle Ricerche, Rome (italy). 
Progetto Finalizzato Energetica. Jun 1988. (in Italian). From Meet- 
ing on turbomachinery: research programs; Genoa (italy); 5 May 
1988. In Turbomachinery: Research programs. Proceedings of the 
meeting held at Genoa University (Italy), 5 May 1988. Order Num- 
ber DE90733700. Available from NTIS (US Sales Only), PC A22. 

A preliminary analysis is performed of the fundamental equations 
which describe the problem and emphasis is given to the terms 
connected with condensation itself. This analysis leads to the pre- 
sentation of a complete but complex model and then to a simplified 
model with an acceptable margin of error. Some considerations are 
reported regarding difficulties due to numerical instabilities (con- 
nected with the adopted time-dependent method and abrupt 
physical phenomena of the quasi-impulsive type such as nucle- 
ation) which tend to be auto-excitative and occurring, above all, 
within an almost natural procedure and not capable by its own na- 
ture to correctly simulate a physical transient. Some results are 
presented and a discussion is made of possible further develop- 
ment of model to suit industrial application. 


9619 (CONF-8805337-, pp. 193-213) Analysis of two- 
dimensional flows with condensation shocks; analysis of 
aerodynamics in channels and cascades (blade to blade flow 
analysis). Trucco Martinengo, A. (Genoa Univ. (Italy)); Nurzia, F.; 
Bonannini, A. Consiglio Nazionale delle Ricerche, Rome (taly). 
Progetto Finalizzato Energetica. Jun 1988. (in Italian). From Meet- 
ing on turbomachinery: research programs; Genoa (italy); 5 May 
1988. In Turbomachinery: Research programs. Proceedings of the 
meeting held at Genoa University (Italy), 5 May 1988. Order Num- 
ber DE90733700. Available from NTIS (US Sales Only), PC A22. 
In steam turbine cascades, the vapour near the extrados of the 
blade profiles undergoes an initial strong acceleration, reaches, af- 
ter the first part of the channel, an elevated degree of subcooling, 
then nucleates in the second part where the expansion velocity 
values are lower and therefore particle residence time is sufficient 
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to allow condensation. These conditions are not evidenced near 
the intrados for which, along the tangential direction, corresponding 
to the edge of the cascade outlet, the liquid results concentrated in 
the half of the blade vane near the extrados of the profiles. Here, 
the vapour is saturated while it remains subcooled in the remaining 
part of the section. This paper develops a model for the simulation 
of condensing flows in cascades. It allows the calculation, within 
and downstream of the cascade, of the quality and diameter of the 
droplets and the determination of the influence of the liquid on the 
shock waves downstream of the profiles and on the deviation of 
the flow. 


9620 (CONF-8805337-, pp. 215-240) One-dimensional cal- 
culation method for the erosion factor in turbines: Analysis of 
the influence of blade geometry and fluid dynamics upon ero- 
sion processes. Rondanini, R. (Franco Tosi Industriale SpA, 
Legnano (Italy)). Consiglio Nazionale delle Ricerche, Rome (italy). 
Progetto Finalizzato Energetica. Jun 1988. (in Italian). From Meet- 
ing on turbomachinery: research programs; Genoa (Italy); 5 May 
1988. In Turbomachinery: Research programs. Proceedings of the 
meeting held at Genoa University (Italy), 5 May 1988. Order Num- 
ber DE90733700. Available from NTIS (US Sales Only), PC A22. 

The present report deals with the development of a mathematical 
model to estimate the effects of geometrical and fluid dynamics 
characteristics of steam turbine blades upon the formation of large 
fog droplets in the stator region. the study has allowed the identifi- 
cation of all the geometrical and fluid dynamics parameters which 
play a predominant role in the entire process, i.e., absolute velocity 
of the vapour phase leaving the stator; the distance between stator 
and rotor; the efficiency of the collection of condensate on the sta- 
tor surface; degree of humidity across the stator. 


9621 (CONF-8805337-, pp. 241-276) Three-dimensional 
flows in steam turbines. Satta, A. (Genoa Univ. (Italy). Dipt. di In- 
gegneria Energetica). Consiglio Nazionale delle Ricerche, Rome 
(Italy). Progetto Finalizzato Energetica. Jun 1988. (in Italian). From 
Meeting on turbomachinery: research programs; Genoa (Italy); 5 
May 1988. In Turbomachinery: Research programs. Proceedings of 
the meeting held at Genoa University (Italy), 5 May 1988. Order 
Number DE90733700. Available from NTIS (US Sales Only), PC 
A22. 

This paper is a review of the research program on homogeneous 
condensation in steam turbines and secondary flows in annular 
and rectilinear axial turbine cascades. With regard to the theorecti- 
cal analysis of homogeneous condensation, reference is made to a 
thorough flow calculation code (previously developed by the 
Author) which is used for the analysis of two-phase flow in two- 
dimensional geometries. The second theme describes difficulties 
encountered in the measurement of the Reynolds number in exper- 
iments to validate models for the analysisof three-dimensional 
turbulent flow in a turbine cascade. 


9622 (CONF-8805337-, pp. 429-461) Steam quality mea- 
surement for 329 MW(e) steam turbine: Use of optical probe 
for three loads. Comparison with theoretical values. Galli, F. 
(Franco Tosi Industriale Spa, Legnano (Italy)). Consiglio Nazionale 
delle Ricerche, Rome (italy). Progetto Finalizzato Energetica. Jun 
1988. (In Italian). From Meeting on turbomachinery: research pro- 
grams; Genoa (italy); 5 May 1988. In Turbomachinery: Research 
programs. Proceedings of the meeting held at Genoa University 
(italy), 5 May 1988. Order Number DE90733700. Available from 
NTIS (US Sales Only), PC A22. 

This paper deals with the study and the realization of an optical 
instrument suitable for the measurement of steam quality in a tur- 
bine. In experimental tests, measurements were made downstream 
the final low pressure stage of a 320 MW(e) turbine. The compari- 
son of experimental results with theoretical calculations is reported. 


9623 (CONF-8805337-, pp. 463-484) New testing method 
for model of steam turbine exhaust: Aspiration of wall limit 
layer and complete flow measurement at critical sections. 
Mainini, G. (Franco Tosi Industriale SpA, Legnano (Italy); Milloni, 
R. Consiglio Nazionale delle Ricerche, Rome (ltaly). Progetto 
Finalizzato Energetica. Jun 1988. (In Italian). From Meeting on tur- 
bomachinery: research programs; Genoa (Italy); 5 May 1988. In 
Turbomachinery: Research programs. Proceedings of the meeting 





held at Genoa University (Italy), 5 May 1988. Order Number 
DE90733700. Available from NTIS (US Sales Only), PC A22. 

Upon the basis of a critical analysis of previous test results, this 
paper describes the salient characteristics of a new steam turbine 
flow measurement method highlighted by a special procedure for 
the aspiration of the limit layer developed along the walls of the in- 
take duct and a complex technique for the inspection of the flow at 
the diffuser inlet. Attention is given to the description of the test’s 
aerodynamic probe. 


9624 (CONF-8805337-, pp. 554) Flow meausuring 
techniques in transonic blade cascade of steam turbine: Mea- 
surement of secondary flow effects. Gaiba, S. (Franco Tosi 
Industriale SpA, Legnano (italy)); Perdichizzi, A. Consiglio 
Nazionale delle Ricerche, Rome (italy). Progetto Finalizzato Ener- 
getica. Jun 1988. (in Italian). From Meeting on turbomachinery: 
research programs; Genoa (Italy); 5 May 1988. In Turbomachinery: 
Research programs. Proceedings of the meeting held at Genoa 
University (Italy), 5 May 1988. Order Number DE90733700. Avail- 
able from NTIS (US Sales Only), PC A22. 

For this experiment, a miniaturized pressure probe was devel- 
oped which minimized obstruction effects. The paper illustrates the 
automatic calibration system developed to speed up data acquisi- 
tion relative to the calibration of the probe. The experiment was 
conducted with four different expansion ratios to evidence the dif- 
ferent behaviour in the development of secondary flows due to 
compressibility effects. The results, expressed in terms of sec- 
ondary velocity components, local loss coefficients, supply a 
detailed representation of secondary flows. The passage, angle 
and shed vortices are clearly identified. The results also present 
the loss coefficients along the length of the blades, as well as an- 
gles of deviation. 


9625 (CONF-8805337-, pp. 509-534) Analysis of behav- 
iour of transonic profiles with strong curvature: Test facilities, 
instrumentation, test results, theoretical interpretations. Pit- 
taluga, G. (Udine Univ. (Italy)); Benvenuto, G. Consiglio Nazionale 
delle Ricerche, Rome (italy). Progetto Finalizzato Energetica. Jun 
1988. (In Italian). From Meeting on turbomachinery: research pro- 
grams; Genoa (Italy); 5 May 1988. In Turbomachinery: Research 
Programs. Proceedings of the meeting held at Genoa University 
(ttaly), 5 May 1988. Order Number DE90733700. Available from 
NTIS (US Sales Only), PC A22. 

Relevant to experimental investigations on the performance of a 
transonic turbine blade cascade, this paper discusses recent devel- 
opments regarding the following topics: the experimental 
equipment and relative instrumentation; the results of tests on 
turbine blade cascades; the conceptual methods specifically devel- 
oped and aimed at the optimized design of steam turbines systems 
and turbine blades; the theoretical-numerical procedures developed 
and applied as supports for theoretical-experimental analyses and 
the redesign of blade profiles to increase efficiency. 


9626 (CONF-8805337-—, pp. 535-554) Tests on steam tur- 
bine blade cascade in saturated steam of varying quality: 
Measurement of moisture content using calorimetric method. 
Campora, U. (Genoa Univ. (Italy). Dipt. di Ingegneria Elettrica); 
Trucco Martinengo, A.; Milloni, R. Consiglio Nazionale delle 
Ricerche, Rome (Italy). Progetto Finalizzato Energetica. Jun 1988. 
(In Italian). From Meeting on turbomachinery: research programs; 
Genoa (Italy); 5 May 1988. in Turbomachinery: Research pro- 
grams. Proceedings of the meeting held at Genoa University (Italy), 
5 May 1988. Order Number DE90733700. Available from NTIS 
(US Sales Only), PC A22. 

In this discussion of measuring methods for pressure distribution 
in a turbine blade cascade in wet steam, attention is given to a de- 
scription of a calorimetrical probe for the evaluation of wetness 
fraction upstream the measurement zone. Reference is made to 
flow visualization techniques (being on the Schlieren method) being 
employed at the test facility of the Department of Energetics Engi- 
neering of the University of Genoa, Italy. 


9627 (CONF-8809331—, pp. 253-267) The contribution of 
gas turbines to energy conservation: High efficiency systems. 
Locatelli, M. (FIAT Aviazione, Turin (Italy)). Rome Univ. (Italy); 
ENEA, Rome (italy). Sep 1988. (in Italian). From International 
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seminar on energy saving; Rome (Italy); 12-13 Sep 1988. In Inter- 
national seminar on energy saving. Proceedings. Rome, 12-13 Sep 
1988. Order Number DE90733723. Available from NTIS (US Sales 
Only), PC A21. 

The paper describes the contribution of gas-turbines to energy 
saving; an evaluation of the efficiency of these plants in compari- 
son with traditional plants is reported. Brief technical notes are 
provided on the performance characteristics of a cogeneration gas- 
turbine power plant designed and built by FIAT, Italy. 


9628 (CRIE-T—88014) Theoretical study on creep damage 
detection by ultra-sonic wave measurement. Matsubara, 
Masaaki; Nitta, Akihito. Central Research Inst. of Electric Power In- 
dustry, Komae, Tokyo (Japan). Energy and Environment Lab. Dec 
1988. 33p. (in Japanese). Order Number DE90702472. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

This report described the theoretical study on an application of 
ultrasonic wave measurement to detect the creep damage of a 
steam turbine rotor material. It was clarified from reference survey 
that there were many studies on application of an ultrasonic 
method to detect creep damage by considering the effectiveness of 
this method, but researching example for the rotor material by 
other research organizations could not be found. The author devel- 
oped a theoretical evaluation method of change in ultrasonic wave 
attenuation and velocity with progress in creep damage by using 
the creep cavity growth model and so on. This method enabled to 
grasp the approximate changes of ultrasonic variables accompa- 
nied by the progress of creep damage. Further, it was theoretically 
supported that the change in attenuation was more appropriate pa- 
rameter than the change in velocity to detect the creep damage for 
the rotor material. 14 refs., 28 figs., 4 tabs. 


9629 (CRIE-T—88026) Withstand voltage characteristics of 
insulator strings covered with snow. Takasu, Kazuhiko; Mat- 
suda, Hisakazu; Ogawa, Hisashi. Central Research Inst. of Electric 
Power Industry, Komae, Tokyo (Japan). Energy and Environment 
Lab. Dec 1988. 68p. (in Japanese). Order Number DE90702470. 
Available from NTIS (US Sales Only), PC AO4/MF A01. 

AC overvoltage, switching and lightning impulses flashover tests 
of strain insulator sets covered with snow have been carried out. 
Withstand voltages of snow covered insulator set for high voltage 
ac transmission line have been investigated with the obtained test 
results. Flashover characteristics of snow covered insulator were 
affected by specific gravity of snow, conductivity of water melted 
snow, height and ratio of snow covering. Short-time ac flashover 
voltage of insulator set covered with snow becomes higher, as time 
to flashover gets shorter. When time to flashover was 0.1 second, 
minimum volume of overvoltage ratio to ac continuous withstand 
voltage was about 1.2. Switching impulse flashover voltage of snow 
covered insulator set with ac pre-stress was 10% lower than that 
without pre-stress. This is why snow condition is changed by leak- 
age current under ac voltage application. 14 refs., 40 figs., 8 tabs. 


9630 (EPRI-GS-6596) Rainbow test of advanced coatings 
for gas turbine biades and vanes: Final report. van Roode, M. 
(Solar Turbines, Inc., San Diego, CA (USA)). Electric Power Re- 
search Inst., Palo Alto, CA (USA); Solar Turbines, Inc., San Diego, 
CA (USA). ¢ Dec 1989. 171p. Sponsored by Electric Power Re- 
search Institute. Available from Research Reports Center, Box 
50490, Palo Aho, CA 94303. 

The principal objective of this program was to carry out a com- 
parative evaluation of the hot corrosion resistance of commercially 
available coatings applied to Ni-base blades and Co-base vanes in 
the hot section of an industrial gas turbine operating on a lower 
grade liquid fuel. The coatings evaluated included diffusion alu- 
minides, metallic overlays, and a duplex ceramic overlay. This 
report summarizes the results of two Rainbow field tests performed 
for 7940 and 10,307 hours and details the results of the second 
test. The coatings were evaluated by visual observation, metallog- 
raphy, and coating thickness determinations. As a class MCrAIX 
(M = Co,NiCo; X = Y,Hf) low pressure plasma spray (LPPS) and 
electron beam physical vapor deposition (EB-PVD) overlay coat- 
ings showed the best overall protection against hot corrosion. 
MCrAIX blade coatings demonstrated superior hot corrosion resis- 
tance when compared with modified (Cr-,Pt(Rh)-) blade coatings in 


ERA Vol. 15, No. 5 91 





20 FOSSIL-FUELED POWER PLANTS 
2001 Power Plants and Power Generation 


the low-temperature (Type 2) and intermediate (Type 1/2) tempera- 
ture regimes of the lower blade sections. Pt-aluminides performed 
better in the high-temperature (Type 1) regime of the upper blade 
section approaching the hot corrosion resistance of the MCrAIX 
overlays. 34 refs., 53 figs., 17 tabs. 


9631 (ETDE-IT-89-50) Performance levels obtainable 
from steam-gas turbine combined cycles. Negri di Montenegro, 
G.; Bettocchi, R.; Cantore, G.; Naldi, G. Bologna Univ. (Italy). Jun 
1988. 8p. (CONF-880607-3: 33. ASME international gas turbine 
and aeroengine congress and exposition, Amsterdam (Nether- 
lands), 5-8 Jun 1988). Order Number DE90733657. Available from 
NTIS (US Sales Only), PC AO2/MF A01. 

Paper presented at the gas turbine and aeroengine congress 
(Amsterdam, 6-9 Jun 1988). 

This study aims at the evaluation of the best performance ob- 
tainable from steam-gas turbine combined piants both in a new 
plant design and in improving existing steam plants by adding a 
topping gas turbine system. A method of comparison is presented 
here, based on the choice of a steam-gas reference cycle which 
has shown to be particularly suitable for a general study. A thermo- 
dynamic analysis has been carried out showing the influence on 
the combined plant overall efficiency on the parameters character- 
izing both the gas and steam cycles. The reference cycle as well 
as those derivable from it by modifying the gas portion cycle only 
has been studied. The analysis was also extended to evaluation of 
the gas to steam units output power ratio and of the efficiency in- 
crease when repowering a steam unit. It has been shown that the 
combined cycle plants maximum overall-efficiency is achieved, 
whatever the steam cycle, when the gas turbine cycle operates at 
maximum specific work. The result is that the best performance in 
combined cycle plants is achieved by using multiple expansion with 
reheating in the gas cycle, when designing a new plant. When 
steam plants are to be repowered by means of existing gas turbine 
units, afterburning may be useful to improve performance. 


9632 (ETDE-IT-89-57) Second-law analysis of combined 
gas-steam power plants. Manfrida, G.; Bosio, A.; Bidini, G. 
Florence Univ. (Italy). Dipt. di Energetica. Sep 1988. 9p. (CONF- 
880826-2: ASME COGEN-TURBO: 2nd international symposium 
on turbomachinery, combined-cycle technologies and cogeneration, 
Montreux (Switzerland), 30 Aug - 1 sep 1988). Order Number 
DE90733666. Available from NTIS (US Sales Only), PC A02/MF 
A01. 

Paper presented at 2nd international symposium and exposition 
on turbomachinery, combined-cycle technologies and cogeneration 
(Montreaux, 30 Aug-1 Sep 1988). 

Achieving top performance levels (efficiencies over 47%) in gas- 
steam combined power plants requires accurate matching of topper 
and bottomer cycles. An exergy analysis method applied to detailed 
plant configurations highlights the real potential of combined cycles 
with reference to existing or next-generation gas turbine engines. 


9633 


(ETDE-IT-89-71) Conversion of steam and gas 
power plants to combined cycles. Negri di Montenegro, G.; Bet- 
tocchi, R.; Cantore, G.; Borghi, M.; Naldi, G. Bologna Univ. (Italy). 
Facolta di Ingegneria. Sep 1987. 8p. (CONF-8709379-1: ASME 
international symposium on turbomachinery, combined-cycle tech- 


nologies and cogeneration, Montreux (Switzerland), 2-4 Sep 1987). 
Order Number DE90733667. Available from NTIS (US Sales Only), 
PC A02. 

Paper presented at the ASME international symposium and ex- 
position on turbomachinery, combined cycle technologies and 
cogeneration (Montreaux, 2-4 Sep 1987). 

This paper studies the repowering of already operating steam or 
turbogas plants through the fitting of a turbogas unit as topper in 
the first case, and a steam unit as bottomer in the second, thus 
obtaining steam-gas combined plants. As to steam plants, a 
methodology has been defined which permits evaluation of both 
the overall efficiency and gas to steam power ratio of the derived 
combined plant obtained by superposing a turbogas unit on any 
assigned steam plant so as to permit integral utilization or mini- 
mum modification of the steam section. A particularly elementary 
version of the methodology, whose optimum approximation has 
been checked against a more complicated one, shows that to re- 
power a given steam plant an optimal topper exists, that operating 
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in maximum 'specific work’ conditions. The efficiency increases 
thus obtained are decidedly significant, while the power ratios be- 
tween the gas and steam sections assume values that permit the 
repowering of steam plants even where their power is relatively 
high, adopting single gas units. As to repowering of operating tur- 
bogas plants, the method allows the configuration and the most 
suitable thermodynamic characteristics of the steam bottomer to be 
determined with respect to the operating conditions of the assigned 
turbogas plant. In this case increases in efficiency are very great 
even if stem sections of elementary configuration and not very high 
thermodynamic characteristics are utilized as bottomers. 


9634 (ETDE-IT—89-74) TERM-MIMIC: A program for the 
process simulation of a thermohydraulic test facility aimed at 
the qualification of industrial components. Annunziato, A.; Pic- 
chia, F.R.; Tampone, O. ENEA, Casaccia (Italy). Centro Ricerche 
Energia. Mar 1989. 17p. (CONF-890377-—2: International seminar 
on mathematical modeling and computer simulation of processes in 
energy systems, Sarajevo (Yugoslavia), 20-24 Mar 1989). Order 
Number DE90733759. Available from NTIS (US Sales Only), PC 
AO3/MF A01. 

Paper presented at international forum on mathematical model- 
ing and computer simulation of processes in energy systems 
(Sarajevo, 20-24 Mar 1989). 

The VAPORE (Valve and Pressurizer Operation Related Experi- 
ments) facility was built with the principal aim to perform 
qualification tests for valves for energy supply plants. TERM-MIMIC 
is a program that allows the simulation of the behaviour of the VA- 
PORE plant, both by a diagram representation of process variables 
and by mimics, namely, graphic representations of the state of 
physical components involved with the process. It is based on for- 
mulations and algorithms of the VAPSIM program, studied for the 
functional simulation of critical plant components. The need to real- 
ize a tool that, besides giving prediction and check data, could 
describe process evolution in a more immediate and intuitive way, 
had to be recognized for operator training and qualification. The 
performances of opening, reclosure and flowrate tests of safety 
valves were simulated in detail. The TERM-MIMIC program was im- 
plemented in the PASCAL language and in VMS environment on a 
DIGITAL VAX 11/750 computer. Graphic libraries PLOT 10 IGL and 
PLOT 10 STI were used to realize the graphic part of the program. 


9635 (NAL-TR-974T) Secondary flows and losses in two 
types of straight turbine cascades (1). Stator case. Yamamoto, 
Atsumasa; Nouse, Hiroyuki. National Aerospace Lab., Chofu, 
Tokyo (Japan). May 1988. 17p. Order Number DE89910181. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01. 

To obtain some experimental data of secondary flows and asso- 
ciated total pressure losses occurring in turbine cascades, 
generation and development mechanisms were examined of the to- 
tal pressure loss in a straight stator cascade with a turning angle of 
about 65 deg. To make clear a loss transfer and accumulation 
process over the surface of cascade passage, superimposed sec- 
ondary flow vectors and loss contours were given at 14 serial 
traverse planes located before, in and after the cascade, and distri- 
butions of static pressures and losses were given on various 
planes close to blade surfaces and an endwall surface. Further- 
more, variation of mass-averaged flow angle, velocity and loss 
through the cascade, and evolution of overall loss from upstream 
to downstream of th cascade were given. As a result, in particular, 
the significant contribution of secondary flows on the loss genera- 
tion process was shown only near the blade suction surface 
downstream from the cascade throat corresponding to an adverse 
pressure gradient (deceleration) region. 19 refs., 7 figs. 


9636 (OH/RD-134D457) The significance of current limit- 
ing fuse damageability. Cress, S.L. (Ontario Hydro Research, 
Toronto, ON (Canada)). Ontario Hydro Research Div., Toronto, ON 
(Canada). Jun 1989. 137p. (CE-02803). Available from Canadian 
Electrical Association, Research & Development, Suite #500, One 
Westmount Square, Montreal, PQ, CAN H3Z 2P9. Prices: $75.00 
NON-MEMBERS; MEMBERS: PRICES UPON REQUEST FUNDS 
CAN. 

The damageability of current ‘i:.iting fuses (CLFs) and its impor- 
tance to electrical utilities are discussed in this report. Based on 
survey responses and laboratory test results, the report states that 





there are sufficient safety, economic and reliability concerns asso- 
ciated with CLF damageability to classify this as a significant 
problem. Of most concern is the fact that CLFs in common distri- 
bution system applications can become damaged and fail violently. 
Although historically such failures have been infrequent, mode-of- 
failure tests in this project have demonstrated that each event is 
potentially hazardous and costly. Eventful failures are most likely 
during the energization of mechanically damaged CLFs unable to 
withstand mechanical and electrical stresses. These results 
indicate the relative damageability of the different generic fuse de- 
signs. In addition, the conditions in the field that can damage CLFs 
are evaluated. In an effort to decrease the likelihood of CFL fail- 
ures, damageability tests were developed in this work and are 
recommended for inclusion in standards. Application information, 
that will assist utility staff in reducing CLF damage is also provided 
in this report. 35 refs., 23 figs., 17 tabs. 
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Refer also to citation(s) 9030, 9074, 9615, 9621, 9622, 9623, 
9625, 11438 


9637 (BG/MRS/M-15134) NOx emissions and reduction 
measures in industrial and power station steam generators. 
Niepenberg, H.P. 28p. Translated from Gas Waerme International; 
38: No. 5, 311-321(Jun/Jul 1989). : (20 Sep 1989). 

Manufacturers of fuel-burning equipment are faced with the chal- 
lenge to find ways and means of burning the whole range of fossil 
fuels without any impact on the environment. The primary consider- 
ation in any effort made to improve combustion is to ensure 
reliability, safety and availability of the fuel-burning equipment. It is 
generally taken for granted that fuel-burning equipment and fur- 
naces are designed to operate safely and reliably in continuous 
duty under a variety of conditions. The change from one fuel to 
another must also be possible in dual-fuel burners to meet opera- 
tional and process requirements. Burner manufacturers have 
developed various methods to solve the problem of reducing nitro- 


gen oxide emissions in the combustion of gaseous and liquid fuels. 
The author deals extensively with the ASR (axial stage return flow) 
approach and its possible combinations. The features of other NO, 
reduction methods have already been reported in the relevant 
trade journals. 2 refs., 22 figs. 


9638 (CRIE-T-88087) Field study of trace elements be- 
haviors in coakfired power plants. Yokoyama, Takayoshi; 
Asakura, Kazuo; Seki, Teruo. Central Research Inst. of Electric 
Power Industry, Komae, Tokyo (Japan). Energy and Environment 
Lab. May 1989. 54p. (In Japanese). Order Number DE90734948. 
Available from NTIS (US Sales Only), PC A04/MF A01. 

Field study on trace elements (Al, As, B, Be, Ca, Cd, Cl, Co, Cr, 
Cu, F, Fe, Hg, Mg, Mn, Mo, Ni, Pb, Sb, Se, Si, V, Zn, BaP) behav- 
ior in flue gas was carried out at three coal-fired power plants 
(capacity: 500, 500, 350MW), and the emission factors of trace el- 
ements in smoke removal systems of the plants were derived. 
Based on the study results, the annual mean maximum ground- 
level concentrations of trace elements were estimated by an air 
diffusion formula from a model of 1,000MW coal-fired power plant, 
and those values were compared with the mean concentrations in 
ambient air observed at 16 sites in Japan. As a result, the esti- 
mated maximum concentrations of trace elements in flue gas were 
nearly 1/100 - 1/10,000 of the concentrations observed in ambient 
air, indicating very few influences on ambient air. 20 refs., 8 figs., 
25 tabs. 


9639 (CRIE-U-88030) Development of technique for me- 
rine macrophyte bed creation in the coastal zone near power 
plant (10). Method for eelgrass (Zostera marina L.) bed cre- 
ation by seeding. Kawasaki, Yasuo; Yamada, Sadao; Honda, 
Masaki. Central Research Inst. of Electric Power Industry, Abiko, 
Chiba (Japan). Dec 1988. 28p. (In Japanese). Order Number 
DE90702508. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

With construction of coastal power plant, the marine macrophyte 
bed in the front sea area will be extinguished, and it’s restoration 
or alternative marine macrophyte bed creation is required. For that 
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reason, a study on eelgrass bed creation by the vegetative shoot 
transplanting has been carried out. In this study, a method for eel- 
grass bed creation by seeding which seems to be relatively lower 
cost, was examined on the best seeding time and the effect of 
sediment drifting in an out door water tank or in Odawa Bay. The 
results are as follows. The best seeding time was October to 
November. Eelgrass seeds germinated normally when buried 6 cm 
in the sediment from Odawa Bay. All of seedings died when they 
are completely buried in the sediment. Sand bottom change was 
heightened by wave action at Odawa Bay, so, sowed Zostera 
seeds were carried to the other place. From these results and 
some literatures note, a procedure to create eelgrass bed by a 
seeding method and the good conditions for the growth of zostera 
seedlings, are proposed. 14 refs., 19 figs., 8 tabs. 


9640 (DOE/FE-0145) SOX-NOX-ROX BOX flue gas clean- 
up demonstration project: Comprehensive report to Congress 
Clean Coal Technology Program. USDOE Assistant Secretary for 
Fossil Energy, Washington, DC (USA). Nov 1989. 32p. Sponsored 
by U.S. DOE Fossil Energy. Order Number DE90004458. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

In December 1987, Public Law No. 100-202, as amended by 
Public Law No. 100-446, provided $575 million to conduct cost- 
shared Innovative Clean Coal Technology (ICCT) projects to 
demonstrate emerging clean coal technologies that are capable of 
retrofitting or repowering existing facilities. One of the sixteen pro- 
jects selected for funding is a project proposed by Babcock & 
Wilcox (B&W) to demonstrate the SOX-NOX-ROX BOX (SNRB) 
flue gas clean-up process. The SNRB process combines the re- 
moval of SO2, NOx, and particulates within one unit — a high 
temperature baghouse. Sulfur dioxide is removed by injecting a 
sorbent, either sodium- or calcium-based, into the flue gas between 
the upper part of the boiler combustion zone and the economizer 
outlet. The sorbent reacts with the SO. to form a solid particulate, 
which is removed in the baghouse. The NO, reduction is accom- 
plished by selective catalytic reduction (SCR) using ammonia 
injected upstream of the baghouse. Some NO, removal occurs in 
the presence of injected sorbent, while the balance is removed in 
the presence of the SCR catalyst in the baghouse. 6 figs., 1 tab. 


9641 (DOE/FE-0151) WSA-SNOX flue gas cleaning 
demonstration project: A project proposed by Combustion En- 
gineering, Inc.: Comprehensive report to Congress: Clean 
Coal Technology Program. USDOE Assistant Secretary for Fossil 
Energy, Washington, DC (USA). Office of Clean Coal Technology. 
Nov 1989. 32p. Sponsored by U.S. DOE Fossil Energy. Order 
Number DE90004461. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

In December 1987, Public Law No. 100-202, as amended by 
Public Law No. 100-446, provided $575 million to conduct cost- 
shared Innovative Clean Coal Technology (ICCT) projects to 
demonstrate emerging clean coal technologies that are capable of 
retrofitting or repowering existing facilities. One of the sixteen pro- 
jects selected for funding is the Wet Gas Sulfuric Acid-Selective 
Catalytic Reduction of NO, (WSA-SNOX) demonstration project 
proposed by Combustion Engineering, incorporated (CE). This 
project will demonstrate the catalytic removal of NO, and SO2 from 
the flue gas of a utility coal-fired boiler retrofitted with the WSA- 
SNOX process. The only by-product of the WSA-SNOX process is 
commercial quality sulfuric acid. 6 figs., 1 tab. 


9642 (DOE/FE-0152) Cement kiln flue gas recovery 
scrubber: A project proposed by Passamaquoddy Tribe: Com- 
prehensive report to Congress Clean Coal Technology 
Program. USDOE Assistant Secretary for Fossil Energy, Washing- 
ton, DC (USA). Office of Clean Coal Technology. Nov 1989. 28p. 
Sponsored by U.S. DOE Fossil Energy. Order Number 
DE90004462. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
In December 1987, Public Law No. 100-202, as amended by 
Public Law No. 100-446, provided $575 million to conduct cost- 
shared Innovative Clean Coal Technology (ICCT) projects to 
demonstrate emerging clean coal technologies that are capable of 
retrofitting or repowering existing facilities. One of the sixteen 
projects selected for funding is a project proposed by the Pas- 
samaquoddy Tribe to demonstrate an innovative technology that 
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removes sulfur dioxide (SO2) from cement kiln flue gas, utilizing 
the waste dust as a scrubbing reagent while making it suitable for 
recycle to the cement kiln. Approximately 90% of the sulfur will be 
removed from the flue gas entering the new scrubber cleaning sys- 
tem. Because some SO, is also removed by the solids in the 
cement kiln, the overall sulfur dioxide removal for the cement plant 
is expected to exceed 96%. If successful, this demonstration would 
establish that the innovative technology, the Recovery Scrubber, 
can provide a cost-effective method of reducing SO, emissions 
from cement kilns while providing a means to recycle waste kiln 
dust to the cement-making process. This ability to use what is now 
a waste dust conserves kiln feed material and eliminates the need 
for landfill space. 


9643 (ETDE-IT-89-53) Assessing the effects of diftterent 
regulatory scenarios on air pollutant emissions generated by 
fossil fuels: The case of the new Italian Energy Plan. Pinchera, 
G.C.; Cirillo, M.C.; Bocola, W. ENEA, Rome (italy). Direzione Cen- 
trale Studi Unita Valutazioni Ambientali e Socioeconomiche. Sep 
1988. 12p. (CONF-8809431—1: Seminar on applications, perspec- 
tives and limitations of comparative risk assessment and risk 
management, Nice (France), 26-30 Sep 1988). Order Number 
DE90733660. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Paper presented at seminar on applications, perspectives and 
limitations of comparative risk assessment and risk management 
(Nice, 26-30 Sep 1988). 

This paper outlines a study aimed at assessing the effect of dif- 
ferent regulations on the reduction of emissions of sulphur dioxide, 
nitrogen oxides, total suspended particles and carbon monoxide 
which will be generated in Italy by the combustion of fossil fuels, in 
accordance with the energy consumption projections reported in 
the National Energy Plan. Overall, twenty regulatory scenarios 
were implemented to simulate the evolution of emissions in the 
years 1995 to 2000 in the main activity sectors: electricity genera- 
tion, industry, transportation and domestic. On the basis of the 
results of this simulation, a preliminary estimate was prepared to 
reflect the costs associated with the reduction of emissions in the 
electricity generating sector. 


9644 (PB—90-108846/XAB) Evaluation of internally staged 
coal burners and sorbent-jet aerodynamics for combined SO./ 
NOx control in utility boilers. Volume 2. Testing in a 100 million 
btu/hr experimental furnace. Final report, November 1984-June 
1985. Cetegen, B.M.; Clough, J.; England, G.C.; Johnson, T.R.; 
Kwan, Y. Energy and Environmental Research Corp., Irvine, CA 
(USA). Sep 1989. 133p. Available from NTIS, PC AO7/MF A01. 

See also Volume 1, PB—89-207955. 

The report gives results of tests on a 100 million Btu/hr (29 MWt) 
experimental furnace to explore methods for achieving effective 
SOz removal in a coal-fired utility boiler using calcium-based 
sorbents, through appropriate selection of injection location and in- 
jector design/operating parameters. Methods were also tested to 
reduce NOx emissions from the coal burners without external air 
ports (i.e., with internal fuel/air staging). Sorbent jet testing showed 
that, through cold modeling, injection locations and velocities could 
be selected which avoided recirculation of the sorbent into the 
burner zone (hence dead burning). At the best conditions, SO2 re- 
movals at Ca/S = 2 were 30-40% with finely ground limestone, 
45-50% with dolomite, and 60% with pressure-hydrated dolomitic 
lime. Limited testing of burner modifications to achieve internal 
staging resulted in about a 35% reduction in NOx, through use of 
coal splitters. 


2005 Environmental Aspects 
Refer also to citation(s) 9759 


9645 (PB-90-106485/XAB) Analysis of the national and re- 
gional potential for gas use in electric utility emission control. 
Executive summary. Gas Research Inst., Chicago, IL (USA). May 
1989. 18p. (GRF-89/0168.1). Available from NTIS, PC A03/MF A01. 
See also PB-89-231609. 
The summary of a GRI study indicates that the maximum natural 
gas demand for the gas reburn/sorbent injection emission control 
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technology applied to coal-fired electric power plants could be 2.1 
Tef. The gas reburn/sorbent injection technology would have a 
competitive market potential gas demand ranging from 211 Bef to 
750 Bef. The study provides a regional breakdown of potential nat- 
ural gas demand for SO2 and NOx emissions control based on a 
dollar per tonnage emissions reduction. 
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Refer also to citation(s) 9187, 9707, 9708, 9829, 9830, 11359, 
11360, 12130 


9646 (INIS-mf—11568, pp. 247-255) Meeting Czechoslovak 
demands for heat in long-term prospective, especially with 
regard to nuclear sources. Klail, M. (Vyzkumny Ustav Palivoener- 
getickeho Komplexu, Prague (Czechoslovakia)). Vyskumny Ustav 
Palivoenergetickeho Komplexu, Bratislava (Czechoslovakia). Sep 
1988. (In Czech). (CONF-8809305—: 2. national conference on co- 
operation of sources in electric power system, Tatranska Lomnica 
(Czechoslovakia), 26-30 Sep 1988). In 2. national conference on 
cooperation of sources in electric power system: Proceedings. Or- 
der Number DE90612567. Available from NTIS (US Sales Only), 
PC A13/MF A01 - OSTI; INIS. 

The development was studied of heat demand in the CSSR till 
the year 2030. The ratio of centralized and decentralized heat sup- 
ply is currently 60 to 40; in the future a slight increase is expected 
in the decentralized type of heat supply, mainly as a result of more 
intensive use of natural gas. In 2030, 710 PU of centralized heat 
should be produced. A decisive element in meeting the demand 
will be a growing proportion of combined production of electric 
power and heat by nuclear power plants. The installed capacity of 
the nuclear power plants in 2030 should range between 23 and 41 
thousand MW, the production of electric power in these plants 
should be 193 to 238 TWhyy. 109 territorial areas potentially suit- 
able for use of heat from nuclear sources were selected. They 
were included in 19 regions of which 9 should in the year 2010 be 
linked to heat supply from nuclear power plants that will be in oper- 
ation. It is expected that in the year 2030, nuclear sources will 
supply 250 PU of centralized heat. (Z.M.). 2 tabs., 14 refs. 


9647 Formulation of radiological releases to containment 
for the design basis and beyond the design basis accidents. 
Nourbakhsh, H. (Brookhaven National Lab., Upton, NY (USA)); 
Khatib-Rahbar, M.; Davis, R.; Read, J. pp. 45 of Nuclear chemistry 
and technology. Third Chemical Congress of North America. 
American Chemical Society, Washington, DC (US) (1988). (CONF- 
8806143—: Nuclear reactor severe accident chemistry symposium, 
Toronto (Canada), 5-10 Jun 1988). 

The source term to containment is defined as the quantity, tim- 
ing, and chemical form of the fission product species released to 
the reactor containment building atmosphere during core damage 
accidents. The traditional approach used in the licensing process in 
the US has been based on data that had been obtained by burning 
irradiated uranium metal in air and formed the basis for the TID- 
14844 document published in 1962. Significant research activity in 
the area of severe accidents has been undertaken following the 
accident at Three Mile Island Unit 2. The objectives of the present 
paper are to provide a mechanistic framework for calculating of ra- 
diological releases to containment for the design basis and beyond 
the design basis accidents using the latest source term information. 
The phenomenological aspects of degraded core accidents will be 
discussed and the key factors affecting fission product release 
characteristics into containment will be identified. Finally, a simpli- 
fied source term formalism will be proposed. 


9648 Some uncertainties in radionuclide releases during 
core-concrete interactions. Williams, D.C. (Sandia National Labs., 
Albuquerque, NM (USA)); Powers, D.A. pp. 45 of Nuclear chemistry 
and technology. Third Chemical Congress of North America. Ameri- 
can Chemical Society, Washington, DC (US) (1988). DOE Contract 
AC04-76DP00789. (CONF-8806143—: Nuclear reactor severe acci- 
dent chemistry symposium, Toronto (Canada), 5-10 Jun 1988). 
Radionuclides released during core-concrete interactions (CCl) 
can make a major contribution to the severe accident source term. 
The Nuclear Regulatory Commission is developing an extensive 





technology for source term prediction which includes the VANESA 
code for evaluating releases during CCl. Although this model 
represents a substantial advance over previous analytical tools, im- 
portant uncertainties still arise due to uncertainties in the oxygen 
potential of the oxidic component of the melt, uncertain activities of 
chemical species in the melt, limitations of the available thermo- 
chemical data base, carbon chemistry complexities, and several 
other sources. A modified version of the VANESA code has been 
used to demonstrate that these effects can lead to order-of- 
magnitude uncertainties in the calculated releases of several 
important species, including Ba, Sr, La, Ce, and Nb. New thermo- 
chemical data and modeling improvements reducing some of the 
uncertainties will be presented in the paper. 


9649 Fission products release from core-concrete mix- 
tures. Roche, M.F. (Argonne National Lab., IL (USA)); Settle, J.L.; 
Leibowitz, L.; Johnson, C.E.; Ritzman, R.L. pp. 45 of Nuclear 
chemistry and technology. Third Chemical Congress of North 
America. American Chemical Society, Washington, DC (US) 
(1988). (CONF-8806143—: Nuclear reactor severe accident chem- 
istry symposium, Toronto (Canada), 5-10 Jun 1988). 

The vaporization of core-concrete mixtures was measured using 
the transpiration method. The individual components (stainless 
steel, concrete, or urania doped with La, Sr, Ba, and Zr oxides) 
and their mixtures were vaporized at 2150 K from a Zirconia cru- 
cible into flowing He - 6% Hp - 0.06% H2O (a partial molar free 
energy of oxygen of -420 kJ). The vaporization was determined by 
weight change and by chemical analyses on condensates. The re- 
sults are being used to test the thermodynamic data base and the 
underlying assumptions of computer codes used for prediction of 
release during a severe accident. 


9650 Gas solubility in molten core debris. Powers, D.A. 
(Sandia National Labs., Albuquerque, NM (USA)). pp. 45 of Nu- 
clear chemistry and technology. Third Chemical Congress of North 
America. American Chemical Society, Washington, DC (US) 
(1988). (CONF-8806143—: Nuclear reactor severe accident chem- 
istry symposium, Toronto (Canada), 5-10 Jun 1988). 

During the degradation of nuclear reactor cores in severe nu- 
clear reactor accidents, liquid oxides and metals are formed. Both 
of these condensed phases can dissolve gaseous materials under 
the high-temperature, high pressure conditions thought typical of 
many hypothesized reactor accidents. A quantitative understanding 
of this solubility is needed because effervescence of the dissolved 
gas, should the system depressurize, can alter the nature of the 
accident. It can affect, in particular, the direct containment heating 
phenomenon associated with the pressure-driven expulsion of 
molten core debris from the reactor vessel. The data base on hy- 
drogen solubilities in metallic core melts is reviewed in this paper. 
Models of the physical solubility of hydrogen and steam in molten 
oxides are discussed. Enhanced solubility of steam in the oxide 
arising from dissolved hydroxide formation is suggested. The kinet- 
ics of gas dissolution in core debris are briefly discussed. 


9651 Steam-metal reaction in cavity during high-pressure 
melt ejection. Tutu, N.K. (Brookhaven National Lab., Upton, NY 
(USA)); Ginsberg, T. pp. 45 of Nuclear chemistry and technology. 
Third Chemical Congress of North America. American Chemical 
Society, Washington, DC (US) (1988). (CONF-8806143—: Nuclear 
reactor severe accident chemistry symposium, Toronto (Canada), 
5-10 Jun 1988). 

The high-pressure melt ejection accident sequence is character- 
ized by high-velocity steam flow, dispersal of melt into droplets and 
metal-steam reaction within the reactor cavity. The extent of hydro- 
gen generation within reactor cavity may have a significant impact 
on the course of the accident sequence. Calculations of the hydro- 
gen production efficiency (ratio of mass of hydrogen produced to 
total mass of hydrogen produced if all available metallic were re- 
acted) are presented based upon two simplified thermodynamic 
equilibrium models of the metal-steam reaction. The first model 
considers mixing all of the available unreacted metallic melt (zirco- 
nium, iron, chromium and nickel) with all of the available steam. 
The final equilibrium state is then computed. The second model 
considers the rate processes involved in mixing of melt with the 
steam flow from the primary system. The rate of melt entrainment 
(considered parametrically using a dispersal parameter) into the 
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steam flow is assumed proportional to the dynamic head of gas 
within the cavity. Calculations are presented for a range of initial 
primary system pressures and for a range of assumed dispersal 
parameters. It is shown that for typical accident conditions the hy- 
drogen production efficiency can be as much as 50%. The effect of 
the dispersal processes is to reduce the cavity hydrogen produc- 
tion efficiency. 


9652 Hydrogen generation during fuel-coolant interac- 
tions: Results from the FITS-D series. Marshall, B.W. Jr. 
(Sandia National Labs., Albuquerque, NM (USA)). pp. 45 of Nu- 
clear chemistry and technology. Third Chemical Congress of North 
America. American Chemical Society, Washington, DC (US) 
(1988). (CONF-8806143—: Nuclear reactor severe accident chem- 
istry symposium, Toronto (Canada), 5-10 Jun 1988). 

The US Nuclear Regulatory Commission has been sponsoring 
research at Sandia National Laboratories on the interactions of 
molten core materials with water. These interactions can play im- 
portant roles during severe core-melt accidents and can influence 
the rate and total quantities of hydrogen and steam generation 
during an accident such TMI. This paper describes a series of ex- 
periments (the FITS-D series) which investigates, among other 
things, the generation of hydrogen during both explosive and non- 
explosive fuel-coolant interactions (FCis). The results from these 
experiments demonstrate the importance of initial water tempera- 
ture and ambient pressure upon the magnitudes of hydrogen 
generated during an FCl. Furthermore, they have successfully 
used on-line mass spectrometry to assist in the resolution of the 
rates of hydrogen generation during the FCI. Other results noted in 
the paper will include the severity of the FCI and the transient 
pressurization of the containment vessel due to steam and hydro- 
gen production. 
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Refer also to citation(s) 9197, 9761, 9782, 9813, 9815, 9835, 
9838, 9849, 9874, 9881, 10007, 10827, 10841 


9653 (BMV/ONWI/C—290, pp. 2, Paper E8/E9) Transporta- 
tion/systems integration, overview and status;and storage/rod 
consolidation program status and plans. Barrett, L.; Hale, J.; 
Wilmot, E.; Shelor, D. Battelle Memorial Inst., Columbus, OH 
(USA). Office of Nuclear Waste Isolation. 1988. (CONF-880377-: 
Joint United States/Federal Republic of Germany technical ex- 
change conference on nuclear package, Albuquerque, NM (USA), 
8-11 Mar 1988). In Proceedings of the Joint United States/Federal 
Republic of Germany Technical Exchange Conferences on Nuclear 
Waste. Order Number DE89000062. Available from OSTI. 

Several elements are included in planning the DOE’s transporta- 
tion and systems program: (1) the primary material — spent fuel, 
special fuel, other unique materials including defense high-level 
waste, and a limited amount of reprocessed commercial high-level 
waste from West Valley; (2) transportation from the source using 
legal-weight truck and standard rail shipping casks; (3) MRS re- 
ceiving, lag storage, dry consolidation using thin-wall canisters in 
shielded casks; (4) transportation from the MRS using special 
trains, larger canisters; (5) at-repository lag storage, overpacking, 
emplacement (Nevada) down ramp into repository; and (6) post- 
closure considerations. Emphasis is on from-reactor cask designs 
as there is still considerable time to work out from-MRS designs. 


9654 (DOE/NE/37959-34-Vol.1) Development and testing 
of an integrated signal validation system for nuclear power 
plants: Final report, Volume 1: Executive summary. 
Upadhyaya, B.R.; Kerlin, T.W.; Gaudio, P.J. Jr. Combustion Engi- 
neering, Inc., Stamford, CT (USA); Tennessee Univ., Knoxville, TN 
(USA). Dept. of Nuclear Engineering. Sep 1989. 111p. Sponsored 
by U.S. DOE Nuclear Energy. DOE Contract AC02-86NE37959. 
Order Number DE90003354. Available from NTIS, PC A06/MF 
A01; OSTI; INIS; GPO Dep. 

Since the incident at Three Mile Island unit 2, computerized plant 
Status display, implementation of human factors in control room de- 
sign, and plant monitoring based on expert system technology 
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have seen a tremendous growth. One such proposed operator as- 
sist device is a plant signal validation system. This system is used 
to check the consistency of redundant measurements (sensors) of 
selected process variables, estimate their expect values from piant- 
wide data, and detect, isolate and characterize the type of anomaly 
in the instrument channel outputs. In large process control systems 
signals from several hundred instrument channels are routed via 
data highways to control systems, protection (safety) systems and 
plant monitoring systems. The need of automated signal validation 
is necessary because of the large amount of information available, 
and as a result the operator's inability to validate information from 
many diverse sources. This is also useful for improved pliant con- 
trol (minimize challenges on control systems), minimizing plant 
downtime, and for predictive maintenance advising. 107 refs., 56 
figs., 6 tabs. 


9655 (EPRI-NP-6527) Integral transport computation of 
gamma detector response with the CPM2 code: Final report. 
Jones, D.B. (Levy (S.), Inc., Campbell, CA (USA)). Electric Power 
Research Inst., Palo Alto, CA (USA); Levy (S.), Inc., Campbell, CA 
(USA). c Dec 1989. 184p. Sponsored by Electric Power Research 
Institute. Available from Research Reports Center, Box 50490, 
Palo Alto, CA 94303. 

CPM-2 Version 3 is an enhanced version of the CPM-2 lattice 
physics computer code which supports the capabilities to (1) per- 
form a two-dimensional gamma flux calculation and (2) perform 
Restart/Data file maintenance operations. The Gamma Calculation 
Module implemented in CPM-2 was first developed for EPRI in the 
CASMO-1 computer code by Studsvik Energiteknik under EPRI 
Agreement RP2352-01. The gamma transport calculation uses the 
CPM-HET code module to calculate the transport of gamma rays 
in two dimensions in a mixed cylindrical-rectangular geometry, 
where the basic fuel assembly and component regions are main- 
tained in a rectangular geometry, but the fuel pins are represented 
as cylinders within a square pin cell mesh. Such a capability is 
needed to represent gamma transport in an essentially transparent 
medium containing spatially distributed “black” cylindrical pins. Un- 
der a subcontract to RP2352-01, RPI developed the gamma 
production and gamma interaction library used for gamma caicula- 
tion. The CPM-2 gamma calculation was verified against reference 
results generated by Studsvik using the CASMO-1 program. The 
CPM-2 Restart/Data file maintenance capabilities provide the user 
with options to copy files between Restart/Data tapes and to purge 
files from the Restart/Data tapes. 


9656 (ORNL/FTR-3498) [Fission product transport experi 
ments (HFR-B1)}: Foreign trip report, November 4-18, 1989. 
Myers, B.F. Oak Ridge National Lab., TN (USA). 5 Dec 1989. 18p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO5- 
840R21400. Order Number DE90003972. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Travel to the JRC Petten was for the purpose of discussing the 
HFR-B1 experiment and post irradiation activities. Technical 
assessment of the experiment strongly supports the concept of en- 
hanced fission gas release at temperatures above 1100°C, the 
extensive release of stored fission gas at water vapor levels postu- 
lated in accident scenarios, an increase in the steady-state fission 
gas release under hydrolyzing conditions, and an increase in gas 
release during thermal cycling. Schedules were established for 
completion of the work and issuance of reports by September 
1990. At the KFA Juelich agreement was reached on the PIE activi- 
ties for HFR-B1 and a schedule established. The final PIE report is 
due June 1991. Choices of accident condition tests in the PIE have 
yet to be made by the US participants. A proposal for the establish- 
ment of a new cooperative effort on model and code development 
was presented at the Institut fuer Nukleare Sicherheitsforschung of 
KFA. The proposal was considered premature; discussions dealing 
with general principles, basic aims, and organization were re- 
quested; particular concerns about free exchange of information, 
overlap with the existing safety subprogram, and exclusive cooper- 
ation with ORNL were raised. A strong desire for cooperation and 
the opinion that the raised problems could be resolved were ex- 
pressed. Technical discussions at the KFA were beneficial. 


9657 An expert system for power plant NDE. Shankar, R. 
(EPRI NDE Center, Charlotte, NC (USA)); Williams, R.; Avioli, M. 
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Jr. pp. 1194 of Review of progress in quantitative nondestructive 
evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) 
Plenum Press, New York, NY (US) (1989). (CONF-880760-: 15. 
annual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

An expert system for assistance in interpretation of nondestruc- 
tive evaluation (NDE) data from BWR welds has been developed 
on a PC system. A PC-based shell program was used to encode 
rules and assemble facts to discriminate IGSCC in BWR welds 
from benign, geometrical, weld reflectors. The system has been in- 
tegrated in a PC platform capable of automatic scanning, digitally 
acquiring ultrasonic data, and imaging and feature-based process- 
ing. The expert system consists of approximately 200 rules and 
facts acquired from experts in the field. These rules include spe- 
cific temporal and spatial signal behaviors that are automatically 
computed by feature-based imaging. The expert system combines 
ultrasonic and weld radiograph results to arrive at an overall deci- 
sion on reflector type. The system is undergoing tests at the EPRI 
NDE Center on fiekd-removed pipe weld samples with service- 
induced cracking. 


9658 Use of a remotely operated vehicle (submarine) for 
nuclear plant inspections. Duink, S.S.; Adam, J.D. Transactions 
of the American Nuclear Society, Supplement (USA), 59: 71-73 
(1989). (CONF-890833—: 14. biennial conference on reactor oper- 
ating experience: plant operations - the human element, Charlotte, 
NC (USA), 6-9 Aug 1989). 

This paper describes the use of a specialized remotely operated 
vehicle (ROV) to perform visual inspections underwater in nuclear 
power pliant. An underwater ROV, or minisubmarine, for visual in- 
spections has several advantages over the more traditional 
camera-on-a-pole techniques and can perform some inspections 
easily that in the past were considered too difficult to conduct re- 
motely. Other advantages include radiation dose savings, outage 
critical path savings, and reduced manpower and expenses. Some 
of the principal advantages of the ROV is its maneuverability, ac- 
cessibility, and stability. This ROV is remarkably stable and has 
some stationary positioning capabilities. A necessary inspection in- 
side a boiling water reactor (BWR) steam drier would not have 
been practical using other techniques. Containment suppression 
pool inspection was once considered nearly impossible using con- 
ventional remote inspection equipment; however, the ROV has 
reduced this mammoth task to one of a few person-days without 
the risk of having a diver in the water. Inside the BWR vessel this 
unit can inspect everything above the top guide. Because of the 
radiation-resistant color camera, the ROV proved extremely helpful 
during fuel movement for fuel assembly identification, orientation, 
and core verification. Fuel pools, reactor cavities, and storage 
pools all have liner seam welds that the ROV can readily inspect 
while they are flooded without interfering with other work occurring 
simultaneously. 


9659 Disposition of feedwater nozzle UT indications in a 
BWR. Leshnoff, S.D.; Orski, M.A. Transactions of the American 
Nuclear Society (USA), 59: 140-142 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

A technical logic is developed, which justifies the disposition of 
feedwater nozzle ultrasonic testing (UT) indications in order to re- 
turn to operation without visual inspection of the vessel inside 
surface. Present regulatory guidance is to inspect the inside sur- 
face from the inside if a reportable indication is found. A highly 
sensitive, tomographic UT technique, developed by Kraftwerk 
Union, is used to detect and size machined notches in the blend 
radius and bore regions of a full-sized feedwater nozzle mock-up. 


9660 Nonlinear dynamics of nuclear coupled density-wave 
oscillations. Rizwan-uddin; Dorning, J.J. Transactions of the 
American Nuclear Society (USA), 59: 165-167 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

Previously we have studied, both analytically and numerically, 
density-wave oscillations in uniformly and nonuniformly heated 
channels. The numerical studies were carried out initially in the 
context of autonomous systems and nonautonomous systems in 
which the externally imposed pressure drop along the channel was 
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supplied as a general function of time. More recently, this numeri- 
cal capability was extended so that both general time-dependent 
channel inlet temperature and general time-dependent channel in- 
let temperature and general time-dependent spatially uniform heat 
flux along the channel length could be accommodated. Prompted 
by the long-standing general interest in nuclear coupled density- 
wave oscillations in boiling water reactors (BWRs), which has been 
heightened by the recent event at LaSalle-2 in March 1988 the au- 
thors have added nonlinear neutron kinetics to the computational 
model. Thus they have been able to study the stability of the 
coupled nuclear/thermal-hydraulic system, represented by the non- 
linear dynamics of a two-phase flow heated channel and the 
coupled nonlinear neutron kinetics, and to simulate its transition 
form stable equilibrium operating points to nonlinear density-wave 
limit cycle oscillations, such as those that can result from changes 
in control rod position and changes in feedwater temperature or 
flow rate in BWRs. 


9661 Stability evaluation of the Susquehanna Unit 2 reac- 
tor containing 9 x 9 fuel. Nielsen, L.A.; Pruitt, D.W.; Roscioli, 
A.J. Transactions of the American Nuclear Society (USA), 55: 
604-605 (1987). (CONF-8711195—: American Nuclear Society win- 
ter meeting, Los Angeles, CA (USA), 15-19 Nov 1987). 

Stability tests were performed in the fall of 1986 at the Susque- 
hanna Unit 2 boiling water reactor (BWR) to determine the effects 
that a full reload of Advanced Nuclear Fuels Corporation (ANF) 9 
x 9 fuel has on core stability. Susquehanna Unit 2, which is oper- 
ated by Pennsylvania Power and Light Company (PP&L), is the 
first BWR-4 with a rated power density of 48 kW/Z to operate with 
a full reload of 9 x 9 fuel in the United States. The stability tests 
péitormed at the beginning of cycle 2 at Susquehanna Unit 2 
showed that the plant was very stable with a 42% reload of ANF 9 
x 9 fuel. Measured and calculated decay ratios are consistent and 
within the accuracy of the measured results. These tests have sat- 
isfied the NRCs only unresolved licensing issue for the 
Susquehanna-2 cycle 2 9 x 9 reload. 
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Refer also to citation(s) 9196, 9197, 9652, 9653, 9654, 9655, 
9750, 9757, 9761, 9764, 9782, 9803, 9813, 9814, 9815, 9817, 
9824, 9835, 9838, 9840, 9841, 9842, 9843, 9844, 9847, 9854, 
9855, 9856, 9864, 9875, 9879, 9882, 9885, 10007, 10420, 10425, 
10428, 10429, 10430, 10431, 10432, 10435, 10436, 10437, 10438, 
10443, 10444, 10445, 10457, 10827, 10841, 12149 


9662 (DOE/NE/37959-35) Development and testing of an 
integrated signal validation system tor nuclear power plants: 
Description of signal validation modules: Final report, Volume 
2. Upadhayaya, B.R. (Tennessee Univ., Knoxville, TN (USA). Dept. 
of Nuclear Engineering ); Kerlin, T.W.; Holbert, K.E.; Glockler, O.; 
Morgenstern, V.M.; Frei, Z.; Olvera, J.; Gaudio, P.J. Jr. Tennessee 
Univ., Knoxville, TN (USA). Dept. of Nuclear Engineering; Combus- 
tion Engineering, Inc., Chattanooga, TN (USA). Sep 1989. 286p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC02- 
86NE37959. Order Number DES90004013. Available from NTIS, PC 
A13/MF A01; OSTI; INIS; GPO Dep. 

The approach for signal validation, instrument fault isolation and 
characterization incorporates some of the methods used in the 
past, and new techniques developed under this project. The gen- 
eral architecture consists of parallel signal processing modules. 
Each of the modules performs a specific task. The current architec- 
ture consists of seven signal processing modules. There is no 
direct communication between the modules. Any cross information 
desired must be requested at the system executive level. 26 refs., 
102 figs., 39 tabs. 


9663 (DOE/NE/37959-36) Development and testing of an 
integrated signal validation system for nuclear power plants: 
Final report: Volume 3, Signal validation system integration 
and implementation. Holbert, K.E.; Upadhyaya, B.R. Tennessee 
Univ., Knoxville, TN (USA). Dept. of Nuclear Engineering. Oct 


1989. 282p. Sponsored by U.S. DOE Nuclear Energy. DOE Con- 
tract ACO2-86NE37959. Order Number DE90004014. Available 
from NTIS, PC A13/MF A01; OSTI; INIS; GPO Dep. 

In large power generating systems and process industry sys- 
tems, the operational conditions must be measured continuously to 
achieve the desired operation configuration. These measurements 
include such variables as temperature, pressure, flow, level and 
others. The question arises, “How reliable are the process mea- 
surements?” Basically, the objective of signal validation is to 
answer the above question. Signal validation may be defined as 
the detection, isolation and characterization of faulty signals, where 
these three stages are listed in order of increasing difficulty. Signal 
validation is also referred to as fault detection. The most difficult 
task involved in signal validation is the separation of signal 
changes caused by the process from those due to faults in the 
measurement system. 33 refs., 78 figs., 46 tabs. 


9664 (INIS-mf-11564, pp. 307-312) Thermocouples for 
nuclear reactors. Wolter, W. Sovet Ehkonomicheskoj Vzaimopo- 
moshchi, Moscow (USSR). Postoyannaya Komissiya po 
Ispol’zovaniyu Atomnoj Ehnergii v Mirnykh Tselyakh. 1985. (in Rus- 
sian). (CONF-8410495—: Thermal physics ’84: thermal aspects of 
WWER nuclear reactor safety, Varna (Bulgaria), Oct 1984). In 
Thermal physics 84. Thermal aspects of WWER nuclear reactor 
safety. V. 2. Collection of papers from CMEA seminar, Varma, Oc- 
tober 1984. Order Number DE90705979. Available from NTIS (US 
Sales Only), PC A14/MF A01; INIS. 

Problems of the thermocouple casing quality and reliability are 
considered in relation with their employment in nuclear reactors. 
Factors having impact on the thermocouple measuring accuracy 
and long term operation have been analyzed. Specific require- 
ments have been identified to guarantee the optimal conditions for 
the empoyment of thermocouples in cases in PWRs. 3 refs. 


9665 (INIS-mf-11566, pp. 36-40) Experimental high- 
pressure water circult for materials investigation in nuclear 
power engineering. Jiricek, |. (Vysoka Skola Chemicko- 
Technologicka, Prague (Czechoslovakia)); Hluchan, V.; Saidl, P. 
Skoda, Pizen (Czechoslovakia). Zavodni Pobocka Ceske Vedeck- 
otechnicke Spolecnosti. Dec 1987. (In Czech). (CONF-8712154—: 
7. conference on corrosion problems of power engineering, Mari- 
anske Lazne (Czechoslovakia), 8-10 Dec 1987). In Corrosion 
problems of power engineering: 7. conference. Order Number 
DE90611944. Available from NTIS (US Sales Only), PC A07/MF 
A01 - OSTI; INIS. 

A high-pressure high-temperature experimental water circuit was 
built for the study of the environment and its components (without 
radiation) and their effect on life of materials in the extreme condi- 
tions of the primary circuit of the WWER-1000 reactor. The circuit 
is provided with a loading machine for testing rod and tube speci- 
mens up to a temperature of 350 degC and a pressure of 16 MPa. 
The circuit components and their operation are described in detail. 
The results are reported of preliminary measurements using the 
experimental water circuit. Susceptibility to corrosion cracking was 
studied by the method of constant low rate deformation in model 
aqueous solutions of hydrazine, sodium phosphate and oxygen at 
the WWER-1000 steam generator parameters. (Z.M.). 4 figs., 5 
refs. 


9666 (INIS-mf-11566, pp. 41-46) Some corrosion 

lems in Bohunice WWER-440 type nuclear power plant. Tomik, 
L. (Atomova Elektraren Bohunice, Jaslovske Bohunice (Czechosio- 
vakia)). Skoda, Plzen (Czechoslovakia). Zavodni Pobocka Ceske 
Vedeckotechnicke Spolecnosti. Dec 1987. (in Slovak). (CONF- 
8712154—: 7. conference on corrosion problems of power 
engineering, Marianske Lazne (Czechoslovakia), 8-10 Dec 1987). 
In Corrosion problems of power engineering: 7. conference. Order 
Number DE90611944. Available from NTIS (US Sales Only), PC 
A07/MF A01 - OSTI; INIS. 

Some corrosion problems in the Jaslovske Bohunice nuclear 
power plant with WWER-440 reactors are discussed. Pressure ves- 
sel corrosion has not yet been detected, there are problems with 
corrosion inspection with the V-230 reactors that, unlike the V-213 
reactors are not provided with a built-in system of corrosion inspec- 
tion from outside. It was therefore decided that a visual check must 
be performed of the inner surface of the pressure vessel and of the 
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welded joints of 500 mm pipes. No coolant leaks were detected 
from the primary to the secondary coolant circuits in the steam gen- 
erators of the first two units; the situation is worse for the third and 
the fourth units. Small leaks of corrosion-damaged heat exchange 
tubes were detected as early as after two years of operation. The 
most serious problem is low resistance of steel Cri8Ni10Ti used 
for the large-volume tanks of the secondary coolant circuits of the 
third and the fourth units to point and slot corrosion. The solution 
would consist in replacing the chromium-nickel material with a 
chromium-nickel steel with a Mo addition. (Z.M.). 


9667 (INIS-mf-11566, pp. 53-56) Water regime in sec 
ondary coolant circult of WWER-type nuclear power plants. 
Toman, J. (Vyzkumny Ustav Energeticky, Prague (Czechosio- 
vakia)). Skoda, Plzen (Czechoslovakia). Zavodni Pobocka Ceske 
Vedeckotechnicke Spolecnosti. Dec 1987. (In Czech). (CONF- 
8712154—: 7. conference on corrosion problems of power 
engineering, Marianske Lazne (Czechoslovakia), 8-10 Dec 1987). 
In Corrosion problems of power engineering: 7. conference. Order 
Number DE90611944. Available from NTIS (US Sales Only), PC 
A07/MF A01 - OSTI; INIS. 

The problem matter is discussed of the water regime in the sec- 
ondary coolant circuits of WWER-440 nuclear power plants. The 
risk of steam generator corrosion increases at points of salt thick- 
ening with vaporiation, this mainly below the clamps of the steam 
generator tubes and on some sites on the collector surface. It is 
thus necessary that feedwater should have the least possible con- 
centration of salts, especially chlorides and of metal oxides. A very 
paintul problem is erosion corrosion of carbon steel by the action of 
wet steam at high flow rates. The erosion corrosion decreases with 
increased pH of the water phase. In can also be suppressed by the 
choice of more resistant materials. The more resistant materials are 
listed recommended for the replacement of steam pipes, for tubes 
supplying heating steam to steam reheaters, etc. (Z.M.). 2 tabs. 


9668 (INIS-mf—11567, pp. 1-9) Effect of material and tech- 
nology factors on properties of steels for WWER-1000 
components. Teind!, T. (Vitkovicke Zelezarny Kiementa Gottwalda, 
Ostrava (Czechoslovakia)). Skoda, Pizen (Czechoslovakia). Zavod 
Energeticke Strojirenstvi. Dec 1988. (In Czech). (CONF-8812122-: 
3. conference on material and technology problems of WWER nu- 
clear reactors, Srni (Czechoslovakia), 5-8 Dec 1988). In Material 
and technology problems of WWER nuclear reactors: 3. confer- 
ence. Order Number DE90611891. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

A series of steels meeting the demands on high parameters at 
both normal and elevated temperatures was developed for the 
WWER-1000 pressure vessel, the steam generator, the pressurizer 
and other components. Attention was focused on steel 22K 
designed for pressure vessels, on steel 1OGN2MFA for steam gen- 
erator parts, the pressurizer and the vacuum bubbie tank, and on 
steel 38KhN3MFA for joint material of heat and pressure strained 
parts of the primary circuit. The methods of manufacture are dis- 
cussed of the steels as is their working, including heat treatment of 
thick sheets and forgings. The methods aim at simplifying the pro- 
cess of manufacture and its shortening while maintaining high 
quality of metal and saving energy. The main criteria of the quality 
of steel include steel homogeneity, ultrasonic purity of the material, 
mechanical properties under normal and elevated temperatures, 
and the critical brittleness temperature. The effects on metal quality 
were also tested of metal annealing and of austenitization including 
other modes of simulation annealing. (Z.M.). 7 refs. 


9669 (INIS-mf-11568) 2. national conference on coopera- 
tion of sources in electric power system: Proceedings. 
Vyskumny Ustav Palivoenergetickeho Komplexu, Bratislava 
(Czechoslovakia). Sep 1988. 299p. (in Slovak, Czech). (CONF- 
8809305-: 2. national conference on cooperation of sources in 
electric power system, Tatranska Lomnica (Czechoslovakia), 26-30 
Sep 1988). Order Number DE90612567. Available from NTIS (US 
Sales Only), PC A13/MF A01 - OSTI; INIS. 

The proceedings of the 2nd national conference on cooperation 
of sources in the electric power network held from 26 to 30 Sep 
1988 in Tatranska Lomnica (CS) contain the full texts of 28 papers 
of which 16 fall under the INIS Subject Scope. Of the 16 papers, 
12 have been published in Jad. Energ. (1988), v. 34 nos. 11 and 


98 ERA Vol. 15, No. 5 


12. The conference debated the assurance of reliable operation of 
the electric power network in the situation of a dominant position of 
nuclear sources. In addition to technical requirements for reliable 
electric power and heat supply, the minimization of economic inde- 
ces, saving of primary power resources and reduction in the 
negative environmental impact of power generation were dis- 
cussed. (Z.M.). 


9670 (INIS-mf—11568, pp. 225-234) Performance of SKODA 
steam turbines with regard to operating conditions of 
Czechoslovak electric power system. Drahy, J. (Skoda, Pizen 
(Czechoslovakia). Zavod Energeticke Strojirenstvi). Vyskumny Us- 
tav Palivoenergetickeho Komplexu, Bratislava (Czechoslovakia). 
Sep 1988. (in Czech). (CONF-8809305-: 2. national conference 
on cooperation of sources in electric power system, Tatranska 
Lomnica (Czechoslovakia), 26-30 Sep 1988). In 2. national confer- 
ence on cooperation of sources in electric power system: 
Proceedings. Order Number DE90612567. Available from NTIS 
(US Sales Only), PC A13/MF A01 - OSTI; INIS. 

Some specific problems are discussed of future operating condi- 
tions of steam turbines in Czechoslovak power plants and their 
possible solutions are outlined. The problems are mainly associ- 
ated with heat supply for district heating. The original 220 MW 
saturated steam turbines were assigned a limit value of heat with- 
drawal of 85.5 MW at a three-stage water heating of 70/143.8 
degC. A study has now been started of a turbine whose low- 
pressure parts with a robust 715 mm end blade are designed for 
“countercurrent” operation. This design allows heat withdrawal of 
300 MW at a three-stage water heating of 64/128 degC. For 1000 
MW saturated steam turbines, the maximum heat withdrawal is 
893 MW at the 60/150 degC three-stage water heating or 570 MW 
at the 60/120 degC two-stage water heating. The objective of the 
present study is to increase heat withdrawal to 1,100 to 1,200 MW. 
Briefly characterized are the problems of steam turbine operation in 
nuclear power plants during line frequency changes and the ques- 
tions are discussed of the minimal constant turbine power and of 
corrosion fatigue as a new factor affecting the operating reliability 
of blades in the so-called Wilson line, i.e., on the transition be- 
tween the overheated and wet steam. (Z.M.). 4 figs., 1 tab., 7 refs. 


9671 (INIS-SU-138, pp. 247-252) Thermal reactor data ap- 
proximation for realtime applications. Langenbuch,  S. 
(Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), Garching (Ger- 
many, F.R.)); Velkov, K.; Wagner, F.M. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN 
SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Yadernykh Issledovanij; Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). 
Tsentral’nyj Nauchno-Issiedovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike. 
1988. (CONF-870959-: 1. international conference on neutron 
physics, Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. 
Order Number DE90705998. Available from NTIS (US Sales Only), 
PC A13/MF A01 - OSTI; INIS. 

In connection with the activities for creating a new PWR core 
real-time non-linear model named SHUTTLE, a study for the infinite 
neutron multiplication factor, Kinfinty, and the migration area, M?, de- 
pendencies on reactor feedback parameters has been undertaken. 
Approximation formulas for these important reactor parameters are 
presented as simple functions (linear and parabolic) of the nodal 
reactor coolant density, fuel temperature, xenon and boron concen- 
trations. Burn-up influence is not considered due to the spectral 
feature of the real-time model that it will be supplied with the cur- 
rent reactor data from the off-line QUABOX/CUBBOX-HYCA code. 
Approximations were made for assemblies with different fuel en- 
richment, control rods fully inserted and fully withdrawn, as well as 
for assemblies with burnable absorbers. 2 refs.; 17 figs. 


9672 Mapping of 1-MHz, 45° longitudinal-wave fields in 
centrifugally cast stainless steel. Good, M.S. (Pacific Northwest 
Lab., Richland, WA (USA)); Green, E.R. pp. 1194 of Review of 
progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). DOE Contract AC06-76RL01830. (CONF-880760— 
: 15. annual review of progress in quantitative nondestructive 
evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 





Previous work indicated that the sound field emitted by a 1-MHz, 
45°, longitudinal-wave probe with a 38-mm diameter transducer 
maintained spatial coherency while propagating through the pure 
microstructural forms of centrifugally cast stainless steel (CCSS). 
This analysis was extended to the mixed microstructural modes of 
CCSS. Furthermore, the variation of field distortion incurred by 
propagating through a selected microstructure was investigated by 
acquiring field maps from different material volumes of the same 
microstructural classification. To accurately map the ultrasonic field, 
an improved technique was used so that receiver directivity main- 
tained a + 1 dB sensitivity over a broad angular range centered 
about 45°. This report discusses the samples used, the process of 
mapping ultrasonic fields utilizing a 45° facet, and an analysis of 
multiple field maps acquired from selected CCSS microstructures. 


9673 Ultrasonic examination of cast stainless steel com- 
ponent in nuclear power plant. Jeong, P. (EPRI NDE Center, 
Charlotte, NC (USA)); Ammirato, F. pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

An approach to the ultrasonic inspection of power reactor weld 
and pipe joints made of cast stainless steel is described which 
incorporates the understanding and identification of and compensa- 
tion for the various grain effects encountered in the castings. A 
cdmputer program for ultrasonic ray tracing through complex struc- 
tures was developed. At each selected point along the path the 
velocity and beam skew are calculated and the new beam direction 
is determined accordingly. The use of this approach in defect loca- 
tion, classification, and sizing was demonstrated on the primary 
coolant piping system of a US pressurized water reactor. A PCTR- 
160 ultrasonic data acquisition board installed in a Compaq 
personal computer was used along with an automatic pipe scan- 
ner. Ultrasonic image data are given. 


9674 Using personal computers for quick and convenient 
environmental sampling and analysis. Schwartz, P.E. Transac- 
tions of the American Nuclear Society (USA), 59: 48-49 (1989). 
(CONF-890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

With most of the scientific world becoming computer oriented, 
the method to provide the quickest flow of uninterrupted data is 
over a single hardware/software system. The personal computer 
(PC), IBM-compatible, has allowed data interaction in an expedi- 
tious manner. GPU Nuclear has successfully applied this theory to 
its Radiological Environmental Monitoring Program (REMP) and 
has not only increased productivity and its vast data base, but de- 
creased the amount of time required for field surveys and data 
analysis and, most important, lessened the dependence on manual 
intervention by the scientist and increased organization of the data 
base. 


9675 Current strategies for reduced-length burnable ab- 
sorber applications. Silva, F.J.; Fetterman, R.J.; Mutyala, M. 
Transactions of the American Nuclear Society (USA), 59: 86-87 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The Westinghouse philosophy and experience in selecting 
reduced-length burnable absorbers (BAs) are presented for 
extended cycles with advanced fuel features to improve fuel utiliza- 
tion, and for plants with low Fa technical specification limits. 
Choosing the BA length for a particular reload cycle requires a de- 
tailed evaluation of the impact on various competing factors. 
Reduced-length BAs are being used successfully by Westinghouse 
for power distribution control. Such BAs enhance the use of ad- 
vanced fuel products to reduce fuel cycle costs and increase cycle 
lengths up to 2 yr. Reduction in normal operation steady-state total 
peaking factors of up to 15% can be accomplished. This benefit 
can in turn be used by utilities to allow more relaxed modes of op- 
eration without the need for safety limit reanalysis. 


9676 RCM [reliability-centered maintenance] at Ginna: Pre- 
ventive maintenance program optimization at year 20. Edgar, 
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E.C.; Owsenek, L.W. Transactions of the American Nuclear Soci- 
ety, Supplement (USA), 59: 9-11 (1989). (CONF-890833—: 14. 
biennial conference on reactor operating experience: plant opera- 
tions - the human element, Charlotte, NC (USA), 6-9 Aug 1989). 

The reliability-centered maintenance (RCM) program at 
Rochester Gas & Electric Company's Ginna station is entering its 
second year. Of the 20 systems originally selected for evaluation, 
10 are in various stages of completion, and recommendations 
resulting from the earliest systems studied are now being imple- 
mented. As expected, few major discoveries have been made in 
terms of preventive maintenance program failings or excesses. The 
performance of the now 20-yr-old plant has been excellent in re- 
cent years, and objectives focus more on ensuring continued high 
standards of safety, reliability, and economy than on maintenance 
program cost reduction. 


9677 Evaluation of the megawatt demand setter for load- 
follow operation of C-E’s SYSTEM 80+. Choi, J.|.; Scarola, K. 
Transactions of the American Nuclear Society, Supplement (USA), 
59: 78-80 (1989). (CONF-890833-—: 14. biennial conference on re- 
actor operating experience: plant operations - the human element, 
Charlotte, NC (USA), 6-9 Aug 1989). 

The Megawatt Demand Setter (MDS) is a digital supervisory 
control system that automatically assures that the turbine load is 
consistent with plant operating limits for critical parameters. The 
MDS is designed to avert plant trips by limiting the load demand 
during load transients and by reducing the turbine load if plant op- 
erating limits are approached or violated. The MDS, devised and 
patented by Combustion Engineering, Inc., in the 1970s for auto- 
matic load dispatching, has been installed at two plants. Those 
plants have since been operated in a base-load capacity, however, 
and have not needed to implement the load-follow capabilities of 
the MDS. As the percentage of electricity generated by nuclear 
units increases, the need to implement such load-follow capabilities 
will also increase. Combustion Engineering intends to incorporate 
improved load-follow capability in its SYSTEM 80+ nuclear steam 
supply system (NSSS) design. One aspect of this will be incorpora- 
tion of the MDS in the design of the NUPLEX 80+ advanced 
control complex for system 80+. This paper presents an evaluation 
of two major design features of the MDS for load-follow operation 
based on simulation of SYSTEM 80+ plant responses. 


9678 Total equipment parts configuration. Ferrare, J.; Pan- 
zani, F. Transactions of the American Nuclear Society, Supplement 
(USA), 59: 83-85 (1989). (CONF-890833—: 14. biennial confer- 
ence on reactor operating experience: plant operations - the 
human element, Charlotte, NC (USA), 6-9 Aug 1989). 

Fiorida Power & Lights’s (FP&L’s) Turkey Point units were built 
prior to the establishment of American Society of Mechanical Engi- 
neers’ Sec. Ill requirements. Since that time, FP&L has voluntarily 
committed to procuring some spare and replacement parts in com- 
pliance with the ordering requirements of ASME Sec. Ill. New 
subsystems were designed according to ASME Sec. Ill require- 
ments. In 1978, 10CFR21 of the Code of Federal Regulations was 
federally mandated. Environmental qualification concerns and the 
Three Mile Island incident further complicated the stocking and or- 
dering of spare and replacement parts. Turkey Point assembled a 
team of quality assurance, quality control, and engineering people 
and obtained permission to directly access the store department 
computer so that catalog descriptions could be quickly made avail- 
able for use by the plant. The total equipment parts configuration 
(TEPC) system was designed and developed under the direction of 
the procurement document review team at the Turkey Point nu- 
clear plant. The system is a network of related computer data 
bases that identifies the equipment at the plant. The equipment (or 
components that make up a piece of equipment) is identified by a 
tag/component code system. Each component is further broken 
down by the manufacturer's parts list or bill of material. A descrip- 
tion of the data available to the user, the ways these data can be 
accessed and displayed, and a description of the data bases and 
their relation to each other are summarized in this paper. 


9679 Simplified P, nodal transport applied to two- 
dimensional tration problems. Gamino, R.G. 
Transactions of the American Nuclear Society (USA), 59: 149-152 
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(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

There is renewed interest in the simplified P, transport method. 
Early work was confined to one dimension, while recent studies re- 
port accurate solutions for several two-dimensional lattice and core 
problems. This paper, however, demonstrates that the simplified 
P.(SP,) method can yield accurate solutions for X-Y deep- 
penetration shielding problems, including anisotropic scattering, 
and presents results from two such problems. Although Sy meth- 
ods are widely used, they are often resource intensive for shielding 
applications, and allowing for anisotropic scattering beyond P, fur- 
ther increases cost. The main advantage of the SP_ method is that 
it is easily adapted to any diffusion theory code, providing an ap- 
proximate multidimensional transport capability with anisotropic 
scattering. 


9680 Nodal solution method of neutron diffusion equations 
using a high-order finite difference scheme. Azekura, Kazuo; 
Kurihara, Kunitoshi. Transactions of the American Nuclear Society 
(USA), 59: 152-153 (1989). (CONF-890604—-: Annual meeting of 
the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Nodal solution techniques based on an interface current method 
have been developed for efficient neutron diffusion calculations in 
Cartesian geometry. The success of these methods for analysis of 
light water reactors, particularly of pressurized water reactors, has 
prompted the development of analogous techniques for hexagonal 
geometry. At present, however, the methods are not as successful 
as in Cartesian geometry. This presentation proposes a nodal 
method that provides accuracy in both hexagonal and Cartesian 
geometries. 


9681 SIMULATE-3 pin power reconstruction applied to 
seabrook station. Napolitano, D.G.; DiGiovine, A.S.; Rempe, K.R.; 
Smith, K.S. Transactions of the American Nuclear Society (USA), 
55: 590-591 (1987). (CONF-8711195—: American Nuclear Society 
winter meeting, Los Angeles, CA (USA), 15-19 Nov 1987). 

The SIMULATE-3 pin power reconstruction methodology was 
previously applied to colorsets of Westinghouse fuel assemblies. 
This analysis validated the performance of the CASMO-3/TABLES- 
3/SIMULATE-3 pin power reconstruction method with respect to 
transport theory and fine-mesh PDQ. In this work, the authors 
compare the power distributions of a fine-mesh PDQ quarter core 
model with a SIMULATE-3 nodal pin power reconstruction of 
Seabrook Station, cycle 1. Modulating the global nodal powers and 
the heterogeneous assembly CASMO pin powers provides an ac- 
curate prediction of assembly pin power distribution. In fact, the 
methodology incorporates transport theory accuracy from CASMO 
into the pin power reconstruction. 


2103 Power Reactors, Nonbreeding, Graphite Mod- 
erated 


Refer also to citation(s) 9653, 9808, 9831 


2104 Power Reactors, Nonbreeding, Otherwise 
Moderated or Unmoderated 


Refer also to citation(s) 9195 


9682 Reliable reactor coolant pump seal performance - the 
station’s role. Pothier, N.E.; Metcalfe, R. Transactions of the 
American Nuclear Society, Supplement (USA), 59: 86-87 (1989). 
(CONF-890833-: 14. biennial conference on reactor operating ex- 
perience: plant operations - the human element, Charlotte, NC 
(USA), 6-9 Aug 1989). 

During the early days of the Canada deuterium uranium 
(CANDU) power reactor program, operators and designers learned 
that close attention to reactor coolant pump (RCP) seals was im- 
perative for achieving high-capacity factors. This lesson was driven 
home by unpredictable and frequent seal failures in the following 
early CANDU plants. Those seal failures caused forced outages, 
maintenance/dose burdens, and heavy-water losses. Because 
then-available industrial seal technology proved inadequate in pro- 
viding satisfactory fixes, Atomic Energy of Canada Limited (AECL) 
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began a major effort to understand seal performance, develop im- 
proved designs, and evolve the station technology needed to attain 
the RCP seal reliable lifetime requirement of 4 yr. The payback 
has been huge: Fixes have been successfully implemented and 
excellent performance is now being achieved with AECL improved 
RCP seals. In this paper, the CANDU RCP seal experience, the 
methodology (with emphasis on the station’s role) for attaining reli- 
able long RCP seal life, and the adaptability of this technology to 
US light water reactors (LWRs) are discussed. 


9683 Fuel performance experience from the nuclear 
demonstration reactor. Carter, T.J.; Smith, A.D.; Lusk, |.A. Trans- 
actions of the American Nuclear Society (USA), 59: 142-143 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The nuclear power demonstration (NPD) reactor was the first 
Canadian power reactor and precursor of the later Douglas Point 
Canada Deuterium Uranium (CANDU) pressurized heavy-water re- 
actcr prototype reactor. The 25-MW(electric) NPD was a joint 
venture of Atomic Energy of Canada Limited, Ontario Hydro and 
Canadian General Electric Corporation (now GE Canada Incorpo- 
rated), and commenced service in 1962. It was shut down finally in 
1987 and was decommission in 1988. About 26 fuel tests were 
done in NPD; these have provided significant data on extended 
burnup fuel performance and power ramp behavior. 


2105 Power Reactors, Breeding 


Refer also to citation(s) 9193, 9653, 9661, 9662, 9679, 9761, 
9799, 9804, 9805, 9807, 10834 


9684 (INIS-mf-11566, pp. 57-62) Mechanism of corrosion 
effect of deactivation solutions on structural materials and 
overlays for vaives in fast reactors. Eremias, B. (Statni 
Vyzkumny Ustav Ochrany Materialu G.V. Akimova, Prague 
(Czechoslovakia)); Fresl, M. Skoda, Plzen (Czechoslovakia). Za- 
vodni Pobocka Ceske Vedeckotechnicke Spolecnosti. Dec 1987. 
(In Czech). (CONF-8712154—: 7. conference on corrosion prob- 
lems of power engineering, Marianske Lazne (Czechoslovakia), 
8-10 Dec 1987). In Corrosion problems of power engineering: 7. 
conference. Order Number DE90611944. Available from NTIS (US 
Sales Only), PC A07/MF A01 - OSTI; INIS. 

Corrosion resistant steel type AIS! 316 L and overlay materials 
Real 096 and Celsit V-FD used in the manufacture of valves for 
nuclear power plants were tested for corrosion resistance in two 
deactivation solutions at a temperature of 90 degC for over 1.6 
hours and 16 hours, respectively. The first deactivation solution 
consisted of 5% HNO; + 0.3% KMnO, while the composition of 
the other was 0.5% H2C2Q0,. In addition to weight loss assessment 
of the tested specimens, the corrosion effects of the solutions were 
studied by metallographic observations and by a microanalysis of 
phases found in the overlay material structure. It was found that 
the surfaces of the materials show chromium depletion and iron 
enrichment and selective damage of chromium-enriched phases by 
the action of the first solution. This negatively affected the subse- 
quent corrosive action of the second deactivation solution which, in 
itself, is only little aggressive. (Z.M.). 3 tabs., 5 refs. 


9685 The use of horizontal axis colls for the eddy current 
inspection of fast breeder reactor primary vessels. Clark, R. 
(University College, London (England)); Bond, L.J.; French, P. pp. 
1194 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

This paper reports on an investigation into the feasibility of using 
eddy current techniques for inspecting the primary austenitic vessel 
of the LMFBR. The use of horizontal axis coils in this study was 
prompted by the work of Riaziat and Auld who have suggested 
that horizontal axis coils may be better for flaw detection than the 
more conventional vertical axis coils. An analytical theory has been 
used to obtain impedance change values when a horizontal axis 
coil is brought close to a conducting half space. These values have 
been compared with experimental data with values obtained from a 





newly developed approximate model for the half space system. The 
approximate model assumes that the inducing magnetic field is uni- 
form in the surface of the material half space. The approximate 
model has been extended to consider half space stratification. 


9686 Stress-controlled inelastic behavior of modified 9 Cr- 
1 Mo steel at elevated temperatures. Taguchi, Kosei; Ozaki, 
Satoru; Uno, Tetsuro. Transactions of the American Nuclear Society 
(USA), 59: 146-147 (1989). (CONF-890604—: Annual meeting of 
the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Interest in the ferritic steels of higher chromium concentration 
has increased recently because of an economical combination of 
mechanical and corrosion properties at elevated temperatures. A 
modified 9 Cr-1 Mo ferritic steel, developed in the United States, 
has been expected as an alternative structural material for fast 
breeder reactor components, in which Type 304 stainless steel or 
2.25 Cr-1 Mo steel is currently used. For application of this mate- 
rial to the structural components, a lot of work has been done to 
develop evaluation methods for the deformation behavior and 
strength properties. The authors have studied the inelastic behavior 
and the creep-fatigue properties of modified 9 Cr-1 Mo steel at ele- 
vated temperatures, and proposed a constitutive equation and a 
creep-fatigue damage equation based on the overstress concept. 
In this paper, the applicability is discussed of the constitutive equa- 
tion to stress-controlled inelastic behavior, such as creep strain 
hardening and stress cycling. 


2106 Power Reactors, Auxiliary, Mobile, Package, 
and Transportable 


9687 (DOE/NASA/16310-13) Creep strength of niobium al- 
loys, Nb-1%Zr and PWC-11. Titran, R.H. National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis Research 
Center. [1990]. 6p. Sponsored by U.S. DOE Nuclear Energy. DOE 
Contract Al03-86SF16310. (NASA-TM—102390;CONF-900109—15: 
7. symposium on space nuclear power systems, Albuquerque, NM 
(USA), 7-11 Jan 1990). Order Number DE90001805. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

A study is being conducted at NASA Lewis Research Center to 
determine the feasibility of using a carbide particle strengthened 
Nb-1% Zr base alloy to meet the anticipated temperature and 
creep resistance requirements of proposed near term space power 
systems. In order to provide information to aid in the determination 
of the suitability of the PWC-11 alloy as an alternative to Nb-1% Zr 
in space power systems this study investigated (1) the long-time 
high-vacuum creep behavior of the PWC-11 material and the Nb- 
1% Zr alloy, (2) the effect of prior stress-free thermal aging on this 
creep behavior, (3) the effect of electron beam (EB) welding on 
this creep behavior, and (4) the stability of creep strengthening car- 
bide particles. 14 refs., 5 figs., 2 tabs. 


9688 SP-100 status and technology accomplishments. 
Armijo, J.S.; Josloff, A.T.; Matteo, D.N.; Bailey, H.S.; Pluta, P.R. 
Transactions of the American Nuclear Society (USA), 59: 3-4 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

There are many space missions that require electric power in the 
10-kW(electric) to 1-MW(electric) range. The SP-100 program will 
provide technology that demonstrates that a nuclear reactor heat 
source and passive thermoelectric conversion can reliably provide 
electrical power over this full range for 10 yr. Based on the generic 
flight system (GFS) design at 100 kW(electric), tests will be con- 
ducted to demonstrate that technologies required for the GFS have 
been validated. In addition, system-level tests will show that the 
GFS design and predictive capability to design at other power 
levels are well understood and meet an enveloping set of require- 
ments. Technology and component testing has begun at General 
Electric (GE), its subcontractors, and several national laboratories. 
This paper reviews the significant progress made to date and ma- 
jor planned future tests with respect to the reference flight system, 
technology and component achievements, and nuclear assembly 
and integrated assembly tests. 


9689 Civil applications of space nuclear power. Isenberg, 
L.; Mondt, J.F. Transactions of the American Nuclear Society 
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(USA), 59: 4 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

This paper presents some potential areas of civil space applica- 
tion where the use of nuclear energy (either from radioisotope or 
nuclear reactor sources) could result in an increase in mission 
functionally that would be significant enough to warrant the serious 
consideration of a nuclear power source. Typical applications that 
might use space nuclear power are civil earth-oriented satellites 
(particularly those in geostationary orbits), planetary or deep space 
exploration, astrophysics research, and power sources for lunar or 
planetary bases. The potential applications have been grouped into 
families with common influencing factors, such as mission charac- 
teristics, power level, mission duration, location, balance-of-system 
characteristics, environmental impact, safety, etc. 


2107 Regulation and Licensing 
Refer also to citation(s) 9280, 9463, 9464, 9816, 9825 


9690 (NUREG—0540-Vol.11-No.9) Title list of documents 
made publicly available, September 1-30, 1989: Volume 11, 
No. 9. Nuclear Regulatory Commission, Washington, DC (USA). 
Div. of Freedom of Information and Publications Services. Nov 
1989. 324p. Sponsored by Nuclear Regulatory Commission. Avail- 
able from NTIS, PC A14/MF A01 - GPO - OSTI. 

This document is a monthly publication containing descriptions of 
information received and generated by the US Nuclear Regulatory 
Commission (NRC). This information includes (1) docketed material 
associated with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material received and 
generated by NRC pertinent to its role as a regulatory agency. The 
following indexes are included: Personal Author, Corporate Source, 
Report Number, and Cross Reference to Principal Documents. 


2108 Economics 


Refer also to citation(s) 9668, 9709, 9710, 9712, 9713, 9714, 
9716, 9717, 9721, 9743, 9744, 9745, 9746, 9861, 11988 


9691 (INIS-mf-11568, pp. 117-127) Prospective develop- 
ment of production base of electric power system up to 2030. 
Kadlec, J. (Vyzkumny Ustav Palivoenergetickeho Komplexu, 
Prague (Czechoslovakia)). Vyskumny Ustav Palivoenergetickeho 
Komplexu, Bratislava (Czechoslovakia). Sep 1988. (in Czech). 
(CONF-8809305-: 2. national conference on cooperation of 
sources in electric power system, Tatranska Lomnica (Czechoslo- 
vakia), 26-30 Sep 1988). In 2. national conference on cooperation 
of sources in electric power system: Proceedings. Order Number 
DE90612567. Available from NTIS (US Sales Only), PC A13/MF 
A01 - OSTI; INIS. 

The structure was studied of the production base of the 
Czechoslovak power distribution system till the year 2030. The 
need of more than 200 TWh of electric power in 2030 evolves from 
a conceptual idea of social and economic development of society 
whereby it is necessary to increase the amount of electric power at 
an average annual rate of 2%. The CSSR does not have, in the 
long run, a sufficient raw material base for further development of 
electric power generation on the basis of fossil fuels. Thus, the 
structure of the system must be of the nuclear and hydroelectric 
power types. This solution is maximally effective economically and 
it also minimally threatens the quality of the environment and 
health of the population. Combined use of nuclear sources is al- 
ways envisaged, i.e., the production of electric power and the 
production of heat of different temperature potentials. The target for 
the year 2030 is, according to the variant presented, domestic pro- 
duction of 221 TWh and import of 7 TWh of electric power and the 
production of 710 PU of centralized heat. Briefly listed are the sites 
of nuclear and hydroelectric sources where building should, by cur- 
rent ideas be started by the year 2005. (Z.M.). 3 tabs., 1 ref. 


9692 (INIS-mf-1 1568, pp. 289-299) Environmental effect of 
power system structure. Paulicka, |. (Vyskumny Ustav Palivoen- 
ergetickeho Komplexu, Bratislava (Czechoslovakia)). Vyskumny 
Ustav Palivoenergetickeho Komplexu, Bratislava (Czechoslovakia). 
Sep 1988. (in Slovak). (CONF-8809305-: 2. national conference 
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on cooperation of sources in electric power system, Tatranska 
Lomnica (Czechoslovakia), 26-30 Sep 1988). In 2. national confer- 
ence on cooperation of sources in electric power system: 
Proceedings. Order Number DE90612567. Available from NTIS 
(US Sales Only), PC A13/MF A01 - OSTI; INIS. 

The questions are discussed of global impact of power sources 
on the environment. The fundamental problems of interaction be- 
tween the power system and the environment include: the growth 
of CO, concentration in the atmosphere, NO, and SO. effects on 
people and nature and the life and health risks of radioactivity. The 
nitrogen content in the atmosphere is estimated to be 725 Pg, the 
overall amount of carbon in the world reserves of fossil fuels is es- 
timated to be 48 Eg of which about 10% can be realized using 
current technology. The latest estimates of CO2 emission range 
about 8 Pg carbon a year. The annual emission of SO, currently 
ranges around 255 Tg/y and it is expected that by 2050 the emis- 
sion could increase to 980 Tg/y. For NOx, the values are 115 Tg/y 
and 440 Tg/y for the present and the year 2050, respectively. Pro- 
vided nuclear power plants would be used for roughly 500 years / 
this judging from the estimated world reserves of uranium and 
technical potential known today, and the rate of release of radioac- 
tivity does not change significantly due to the effect of technology 
of electric power production by the nuclear power plants, the an- 
nual effective population dose due to direct production wili be 5.7 
manSv/GWy. (Z.M.). 2 figs., 4 tabs., 6 refs. 


9693 Beyond 4 to 20 mA: A new approach to simulator 
training. Zadoff, M.B.; Ghavi, M.R.; Bennett, J.D. Transactions of 
the American Nuclear Society (USA), 59: 35-36 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

Most process control equipment in nuclear plants use electronic 
analog instrumentation. These systems require periodic tuning to 
adapt the control scheme to the specific application. Training the 
instrument technicians on proper troubleshooting and tuning tech- 
niques has been a costly problem for most plants. This paper 
covers a new approach to instrument technician training using 
small-scale simulation systems. These systems make use of per- 
sonal computer (PC) hardware, commercially available input/output 
(VO) equipment and special purpose software. Unlike large-scale 
simulation systems, these digital units not only can be made read- 
ily available but are also highly flexible. The net result is the 
development of a multidisciplinary simulation system, which offers 
a cost-effective approach to process simulation training. The inher- 
ent flexibility built into the system will allow addition of more 
scenarios as new requirements develop. The high degree of adapt- 
ability provides for simulation training that expands beyond the 
traditional instrumentation and control field. Health physics, chem- 
istry, and various other plant operations can also benefit from this 
new approach. These applications include simulation of feedwater, 
electrohydraulic control, control rod drive, radiation monitoring 
systems, hydrogervoxygen concentration control systems, deminer- 
alizers, and others. 


9694 Use of neural networks for in-core fuel management. 
Uhrig, R.E.; Miller, L.F. Transactions of the American Nuclear Soci- 
ety (USA), 59: 59 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 
Artificial neural networks (ANNs) are an adaptive nonalgorithmic 
approach to information processing that provides an almost instan- 
taneous capability for finding solutions to very complex problems. 
Although work in this area was deemphasized more than a decade 
ago following several critical reviews, there has been a resurgence 
of ANN-related research with recent developments in the underly- 
ing methodology and in the applicable technology. The Defense 
Advanced Research Projects Agency (DARPA), as well as other 
organizations, is sponsoring an extensive research and develop- 
ment effort in this area. Opportunities for applications of ANNs 
span essentially all areas of commerce, and the area of nuclear 
science and technology is well suited for the use of neural 
networks. The University of Tennessee, Department of Nuclear En- 
gineering, is conducting ANN-related research in signal validation, 
spectral characterization, plant modeling, plant diagnostics, load 
projection, and in-core fuel management. This paper presents a 
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brief overview of various neural networks, and it includes results 
associated with their application to in-core fuel management. 


9695 Evaluation of the need for stochastic optimization of 
out-of-core nuclear fuel management decisions. Thomas, R.L. 
Jr.; Turinsky, P.J. Transactions of the American Nuclear Society 
(USA), 59: 88-89 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Work has been completed on utilizing mathematical optimization 
techniques to optimize out-of-core nuclear fuel management 
decisions. The objective of such optimization is to minimize the lev- 
elized fuel cycle cost over some planning horizon. Typical decision 
variables include feed enrichments and number of assemblies, 
burnable poison requirements, and burned fuel to reinsert for every 
cycle in the planning horizon. Engineering constraints imposed 
consist of such items as discharge burnup limits, maximum enrich- 
ment limit, and target cycle energy productions. Earlier the authors 
reported on the development of the OCEON code, which employs 
the integer Monte Carlo Programming method as the mathematical 
optimization method. The discharge burnpups, and feed enrich- 
ment and burnable poison requirements are evaluated, initially 
employing a linear reactivity core physics model and refined using 
a coarse mesh nodal model. The economic evaluation is com- 
pleted using a modification of the CINCAS methodology. Interest 
now is to assess the need for stochastic optimization, which will 
account for cost components and cycle energy production uncer- 
tainties. The implication of the present studies is that stochastic 
optimization in regard to cost component uncertainties need not be 
completed since deterministic optimization will identify nearly the 
same family of near-optimum cycling schemes. 


9696 Lessons learned after three years of operator team 
skills training. Harrington, D.K. Transactions of the American Nu- 
clear Society, Supplement (USA), 59: 2 (1989). (CONF-890833—: 
14. biennial conference on reactor operating experience: plant op- 
erations - the human element, Charlotte, NC (USA), 6-9 Aug 1989). 

The author has been involved in a project with a nuclear utility to 
develop a training program whose goal was to improve the team 
skills of nuclear control room operators. In this paper, the author 
reflects on what has been learned from experiences with these 
unique men and women who operate in a very complex and fasci- 
nating environment, the nuclear power plant control room. Team 
skills training is still in its infancy and has many and varied possi- 
bilities for the future. While not fully supported today by the entire 
nuclear industry, the concept is beginning to gain wider recognition 
as a viable method for improving the performance of nuclear con- 
trol room crews. However, for team skills training to have its 
greatest impact, it must receive support and reinforcement from all 
levels of management. 


9697 Would a maintenance standard be useful to an oper- 
ating nuclear power plant. Rowley, C.W. Transactions of the 
American Nuclear Society, Supplement (USA), 59: 9 (1989). 
(CONF-890833-: 14. biennial conference on reactor operating ex- 
perience: plant operations - the human element, Charlotte, NC 
(USA), 6-9 Aug 1989). 

It has been almost a decade since the Institute of Nuclear Power 
Operations (INPO) was created. As a result of their efforts, the nu- 
clear industry now has maintenance guidelines, maintenance 
training, and maintenance assistance teams. Although nuclear 
safety, plant availability, and production economics are obviously 
very much interwoven with plant maintenance, the current issues 
are really the following: (1) Can changes in a plant's maintenance 
program improve that plant's safety, availability, and economics? 
(2) Would the adoption of a standardized plant maintenance pro- 
gram by ail nuclear stations improve the average nuclear plant's 
safety, availability, and economics? (3) Could a common mainte- 
nance program standard be developed that would be useful and 
effective for the safety, availability, and economics of all nuclear 
operating stations? Since INPO has many maintenance experts 
and has evaluated all nuclear station maintenance programs, if 
they were to place the development of this maintenance standard 
at a high priority, the time elapsed would probably be much less 
than 5 yr and the implementation problems of the standard would 
be minimal. The big if on this issue is whether a nuclear industry 





maintenance standard would improve the average nuclear plant's 
safety, availability, and economics. 


9698 Maximizing personnel performance in plantwide 
reliability-centered maintenance analysis. Shores, S.P.; Davis, 
L.T. Transactions of the American Nuclear Society, Supplement 
(USA), 59: 12-13 (1989). (CONF-890833-: 14. biennial confer- 
ence on reactor operating experience: plant operations - the 
human element, Charlotte, NC (USA), 6-9 Aug 1989). 

Techniques have been developed and proven effective that can 
be used to reduce the staffing requirements for implementation of a 
full-scale plantwide reliability-centered maintenance (RCM) pro- 
gram. The multiphase projects discussed in this paper integrate 
RCM into a broad-based preventive maintenance program concept 
that includes several programmatic functions, such as system relia- 
bility modeling, computerized RCM data bases, and quantitative 
and qualitative cost/benefit analyses. Through the use of computer- 
ized data bases, system models, equipment failure tracking, and 
preventive maintenance program effectiveness evaluations, the 
RCM programs can create a living reliability-based preventive 
maintenance program. The completed RCM data can be main- 
tained and updated with current plant design and equipment 
performance history without large staffs of RCM analysts. The goal 
of any RCM project is the development of a structures and well- 
justified preventive maintenance program that ensures the reliability 
of plant components is maximized to the extent that an appropriate 
cost/benefit is achieved in return for the maintenance dollars ex- 
pended. The methods discussed were developed for two full-scale 
RCM projects that are useful when implementing the program on a 
plantwide basis. The typical approach to RCM has been to estab- 
lish a process on one pilot system and then continue the RCM 
process on selected systems periodically. By implementing an 
RCM program on a plantwide basis, benefits can be realized from 
and economy of scale and through the implementation of labor- 
saving analysis aids. 


9699 Managing for operational effectiveness. Kasperski, 
D.C. Transactions of the American Nuclear Society, Supplement 
(USA), 59: 16-18 (1989). (CONF-890833-: 14. biennial confer- 
ence on reactor operating experience: plant operations - the 
human element, Charlotte, NC (USA), 6-9 Aug 1989). 

In today’s environment, management matters are the key drivers 
of plant performance and cost. By managing for operational effec- 
tiveness, utilities address questions regarding nuclear power plant 
operations and maintenance of importance to senior management. 
These issues include program safety, reliability, and cost- 
effectiveness. Responsibility for these vital nuclear issues is moved 
up in the organization, yet all functional areas of the organization 
are involved. A four-step approach to managing for operational ef- 
fectiveness is recommended. It includes the implementation of 
management policies through suitable processes involving people 
and appropriate corporate programs. 


9700 MOVES: A knowledge-based system for maintenance 
planning for motor-operated valves. Winter, M.; Danofsky, R.A.; 
Spinrad, B.; Howard, K. Transactions of the American Nuclear So- 
ciety (USA), 55(3): 66-67 (1987). (CONF-871101-: Joint meeting 
of the American Nuclear Society and the Atomic Industrial Forum, 
Los Angeles, CA (USA), 15-19 Nov 1987). 

Over the past several years, knowledge-based expert systems 
have emerged as an important part of the general research area 
known as artificial intelligence. This paper describes a cooperative 
effort between faculty members at lowa State University and engi- 
neers at the Duane Arnold Energy Center [a 545-MW(electric) 
boiling water reactor operated by lowa Electric Light and Power 
Company] to explore the development of an advisory system for 
valve maintenance planning. This knowledge-based program, 
known as Motor-Operated Valves Expert System (MOVES), has 
a data base that currently includes safety-related motor-operated 
valves (~117 valves). Valve maintenance was selected as the sub- 
ject for the expert system because of the importance of valves in 
nuclear plant and their impact of plant availability. MOVES is being 
developed using the microcomputer-(IBM compatible) based expert 
system tool INSIGHT2+. The authors have found that the project 
benefits both the university and the utility. 


22 NUCLEAR REACTOR TECHNOLOGY 


22 NUCLEAR REACTOR TECHNOLOGY 
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9701 (NEI-SE-45, pp. 1-10) Decommissioning of nuclear 
power plants: Technology, waste handling, encironmental 
problems, control. . Forsstroem, H. (Swedish Nuclear Fuel and 
Waste Management Co., Stockholm (Sweden)). Elmia AB, 
Joenkoeping (Sweden). 1988. (In Swedish). (CONF-8804317-: 
ELMIA energy and future conference, Joenkoeping (Sweden), 11- 
16 Apr 1988). In ELMIA Energy and Future 88. Conference E5. 
Nuclear power phaseout and storage of nuclear waste. Order 
Number DE90612711. Available from NTIS (US Sales Only), PC 
A05/MF A01 - OSTI; INIS. 

The experience from decommissioning of small reactors in Swe- 
den and abroad, and studies carried through for the Swedish 
nuclear power plants demonstrates that their decommissioning 
does not imply any great technical problems. The decommissioning 
may be accomplished in about five years in a way that is safe from 
viewpoint of radiation protection with technology available today. 
The schedule for decommissioning of the nuclear power plants will 
depend on in which order they will be taken out of operation, and 
on considerations of an early and late decommissioning respec- 
tively. The cost of decommissioning are financed by a fee on 
electricity from nuclear power, which has been charged even since 
the power plants were put in operation. (O.S.). 


9702 Chemical interactions between aerosols and vapors 
in the primary circuit of an LWR during a severe accident. 
Wheatley, C.J. (Sandia National Labs., Albuquerque, NM (USA)). 
pp. 45 of Nuclear chemistry and technology. Third Chemical 
Congress of North America. American Chemical Society, Washing- 
ton, DC (US) (1988). (CONF-8806143—: Nuclear reactor severe 
accident chemistry symposium, Toronto (Canada), 5-10 Jun 1988). 

Aerosol formation, agglomeration, convection and deposition 
within the primary circuit of an LWR during a severe accident sig- 
nificantly affect the transport of fission products, even though they 
may compose only a small fraction of the aerosol material. Intra- 
particle and vapor chemical interactions are important to this 
through mass transfer between the aerosol and vapor. The authors 
will describe a model that attempts to account for these processes 
and of the two-way coupling that exists with the thermal hydraulics. 
They will discuss what agglomeration and deposition mechanisms 
must be included, alternatives for treating intra-particle chemical in- 
teractions, mechanisms of aerosol formation, and methods for 
solving the resulting equations. Results will be presented that illus- 
trate the importance of treating the two-way coupling and the 
extent to which disequilibrium between the aerosol and vapor af- 
fects fission product behavior. 


9703 Chemistry and mass transport of iodine in contain- 
ment. Beahm, E.C. (Oak Ridge National Lab., TN (USA)); Weber, 
C.F.; Kress, T.S.; Shockley, W.E.; Daish, S.R. pp. 45 of Nuclear 
chemistry and technology. Third Chemical Congress of North 
America. American Chemical Society, Washington, DC (US) 
(1988). (CONF-8806143-: Nuclear reactor severe accident chem- 
istry symposium, Toronto (Canada), 5-10 Jun 1988). 

TRENDS is a computer code for modeling behavior of iodine in 
containment. It tracks both chemical and physical changes and fea- 
tures: calculation of radiation dose rates in water pools, radiolysis 
effects, hydrolysis, and deposition/revaporization on aerosols and 
structural surfaces. Every attempt has been made to account for all 
significant processes. Reaction rate constants for iodine hydrolysis 
and radiolysis were obtained by a variable algorithm that gives val- 
ues which closely model experimental data. TRENDS output 
provides the distribution of iodine in containment and release from 
containment as a function of time during a severe accident se- 
quence. Initial calculations with TRENDS have shown that the 
amount of volatile iodine released from containment is sensitive to 
the value of the liquid-gas (evaporation) mass transport coefficient 
for lo. 


9704 Behavior of Csl-containing aerosols exposed to hy- 
drogen burns. Nelson, L.S. (Sandia National Labs., Albuquerque, 
NM (USA)); Benedick, W.B.; Eatough, M.J.; Guay, K.P.; Valdez, 
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G.D. pp. 45 of Nuclear chemistry and technology. Third Chemical 
Congress of North America. American Chemical Society, Washing- 
ton, DC (US) (1988). DOE Contract AC04-76DP00789. 
(CONF-8806143—: Nuclear reactor severe accident chemistry sym- 
posium, Toronto (Canada), 5-10 Jun 1988). 

In a hypothetical severe accident in which aerosols are gener- 
ated from an overheated reactor core, the inventory of radioactive 
cesium and iodine is important because of their high volatilities. 
Volatile fission products are an important part of the source-term 
derived during a given accident. In this work they have looked at 
the effects of large volume hydrogen burns on both (a) the oxida- 
tion of Csi in various gas-borne aerosol forms and (b) the removal 
(and presumably resuspension) of Csl-containing aerosols prede- 
posited on several surfaces prototypical of nuclear reactor 
containments. Depending on the precombustion concentrations of 
hydrogen, up to 75% of the gas-borne Cs! was converted to molec- 
ular lp and as much as 90% of the predeposited Cs! was removed 
during the various combustion conditions. The relationship of these 
experiments to the severe accident source term will be discussed. 


9705 N Reactor severe accident chemistry. Owczaiski, P.C. 
(Pacific Northwest Lab., Richland, WA (USA)). pp. 45 of Nuclear 
chemistry and technology. Third Chemical Congress of North 
America. American Chemical Society, Washington, DC (US) 
(1988). DOE Contract ACO6-76RL01830. (CONF-8806143—: Nu- 
clear reactor severe accident chemistry symposium, Toronto 
(Canada), 5-10 Jun 1988). 

N Reactor at Hanford has a number of features that are unique 
compared to commercial LWRs. These features can affect the out- 
come of postulated core-damage accidents. The massive metallic 
uranium fuel at low burn-up can delay core melting and, along with 
reducing conditions, keep fission product release and aerosol parti- 
cle masses low. The horizontal pressure tube arrangement in the 
massive graphite moderator can keep damaged fuel from contaci- 
ing large amounts of water, thus limiting the amount of hydrogen 
produced. Large surface areas in the primary piping and the fog 
sprays can remove airborne aerosol particles and vapors to the 
point where noble gases can become the dominant dose contribu- 
tors. The fog spray systems can wash out up to 98% of the 
released particulate and vapor fission products, creating a unique 
liquid effluent. 


9706 Carburization as a mechanism for the release of ra- 
dionuclides during the Chernobyl accident. Powers, D.A. 
(Sandia National Labs., Albuquerque, NM (USA)). pp. 45 of Nu- 
clear chemistry and technology. Third Chemical Congress of North 
America. American Chemical Society, Washington, DC (US) 
(1988). (CONF-8806143-—: Nuclear reactor severe accident chem- 
istry symposium, Toronto (Canada), 5-10 Jun 1988). 

The escape of radionuclides into the environment was a striking 
event of the Chernobyl accident. The long duration of the release 
and the varying intensity of the release of radionuclides were unex- 
pected and probably reflect peculiarities of both the RBMK reactor 
and the particular accident. It is possible at this juncture only to 
speculate on the mechanisms of radionuclide release. One possi- 
bility is that the chemical interactions of highly fragmented fuel with 
the graphite moderator of the RBMK reactor were responsible for 
the release. This mechanism is shown to be consistent with the 
observed composition of the radionuclide release and the timing of 
the release, given their current understanding of temperatures 
within the degraded Chernobyl core. In this, the carburization 
mechanism is superior to alternative rationalizations of the Cher- 
nobyl release such as fuel oxidation or final fragmentation. 


9707 An overview of in-vessel release and chemistry mod- 
eling in severe accident analysis codes. Grimley, A.J. Ill 
(Sandia National Labs., Albuquerque, NM (USA)). pp. 45 of Nu- 
clear chemistry and technology. Third Chemical Congress of North 
America. American Chemical Society, Washington, DC (US) 
(1988). (CONF-8806143-—: Nuclear reactor severe accident chem- 
istry symposium, Toronto (Canada), 5-10 Jun 1988). 

A variety of codes and code suites for the analysis of in-vessel 
phase severe nuclear reactor accidents currently exist. The release 
models available in these codes take on a variety of forms, from 
purely empirical treatments, to simple parametric models, to fully 
developed physical models with fuel mechanics included. There is 
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a similar array of chemistry models varying from no chemistry 
treatment to inclusion of small species sets to extensive calcula- 
tions involving large species sets. The chemical treatments also 
vary from dynamical calculations to full chemical equilibrium treat- 
ments and mixtures of the two. A comparison of both the release 
and chemistry modeling currently used in the existing codes and 
code suites will be presented. 


9708 A survey of chemistry uncertainties in severe acci- 
dent containment analysis. Bergeron, K.D. (Sandia National 
Labs., Albuquerque, NM (USA)). pp. 45 of Nuclear chemistry and 
technology. Third Chemical Congress of North America. American 
Chemical Society, Washington, DC (US) (1988). (CONF-8806143-: 
Nuclear reactor severe accident chemistry symposium, Toronto 
(Canada), 5-10 Jun 1988). 

Although the state of the art of severe accident containment 
analysis has progressed dramatically in the past five years, signifi- 
cant areas of modeling uncertainty remain; these uncertainties may 
be due to a mismatch between the models employed in system- 
level codes and those available elsewhere in the literature, or they 
may be due to real gaps in the data base. In this review, key mod- 
eling uncertainties will be discussed for several areas of chemical 
phenomenology which are important in the containment during a 
severe deflagration and nuclear reactor accident. These includes 
gas combustion (e.g., detonation of high temperature hydrogen- 
steam-air mixtures), radioisotope release (e.g., source term from 
molten debris/concrete interactions), radioisotope transport (e.g., in- 
fluence of radiation on iodine/air/water chemistry), aerosol behavior 
(e.g., hygroscopic behavior of soluble aerosols), and interaction of 
molten debris with containment atmospheres (e.g., oxidation rate of 
dispersed debris droplets). In each of the areas the impact of the 
uncertainties on accident analysis will be addressed and current re- 
search efforts (if any) to reduce the uncertainties will be identified. 


9709 The efficient calculation of chemical interactions in 
the primary circult of an LWR during a severe accident. Wheat- 
ley, C.J. (Sandia National Labs., Albuquerque, NM (USA)). pp. 45 
of Nuclear chemistry and technology. Third Chemical Congress of 
North America. American Chemical Society, Washington, DC (US) 
(1988). (CONF-8806143-: Nuclear reactor severe accident chem- 
istry symposium, Toronto (Canada), 5-10 Jun 1988). 

Interactions between: fission products; structural, control rod and 
cladding materials; steam; fuel; and neutron poisons can give rise 
to the order of one hundred or more different chemical species in 
the primary circuit during the course of a severe accident. Such in- 
teractions affect fission-product transport within the primary circuit 
in a variety of important ways and so they must be treated if 
fission-product release from the primary circuit is to be at all realis- 
tically predicted. The author will first summarize a model for 
treating these interactions and state the form of the equations that 
describe them. However, the body of the paper is concerned with 
the development of an efficient method for solving the equations 
that, preliminary calculations have shown, can be exceedingly 
computationally costly to solve using standard methods. They show 
that the equations can be recast into a nearly linear form by a 
transformation arising from the identification of a complete set of 
dominant independent species. They shall describe a new solution 
method based on this, which has proved to be computationally effi- 
cient and reliable. Complete details of the method and indicative 
results will be presented. 


2201 Theory and Calculation 
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9710 The Maryland nuclear sclence baccalaureate degree 
program: The university perspective. Janke, T.A. Transactions 
of the American Nuclear Society (USA), 59: 9-10 (1989). (CONF- 
890604-: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

Nuclear utilities’ efforts in response to industry-wide pressures to 
provide operations staff with degree opportunities have encoun- 
tered formidable barriers. This paper describes, from the 





university's perspective, the development and operation of the Uni- 
versity of Maryland University College (UMUC) special 
baccalaureate program in nuclear science. This program has suc- 
cessfully overcome these problems to provide degree education 
on-site, on-line, and on time. Program delivery began in 1984 with 
one utility and a single site. It is currently delivered at eight sites 
under contract to six utilities with a total active student count of 
over 500. The first graduates are expected in 1989. The program 
is an accredited university program and enjoys licensure approval 
from the six states within which it operates. In addition to meeting 
US Nuclear Regulatory Commission proposed guidelines for de- 
greed operators, the program increasingly appears as part of utility 
management development programs for all plant personnel and a 
factor in employee retention. The owner utilities, the University of 
Maryland, and the growing user’s group are committed to the aca- 
demic integrity, technical capability, and responsiveness of the 
program. The full support of this partnership speaks well for the 
long-term service of the Bachelor of Science in Nuclear Science 
program to the nuclear power industry. 


9711 Bachelor of science degree in nuclear engineering 
technology. Jones, D.W. Transactions of the American Nuclear 
Society (USA), 59: 10-11 (1989). (CONF-890604—: Annual meet- 
ing of the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 
1989). 

The American Technical Institute is a nonprofit educational insti- 
tution chartered for the purpose of promoting the transfer of 
technology to industry through education and research. The 
institute is governed by a board of trustees comprised of utility ex- 
ecutives who sponsor its programs and leading educators from the 
academic community. In compliance with this objective, the 
institute offers a Bachelor of Science in Nuclear Engineering Tech- 
nology (BSNET) degree for employees at nuclear power facilities. 
Over 400 students have been admitted to the institute. Programs 
are in operation at River Bend Nuclear Station for Gulf States Utili- 
ties, Grand Gulf Nuclear Station for Systems Energy Resources, 
Inc., and at the E.!|. Hatch and Vogtle generating stations for Geor- 
gia Power Company. Programs were initiated during the summer of 
1985, and seven students graduated with the BSNET degree in 
December 1988. The purpose of the BSNET degree is to upgrade 
the engineering expertise of licensed operators, thereby strength- 
ening the cadre of experienced operators qualified to meet 
requirements of the US Nuclear Regulatory Commission for senior 
operator, shift supervisor, and shift technical advisor. 


9712 Characteristics of regents college nontraditional nu- 
clear technology degrees. DeSain, G.W. Transactions of the 
American Nuclear Society (USA), 59: 11-12 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

In 1971, the Board of Regents of The University of The State of 
New York created Regents College Degrees to assess academic 
knowledge of working adults and award college degrees based on 
demonstrated knowledge rather than time spent in a college class- 
room. It was founded on a basic premise that seemed radical to 
some but which is now widely accepted: What a person knows is 
more important than how or where that knowledge was acquired. 
Regents College degrees, therefore, are a different concept of a 
college: one that is an assessing institution rather than a teaching 
institution. It has no campus and offers no courses. Students can 
combine college credits from a variety of different sources int an 
accredited degree program. Staff and faculty evaluate that credit 
according to the requirements of the particular degree program. 
When all requirements are met, the Board or Regents of The Uni- 
versity of The State of New York confers the degree. 


9713 Interstate cooperation in AS, BS degree education. 
Phelps, J.P.; Sherrard, J. Transactions of the American Nuclear So- 
ciety (USA), 59: 15 (1989). (CONF-890604—: Annual meeting of 
the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 
The University of Lowell, in Massachusetts, and Thames Valley 
State Technical College, in Connecticut, have worked together to 
minimize the time required for a BS in Nuclear Engineering at 
Lowell by students who earn the AS in Nuclear Engineering Tech- 
nology at Thames valley. This combination may be attractive for 
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operations personnel because of the US Nuclear Regulatory Com- 
mission guidelines for bachelor’s degrees. 


9714 Accreditation: The US framework for colleges and 
protessional disciplines. Reyes-Guerra, D.R. Transactions of the 
American Nuclear Society (USA), 59: 16-17 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

Accreditation is a system of verified quality control and recogni- 
tion. When applied to education it becomes the instrument by 
which the quality of education is measure. For engineering, the 
recognized accrediting agency is the Accreditation board for Engi- 
neering and Technology (ABET). The American Nuclear Society 
(ANS) provides input to ABET and to the profession regarding the 
special educational needs of nuclear engineering or nuclear engi- 
neering technology and related fields. The accreditation process 
involves the determination of criteria applicable to the educational 
experience that will satisfy the profession and the individual disci- 
pline; the application, with judgment, of the criteria to an individual 
program; the visit to that program by an evaluation team; and the 
judgment of the program against the criteria. The accreditation pro- 
cess requires a comprehensive self-study of the specific program 
being evaluated. Results are verified on-site by the evaluation 
team. Programs are accredited for a limited time span: 6 yr at the 
maximum. Programs are reevaluated as necessary for continued 
accreditation. 


9715 Accreditation of nuclear engineering programs. 
Williamson, T.G. Transactions of the American Nuclear Society 
(USA), 59: 17 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The American Nuclear Society (ANS) Professional Development 
and Accreditation Committee (PDAC) has the responsibility for ac- 
creditation of engineering and technology programs for nuclear and 
similarly named programs. This committee provides society liaison 
with the Accreditation Board for Engineering and Technology 
(ABET), is responsible for the appointment and training of accredi- 
tation visitors, nomination of members for the ABET Board and 
Accreditation Commissions, and review of the criteria for accredita- 
tion of nuclear-related programs. The committee is composed of 21 
members representing academia and industry. The ABET consists 
of 19 participating bodies, primarily professional societies, and 4 
affiliate bodies. Representation on ABET is determined by the size 
of the professional society and the number of programs accredited. 
The ANS, as a participating body, has one member on the ABET 
board, two members on the Engineering Accreditation Commission, 
and one on the Technology Accreditation Commission. The ABET 
board sets ABET policy and the commissions are responsible for 
accreditation visits. 


9716 ABET [Accreditation Board for Engineering and Tech- 
nology] accreditation for engineering technology. Foulke, L.R. 
Transactions of the American Nuclear Society (USA), 59: 18 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Engineering technology is that part of the technological field that 
requires the application of scientific and engineering knowledge 
and methods combined with technical skills in support of engineer- 
ing activities. It lies in the occupational spectrum between the 
craftsman and the engineer at the end of the spectrum closest to 
the engineer. The term engineering technician is applied to the 
graduates of associate degree programs. Graduates of baccalaure- 
ate programs are called engineering technologists. The content of 
a 4-yr engineering technology program treats the same subject ar- 
eas as does an engineering program but with more emphasis on 
application, use of established design concepts, and the laboratory 
experience rather than on science, conceptual design, and new de- 
velopment. The mathematics content of accreditable baccalaureate 
programs must contain at least 12 semester-hour credits of mathe- 
matics including the study of calculus. Engineering managers 
should take a hard look at what is really needed in the education 
of that majority of a personnel who do not work as design and 
development engineers. Graduates of engineering technology pro- 
grams may be better qualified than those of some engineering 
programs for the majority of jobs in our industry today. 
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9717 Maintaining quality control in a nontraditional nu- 
clear technology degree program. DeSain, G.W. Transactions of 
the American Nuclear Society (USA), 59: 19 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

Regents College, created by the Board of Regents of the Univer- 
sity of The State on New York in 1971, has been offering, since 
January 1985, AS and BS degrees in nuclear technology. The im- 
petus for establishing the nuclear technology degrees came from 
nuclear utility management and had to do with the US Nuclear 
Regulatory Commission proposed rule regarding degreed operators 
on shift. There are a variety of ways to earn credits in Regents 
College degree programs: (1) college courses taken for degree- 
level credit from regionally accredited colleges; (2) courses 
sponsored by business, industry, or government that have been 
evaluated and recommended for credit by the New York National 
or American Council on Education (ACE's) Program on Noncolle- 
giate Sponsored Instruction (PONSI); (3) military education that 
has been evaluated by ACE PONSI; (4) approved college- 
proficiency examinations; and (5) special assessment: an 
individualized examination of college-level knowledge gained from 
experience or independent study. Nuclear technology students pri- 
marily use college course work, evaluated military education, and 
proficiency examinations to complete degree programs. However, 
an increasing number of utilities are having training programs 
PONSI evaluated, resulting in an increased use of these courses in 
the nuclear technology degrees. Quality control is a function of 
several factors described in the paper. 


9718 INPO accreditation - product definition for utility 
training. McCullough, P.N. Transactions of the American Nuclear 
Society (USA), 59: 19-20 (1989). (CONF-890604—: Annual meet- 
ing of the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 
1989). 

As a part of its responsibility to promote training excellence, the 
Institute of Nuclear Power Operations (INPO) initiated an accredita- 
tion program in 1982 on behalf of its member utilities. The purpose 
of the accreditation program is to assist INPO members in 
developing and maintaining training programs that produce well- 
qualified, competent personne! to operate the nation’s nuclear 
power plants. Accreditation formally recognizes nuclear utility train- 
ing as meeting the INPO accreditation objectives and criteria for 
initial and continuing training programs for operations, mainte- 
nance, and technical personnel. The ultimate objective to be 
achieved by accreditation is to maintain high-quality training and 
enhance the professionalism of the personnel who operate the nu- 
clear power plants. While initial accreditation represents recognition 
that quality training programs have been put in place at the nuclear 
power plants, the renewal of accreditation represents recognition 
that quality training programs have been put in place at the nuclear 
power plants, the renewal of accreditation will keep the training 
programs vital, effective, and up to high standards. The nuclear 
power industry has accepted the responsibility of striving for excel- 
lence in training its personnel to safely operate the power plants. 
The full use of accreditation and the accrediting process is an im- 
portant means to fulfilling this responsibility. 


9719 An introductory course to power plant operations 
using a full-function power plant simulator. Hajek, B.K. Trans- 
actions of the American Nuclear Society (USA), 59: 31-33 (1989). 
(CONF-890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

A two-course sequence has been developed to provide a de- 
tailed introduction to power plant systems and a meaningful 
hands-on experience operating a full-function power plant simula- 
tor. The first time the course was taught, a Westinghouse facility 
was used as the reference plant. The course is now designed to 
use a General Electric boiling water reactor (BWR)/6 facility as the 
reference plant and has been taught twice using the Perry Nuclear 
Power Plant Simulator Facility. The overall objective of this course 
is to provide a vehicle for students to integrate their theoretical 
course work into a fundamental and practical understanding of the 
purpose, design, and operation of power plant instrumentation, 
electrical, hydraulic, pneumatic, and power generation systems. 
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Students are required to be in at least their second year of a grad- 
uate program. Students at this level have had most of the course 
work necessary to perform the operations analyses expected of 
new nuclear plant engineers. 


9720 Multidimensional multigroup dittusion-depletion cal- 
culations on the microcomputer. Huria, H.C.; Shapiro, A.; Cho, 
K.W. Transactions of the American Nuclear Society (USA), 59: 
33-34 (1989). (CONF-890604—: Annual meeting of the American 
Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

As part of the Idaho National Engineering Laboratory personal 
computer (PC)-based reactor physics code system, a portion of the 
BOLD VENTURE modular code system developed over a period of 
years at Oak Ridge National Laboratory was recompiled and made 
operable on IBM or compatible microcomputers. The PC version, 
labeled VENTURE-PC, utilizes the VENTURE multidimensional, 
multigroup diffusion module, and exposure module based on the 
BURNER code, and various control and input modules. The code 
system is variably dimensioned and has many input options, 
making it very flexible and powerful for the calculation of diffusion- 
depletion problems. In addition to being applicable to general 
reactor physics studies, the code system should prove useful for 
nuclear engineering student design projects and general graduate 
student use. 


9721 Reactor physics computations for nuclear engineer- 
ing undergraduates. Huria, H.C.; Shapiro, A. Transactions of the 
American Nuclear Society (USA), 59: 34-35 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

The undergraduate program in nuclear engineering at the Uni- 
versity of Cincinnati provides three-quarters of nuclear reactor 
theory that concentrate on physical principles, with calculations lim- 
ited to those that can be conveniently completed on programmable 
calculators. An additional one-quarter course is designed to intro- 
duce the student to realistic core physics calculational methods, 
which necessarily requires a computer. Such calculations can be 
conveniently demonstrated and completed with the modern micro- 
computer. The one-quarter reactor computations course includes a 
one-group, one-dimensional diffusion code to introduce the con- 
cepts of inner and outer iterations, a cell spectrum code based on 
integral transport theory to generate cell-homogenized few-group 
cross sections, and a multigroup diffusion code to determine multi- 
plication factors and power distributions in one-dimensional 
systems. Problem assignments include the determination of multi- 
plication factors and flux distributions for typical pressurized water 
reactor (PWR) cores under various operating conditions, such as 
cold clean, hot clean, hot clean at full power, hot full power with 
xenon and samarium, and a boron concentration search. Modera- 
tor and Doppler coefficients can also be evaluated and examined. 


9722 Efforts to eliminate plant transient: End-of-life mod- 
erator temperature coefficient measurement. Kitlan, M.S. Jr.; 
Roberson, C.W.; Presnell, G.M. Transactions of the American 
Nuclear Society, Supplement (USA), 59: 69-71 (1989). (CONF- 
890833—: 14. biennial conference on reactor operating experience: 
plant operations - the human element, Charlotte, NC (USA), 6-9 
Aug 1989). 

The response of the reactor core to changing plant conditions is 
determined by its kinetic characteristics. These characteristics are 
quantified through the use of reactivity coefficients that reflect 
changes in core neutron population. The moderator temperature 
coefficient (MTC) of reactivity is defined as the change in reactivity 
per unit change in the moderator temperature. It is an important re- 
actor parameter in pressurized water reactors. It is monitored to 
ensure the plant operates within the limits assumed in the plant 
safety analysis. Because the value of the MTC varies over the fuel 
cycle, it must be measured initially at zero power to verify core de- 
sign and at nominal power levels at end of life when there is a 
concern that a main steam line rupture and the ensuing primary- 
side cooldown might result in an undesirable power excursion. 
Duke Power Company, in conjunction with the Electric Power Re- 
search Institute and Virginia Polytechnic Institute, is working to 
develop a new method of monitoring the MTC at power using neu- 
tron noise analysis techniques. If successful, the final result of this 
program will be the development of a new method of calculating 





the MTC at any point in core life that does not induce a plant tran- 
sient. This project is to be completed by March 1990. 


9723 A nuclear power plant system engineering workste- 
tion. Mason, J.H.; Crosby, J.W. Transactions of the American 
Nuclear Society, Supplement (USA), 59: 76-78 (1989). (CONF- 
890833-—: 14. biennial conference on reactor operating experience: 
plant operations - the human element, Charlotte, NC (USA), 6-9 
Aug 1989). 

System engineers offer an approach to effective technical sup- 
port for operation and maintenance of nuclear power plants. 
System engineer groups are being set up by most utilities in the 
United States; Institute of Nuclear Power Operations (INPO) and 
the US Nuclear Regulatory Commission (NRC) have endorsed the 
concept. The purpose of this paper is to describe a process for de- 
veloping a design for a department-level information network of 
workstations for system engineering groups. The process includes 
the following: (1) application of a formal information engineering 
methodology; (2) analysis of system engineer functions and activi- 
ties; (3) use of Electric Power Research Institute (EPRI) plant 
information network (PIN) data; and (4) application of the Informa- 
tion Engineering Workbench. The resulting design for this system 
engineer workstation (SEW) can provide a reference for the design 
of plant-specific systems. 


9724 Best (least-squares) curve-fitting schemes of data 
suited to other than the usual functional forms. Stevenson, B. 
Transactions of the American Nuclear Society (USA), 55(3): 68-69 
(1987). (CONF-871101—: Joint meeting of the American Nuclear 
Society and the Atomic Industrial Forum, Los Angeles, CA (USA), 
15-19 Nov 1987). 

The method employed to curve-fit the exponential and Bessel 
functions as described can be adapted readily to curve-fit any 
function that can be expanded in a power series or is itself a poly- 
nomial of any order. The reason why these two functions were 
singled out is that they are the ones most frequently encountered in 
nuclear reactor laboratory experimentation: the exponential function 
with half-lite and radiation beam attenuation and the Bessel func- 
tion in the radial neutron flux distribution in homogeneous circular 
cylindrical geometry. The method has proved itself to be exceed- 
ingly useful and is remarkably easy to implement and execute. 


9725 The relation of the inhour and the dynamic period 
equations. Bernard, J.A. Transactions of the American Nuclear 
Society (USA), 55(3): 69-71 (1987). (CONF-871101—: Joint meet- 
ing of the American Nuclear Society and the Atomic Industrial 
Forum, Los Angeles, CA (USA), 15-19 Nov 1987). 

This paper demonstrates that the inhour equation is a special 
case of the dynamic period equation and urges that both relations 
be taught as part of standard nuclear engineering curricula. This 
latter consideration is of particular importance because the dy- 
namic period equation is the basis of control strategies now being 
considered for reactor-powered spacecraft. Also, this equation may 
become the basis of control schemes for other reactor types, in- 
cluding medium-sized commercial units. 


9726 Scattering from a Maxwellian gas-a complete deriva- 
tion. Ruby, L. (Univ. of California, Berkeley (USA)); Chambre, P.L. 
Transactions of the American Nuclear Society (USA), 55(3): 71-73 
(1987). (CONF-871101-: Joint meeting of the American Nuclear 
Society and the Atomic industrial Forum, Los Angeles, CA (USA), 
15-19 Nov 1987). 

One of the few formulas without a supporting derivation, in the 
popular text by Duderstadt and Hamilton, is that for the elastic 
scattering cross section for a Maxwellian gas. The authors note 
that the derivation requires only straightforward two-body kinetics, 
and they refer to project reports from World War Il and to the book 
by Williams. The latter author gives the same formula and briefly 
outlines a quantum-mechanical derivation as justification. Such a 
derivation is certainly necessary if the internal energies of 
molecules are to be treated correctly, but a classical derivation 
should suffice for the elastic scattering itself and would be more 
appreciated by students of reactor theory. The authors have found 
that such a derivation is by no means straightforward and have en- 
deavored to provide the essential steps, making use of the 
nomenclature and methodology of Clendenin. 
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9727 The single-collision thermalization approximation for 
application to cold neutron moderation problems. Ritenour, 
R.L.; Rydin, R.A.; Mulder, R.U. Transactions of the American 
Nuclear Society (USA), 59: 148-149 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

The single collision thermalization (SCT) approximation models 
the thermalization process by assuming that neutrons attain a 
thermalized distribution with only a single collision within the mod- 
erating material, independent of the neutron’s incident energy. The 
physical intuition on which this approximation is based is that the 
salient properties of neutron thermalization are accounted for in the 
first collision, and the effects of subsequent collisions tend to aver- 
age out statistically. The independence of the neutron incident and 
outscattering energy leads to variable separability in the scattering 
kernel and, thus, significant simplification of the neutron thermaliza- 
tion problem. The approximation also addresses detailed balance 
and neutron conservation concerns. All of the tests performed on 
the SCT approximation yielded excellent results. The significance 
of the SCT approximation is that it greatly simplifies thermalization 
calculations for CNS design. Preliminary investigations with cases 
involving strong absorbers also indicates that this approximation 
may have broader applicability, as in the upgrading of the thermal- 
ization codes. 


9728 A new vectorized rebalancing algorithm for neutron- 
ics codes. Mattis, R.; Haghighat, A. Transactions of the American 
Nuclear Society (USA), 59: 153-155 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

This work considers a study of a new vectorizable rebalancing 
algorithm for neutronics codes on an IBM 3090VF computer. For 
the present study, the authors consider the Sy transport theory 
method, which is an accurate and widely used approximation to 
the Boltzmann equation. Since computer codes utilizing this 
method typically require large amounts of memory and long execu- 
tion times, attempts have been made to speed up problem 
solution. Mesh rebalancing and diffusion acceleration are two of 
the originally developed convergence acceleration techniques in 
use. Recent computer developments have allowed for the modifica- 
tion of the scalar Sy-theory algorithms to incorporate vector and/or 
parallel processing. Vectorization of two of the existing Sy transport 
theory codes, DOT and TWOTRAN-II, has shown that significant 
improvements in execution time can be achieved. The objective of 
the present work is to extend the vectorization of TWOTRAN-II by 
modifying its rebalancing algorithm. 


9729 Parallelization of a spherical S,, transport theory algo- 
rithm. Haghighat, A. Transactions of the American Nuclear Society 
(USA), 59: 155-156 (1989). (CONF-890604—: Annual meeting of 
the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The work described in this paper derives a parallel algorithm for 
an R-dependent spherical Sy transport theory algorithm and stud- 
ies its performance by testing different sample problems. The Sy 
transport method is one of the most accurate techniques used to 
solve the linear Boltzmann equation. Several studies have been 
done on the vectorization of the Sy algorithms; however, very few 
studies have been performed on the parallelization of this algo- 
rithm. Weinke and Hommoto have looked at the parallel processing 
of the different energy groups, and Azmy recently studied the par- 
allel processing of the inner iterations of an X-Y Sy nodal transport 
theory method. Both studies have reported very encouraging re- 
sults, which have prompted us to look at the parallel processing of 
an R-dependent Sy spherical geometry algorithm. This geometry 
was chosen because, in spite of its simplicity, it contains the com- 
plications of the curvilinear geometries (i.e., redistribution of 
neutrons over the discretized angular bins). 


9730 Comparison of finite element and global element 
methods in one-dimensional neutron diffusion. Carpenter, D.C.; 
Parish, T.A. Transactions of the American Nuclear Society (USA), 
59: 156-157 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 
Determination of the neutron flux profile in a reactor is hampered 
by heterogeneities introduced by the fuel loading pattern and fuel 
burnup. The need for efficient computational techniques to solve 
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for the spatial flux distribution has led to the application of several 
numerical approaches with varying degrees of success. The 
promise of the finite element method (FEM) has not materialized in 
the same way as the more favorable nodal methods. The purpose 
of this paper is to describe the application of a new variational 
technique, the global element method (GEM), to reactor analysis. 
The method was introduced by Delves and Hall and Delves and 
Phillips in the late 1970s. The GEM has several features that make 
it potentially attractive for analyzing heterogeneous cores using 
coarse meshes. As a means of assessing the usefulness of the 
method, this paper compares results for a test problem obtained 
using both the GEM and the FEM. 


9731 An application of Chandrasekhar’s method to the 
energy-dependent neutron transport equation in a semé- infinite 
medium. Baker, R.S.; Monahan, S.P.; Zhang, H.B. Transactions of 
the American Nuclear Society (USA), 59: 158-160 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atianta, GA (USA), 4-8 Jun 1989). 

Although benchmark-quality solutions have recently been 
achieved for the energy-dependent neutron Boltzmann equation in 
an infinite medium with isotropic scattering, no such solution exists 
for a semi-infinite medium. Such a solution would be of interest 
both as an educational tool and as a benchmark to assess numeri- 
cal transport algorithms. The author's goal is to derive a 
benchmark solution by expanding the angular flux in multiple colli- 
sion form, then treat the spatial and energy dependence separately 
for each collision. The energy variation is found by application of 
an analytic Laplace transform inversion, while the exiting angular 
flux is obtained using Chandrasekhar's method. The interior scalar 
flux can then be written in terms of a Laplace inversion of the 
exiting angular flux, which is performed numerically. Finally, the en- 
ergy and spatial dependences are recombined to give the 
energy-dependent scalar flux. 


9732 R-function solution of the neutron transport equation. 
Altiparmakov, D.V. Transactions of the American Nuclear Society 
(USA), 59: 160-162 (1989). (CONF-890604—: Annual meeting of 
the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

In developing new methods for numerical solution of the neutron 
transport equation, two main objectives are (a) to reduce the num- 
ber of unknowns and (b) to increase the flexibility in geometric 
description. Most current methods satisfy only one of these objec- 
tives at best. For instance, finite elements provide an effective 
means of treating complex geometry, however, a fine spatial mesh 
is usually required to achieve the needed accuracy. On the other 
hand, the number of unknowns is significantly reduced by the 
nodal methods that must deal with rectangular geometry. The R- 
function theory offers great possibilities to meet both objectives, as 
it has been already shown in neuron diffusion calculations. The 
intention of this paper is to point out certain potentials of the R- 
function method applied to neutron transport calculations. For that 
purpose the even-parity equation is solved in a square lattice cell 
with a cylindrical fuel element. 


9733 New two-dimensional response matrix iterative 
sweeping techniques. Gelbard, E.M.; Olvey, L.A. Transactions of 
the American Nuclear Society (USA), 59: 162-164 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

Four closely related two-dimensional iterative sweeping tech- 
niques for solving response matrix equations have been developed 
and specifically applied to the within-group inner iteration strategy 
of the nodal transport option of the Argonne National Laboratory 
DIF3D production code. This option is used for multidimensional 
neutron transport calculations with a standard fission source outer/ 
inner iteration strategy and fission source extrapolation (FSE) as a 
possible outer iteration acceleration technique. The inner iterations 
using a red/black (R/B) checkerborad strategy solve for the nodal 
surface quantities defined by response matrix equations. To coun- 
teract anomalous behavior in the fine-mesh limit, DP; weights and 
positive ordinates are used to approximate the exponential integral 
functions. The new sweeping methods (specialized here for x-y ge- 
ometry) employ a strategy similar to that used in the Bettis S,, 
code TPT. For the new two-dimensional iterative techniques, this 
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encompasses an upsweep/downsweep through the spatial mesh 
calculating the nodal surface quantities. 


9734 Discrete state transition matrix method for the solu- 
tion of reactor point kinetics equations. Tomasevic, D.; Antic, 
D.; Milic, M. Transactions of the American Nuclear Society (USA), 
59: 167-169 (1989). (CONF-890604-: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The space-independent reactor kinetics equations (point kinetics 
equations) have been treated by various numerical methods. None 
of them is successful in all of the different types of nuclear reactor 
transient calculations (fast and thermal reactors, fast prompt super- 
critical and slow long-term transients, weak and strong feedbacks, 
constant and time-dependent reactivity, etc.). Hence, new methods 
for the solution of certain classes of problems in space- 
independent reactor kinetics can still be introduced. Reactor point 
kinetics equations are a system of linear first-order differential 
equations. Methods based on some approximations of matrix expo- 
nentials are widely used to solve problems of that type. The 
power-series expansion of the discrete state transition matrix is 
applied within the state space method of evaluating transient re- 
sponse of linear time-invariant electrical circuits. The state space 
model of the reactor point kinetics equations based on that ap- 
proach is presented in this paper. Using an efficient procedure for 
determining the transition matrix with a prescribed accuracy and 
implicit error control, a corresponding numerical solution is devel- 
oped. Numerical examples with constant reactivity and power 
feedback compensated ramp input illustrate the accuracy of the 
method as compared to results from literature. 


9735 Criticality experiments with a mixed-oxide fuel pin ar- 
ray in plutonium-uranium nitrate solutions. Lloyd, R.C.; Smolen, 
G.R.; Matsumoto, T. Transactions of the American Nuclear Society 
(USA), 59: 171-172 (1989). (CONF-890604—: Annual meeting of 
the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

A series of critical experiments was completed with an array of 
mixed-oxide (MOX) fuel pins surrounded by plutonium-uranium ni- 
trate solutions. The experiments were performed under a joint 
Criticality Data Development Program between the US Department 
of Energy and the Power Reactor and Nuclear Fuel development 
Corporation of Japan. The critical experiments were performed in 
the Critical Mass Laboratory (CML) of the Pacific Northwest Labo- 
ratory (PNL). The objectives of these experiments are to provide 
criticality data for a heterogeneous system of fuel pins moderated 
with plutonium-uranium and to determine the effectiveness of solu- 
ble gadolinium as a neutron absorber for criticality control in 
optimizing the physical size of equipment. Experiments have been 
performed in a similar configuration; however, these new experi- 
ments provide criticality data for a tighter fuel lump spacing, where 
soluble neutron poisons are not as effective. 


9736 Validation studies based on critical experiments per- 
formed with fuel pin arrays moderated by Pu + U solutions. 
Smolen, G.R. (Oak Ridge National Lab., TN (USA)); Matsumoto, T. 
Transactions of the American Nuclear Society (USA), 59: 172-174 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

This paper outlines the results of a caiculational study that was 
performed to validate the SCALE computer code system using 
data from critical experiments performed with fuel pin arrays mod- 
erated by mixed Pu + U aqueous solutions. A companion paper 
describes the experiments and discusses the criticality data that 
were obtained. These experimental activities are part of a joint ex- 
change program between the US Department of Energy (DOE) and 
the Power Reactor and Nuclear Fuel Development Corporation of 
Japan in the area of criticality data development. The Consolidated 
fuel Reprocessing Program (CFRP) at Oak Ridge National Labora- 
tory (ORNL) manages the program for the DOE. The experiments 
were conducted at the Battelle Pacific Northwest Laboratories- 
Critical Mass Laboratory (PNL-CML). 


9737 Modified P, transport improvements for reactor diffu- 
sion calculations. Mui, A.M.; Kim, Y.I.; Harris, D.R. Transactions 
of the American Nuclear Society (USA), 55: 584-586 (1987). 
(CONF-8711195—: American Nuclear Society winter meeting, Los 
Angeles, CA (USA), 15-19 Nov 1987). 





An important reactor physics analysis technique involves use of 
a cell-spectrum code to generate few-group parameters for a diffu- 
sion theory code that is then used to compute power distributions. 
In this technique, strong local absorbers are dealt with by using ef- 
fective few-group parameters. There remain, however, transport 
effects that are not accurately treated by the diffusion theory. The 
diffusion calculations are usually applied in two space dimensions, 
and here ray effects make it difficult to supplement the diffusion 
calculations by discrete ordinates. P, methods, particularly when 
certain terms are ignored, appear to be more promising. In particu- 
lar, simplified P, (SP3) methods have been successfully applied to 
nodai calculations and to the fast energy group of the widely used 
diffusions codes PDQ and EXTERMINATOR. Here the authors 
examine the accuracy and efficiency of various numerical imple- 
mentations of the P3 and simplified P; methods (keeping certain 
terms) in supplementing diffusion calculations. The Rensselaer 
Polytechnic Institute (RPI) diffusion code DIFXYRZ has been modi- 
fied to provide these P3 calculations as well as the normal diffusion 
calculations. The DIFXYRZ code is mesh-point centered, as in 
PDQ, and the added P, terms use the same differencing 
technique. Results are described for a typical reactor and for well- 
known transport test problems. These calculations were run on 
IMB-3081D, VAX-11/750, and Leading Edge D-PC computers. 


9738 General theoretical foundation of the *2Cf source 
noise method. Difilippo, F.C. Transactions of the American Nu- 
clear Society (USA), 55: 597-598 (1987). (CONF-8711195—: 
American Nuclear Society winter meeting, Los Angeles, CA (USA), 
15-19 Nov 1987). 

The measurement of reactivities by the 2°*Cf source noise tech- 
nique in complicated geometries and/or highly subcritical states 
requires a general and solid theoretical foundation of the method to 
translate the experimental observables into the multiplication 
constant. Models based on the absolute dominance of the funda- 
mental mode cannot be applied when complications due to the 
geometry or the loading preciude the ideal positioning of sources 
and detectors. Spatial effects can have considerable effects on this 
method as it can be appreciated using a simple two-point reactor 
model. A derivation of a general interpretation of the *2Cf method 
is then necessary. The briefly described theoretical development 
was successfully applied to the analysis of experiments performed 
with two equal and two different interacting tanks containing solu- 
tions of fissile materials. Parameters associated with the first 
harmonic were estimated with a two-point reactor model. It is con- 
cluded than that the theoretical foundation of the 7*Cf noise 
method to measure reactivities was finally established. 
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10008, 10009, 10010, 10011, 10012, 10014, 10806, 10807, 10808, 
10809, 10810, 10813, 10815, 10817, 10837, 10842, 11065, 11075, 
11077, 11078 


9739 (ETDE-IT-89-73) Critical heat flux in multiple tran- 
sients: Flow rate and power simultaneous variations. Celata, 
G.P.; Cumo, M.; D’Annibale, F.; Farello, G.E. ENEA, Casaccia 
(Italy). Centro Ricerche Energia. Aug 1988. 13p. (CONF-8808282- 
1: 2. international seminar on heat transfer, Beijing (China), 8-12 
Aug 1988). Order Number DE90733809. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

Paper presented at 2nd international seminar on heat transfer 
(Beijing, 8-12 Aug 1988). 

If critical heat flux (CHF) occurs in a reactor core, it is very likely 
to happen during accident and then transient conditions. In the 
case, for instance, of a hypothetical LOCA event, we would have 
severe pressure, flow rate and power transients such as to cause 
a complicated thermohydraulic behaviour of the coolant. The be- 
haviour of the thermal crisis in a forced two-phase flow following a 
flow rate and power transient in a vertical heated channel was in- 
vestigated with a refrigerant-12 loop. The two parameters were 
simultaneously varied according to an exponential law for what 
concerns the flow rate decrease, and to a step-wise law for the in- 
put power increase. Experiments were carried out employing a 
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tubular test section which was electrically and uniformly heated. 
The test parameters included the flow rate half-flow decay time, as 
well as several values of the initial power (before the transient) and 
the final power (at the end of the transient). The pressure was kept 
constant during the transient. An analysis of the experimental data 
was conducted on the basis of the local conditions approach. The 
effect of the simultaneous variation of the mass flow rate and of 
the power on the time-to-crisis was also analyzed with respect to 
transients in which only one of the two parameters was varied. 


9740 Frequency domain methods for the analysis of multi- 
frequency eddy current data. Udpa, L., Lord, W. (Colorado State 
Univ., Fort Collins (USA)); Udpa, S.S. pp. 1194 of Review of 
progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

The ultimate goal of an NDT system is the inverse problem of 
determining the defect profiles in the test object, given the mea- 
surements from the receiving transducer. This paper describes the 
signal conditioning aspect of the inverse problem in the context of 
steam generator tube inspection using eddy current method. The 
results show the feasibility of the approach for suppressing the 
support plate contribution in a composite signal, obtained when a 
defect in the tube wall is in the vicinity of the support plate. The 
method is robust and the computational burden is low, particularly 
in the frequency domain implementation. However, the error intro- 
duced in the time domain algorithm is considerably lesser due to 
the more optimal nature of the least squares estimation procedure 
as opposed to the frequency domain algorithm where the parame- 
ter estimation was done using just one harmonic of the signals. 


9741 Modeling the interaction of multibeam/multimode ul- 
trasonic transducers with fatigue cracks in cladded reactor 
pressure vessels. Gruber, G. (Southwest Research institute, San 
Antonio, TX (USA)); Mueller, T. pp. 1194 of Review of progress in 
quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760-: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

SLIC transducers, which simultaneously use shear and longitudi- 
nal waves for material inspection and flaw characterization, have 
recently been qualified in conjunction with satellite-pulse flight time 
measurement techniques on over fifty fatigue cracks in cladded 
pressure vessel test blocks. The objectives of this work were to de- 
rive and validate three sets of flight-time formulas for the SLIC 
pulse patterns which can be readily inverted for the accurate esti- 
mation of crack depth and location. Three transducers were 
evaluated: the multibeam SLIC-30 and SLIC-40 transducers and 
the multimode SLIC-50 transducer. Crack sizing through inverse 
ray tracing using these transducers was evaluated. 


9742 Imaging the interaction of multibeam/multimode ul- 
trasonic transducers with manufacturing and service-induced 
flaws. Gruber, G. (Southwest Research Institute, San Antonio, TX 
(USA)); Hamlin, D. pp. 1147 of Review of progress in quantitative 
nondestructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

Type, through-wall dimension (depth), and location are the most 
important flaw characteristics that need to be determined for the 
fracture-mechanics evaluation of a flawed component or part. In 
this paper, the three-step approach to the ultrasonic evaluation of 
flawed reactor pressure vessel components (i.e., flaw detection, 
identification, and sizing) are discussed in relation to fatigue 
cracks, slag inclusions, incomplete fusion flaws, and porosity clus- 
ters. The emphasis is on flaw identification (cracks vs. benign 
flaws) which must take place before estimating the depth of the 
flaw. The composite pulse patterns obtained with four multibeam/ 
multimode SLIC transducers for two model flaws (a side-milled 
notch and a side-drilled hole) and two real flaws (fatigue crack and 
slag inclusion) are imaged in a B-scan format. 
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9743 Development of a heat exchanger root-cause analy- 
sis methodology. Jarrell, D.B.; Stratton, R.C. Transactions of the 
American Nuclear Society, Supplement (USA), 59: 43-44 (1989). 
(CONF-890833-: 14. biennial conference on reactor operating ex- 
perience: plant operations - the human element, Charlotte, NC 
(USA), 6-9 Aug 1989). 

The objective of this work is to determine a generic methodology 
for approaching the accurate identification of the root cause of 
component failure. Root-cause determinations are an everyday 
challenge to plant personnel, but they are handled with widely 
differing degrees of success due to the approaches, levels of diag- 
nostic expertise, and documentation. The criterion for success is 
simple: If the root cause of the failure has truly been determined 
and corrected, the same causal failure relationship will not be 
demonstrated again in the future. The approach to root-cause anal- 
ysis (RCA) element definition was to first selectively choose and 
constrain a functionally significant component (in this case a com- 
ponent cooling water to service water heat exchanger) that has 
demonstrated prevalent failures. Then a root cause of failure analy- 
sis was performed by a systems engineer on a large number of 
actual failure scenarios. The analytical process used by the engi- 
neer was documented and evaluated to abstract the logic model 
used to arrive at the root cause. For the case of the heat ex- 
changer, the actual root-cause diagnostic approach is described. A 
generic methodology for the solution of the root cause of compo- 
nent failure is demonstrable for this general heat exchanger 


sample. 


9744 Elements of a total MOV maintenance program. 
Lavallee, W.L.; Carr, R.W.; Hale, S.N. Transactions of the Ameri- 
can Nuclear Society, Supplement (USA), 59: 62 (1989). 
(CONF-890833-: 14. biennial conference on reactor operating ex- 
perience: plant operations - the human element, Charlotte, NC 
(USA), 6-9 Aug 1989). 

Establishing a good preventive and predictive maintenance pro- 
gram for motor-operated vaives (MOVs) is an especially challenging 
task for nuclear power plants. Because of the sheer number of 
MOVs involved, all with somewhat different characteristics and re- 
quirements, and the extremely critical functions that some of the 
MOVs perform, the maintenance program quickly becomes a major 
exercise in coordination. This paper outlines a three-phase ap- 
proach to achieving a comprehensive MOV maintenance program. 
It is based on experience in assisting nuclear plants with their MOV 
programs and encountering many of the pitfalls that can hamper 
these programs. The three phases include up-front engineering 
preparation, field diagnostic testing, and maintenance follow-up and 
trending. Each of these phases is discussed, and a flowchart de- 
scribing the individual elements of each phase is provided. 


9745 Backseating MOVs at Susquehanna Steam Electric 
Station. Body, P.; Paley, R. Transactions of the American Nuclear 
Society, Supplement (USA), 59: 65-66 (1989). (CONF-890833-: 
14. biennial conference on reactor operating experience: plant op- 
erations - the human element, Charlotte, NC (USA), 6-9 Aug 1989). 

This paper describes a practice developed at the Susquehanna 
steam electric station (SSES) concerning the methods, procedures, 
and control device used to backseat motor-operated valves 
(MOVs). Specific work activities, including problem determination, 
valve selection, procedure preparation, safety evaluation, and a de- 
scription of the device used to backseat the valves, are described 
of this paper. 


9746 A methodology for determining actuator setup crite- 
ria and performing diagnostics for pneumatically operated 
vaives. Mutchler, J.H.; Jaeger, T.P. Transactions of the American 
Nuclear Society, Supplement (USA), 59: 66-68 (1989). (CONF- 
890833—: 14. biennial conference on reactor operating experience: 
plant operations - the human element, Charlotte, NC (USA), 6-9 
Aug 1989). 

In response to industry concerns about proper valve operation, 
Combustion Engineering (C-E) has developed a methodology to 
determine actuator setup criteria and perform diagnostics on pneu- 
matically operated valves. Performing this type of diagnostic 
evaluation on pneumatically operated valves will ensure the valve 
can perform its safety function, pass in-service inspections, and im- 
prove valve reliability, resulting in increased plant availability. The 
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methodology C-E used to determine actuator setup criteria consid- 
ers packing gland forces, seat loads, leakage classifications, 
system pressure forces, valve/actuator capabilities, including spring 
rate characteristics. Basic valve, actuator, and systems data are 
gathered and entered into a valve data base for future reference 
and calculations. The formulas and decision criteria have been in- 
corporated into a programming section of the same data base. 
This program can then can be operated on a personal computer to 
calculate baseline actuator setup criteria for the bench, inherent, 
and installed conditions. A significant feature of C-E’s methodology 
is that feedback from actual measured conditions can be input into 
the program to validate or correct for conservative estimates used 
to determine the baseline actuator setup criteria. These criteria are 
presented in terms of actuator air pressure requirements versus 
valve position and a signature trace. 


9747 Use of portable instrumentation/PC for loose-part 
monitor sensor validation, impact detection, and characteriza- 
tion. Allen, J.W.; Robinson, J.C. Transactions of the American 
Nuclear Society, Supplement (USA), 59: 69 (1989). (CONF- 
890833—: 14. biennial conference on reactor operating experience: 
plant operations - the human element, Charlotte, NC (USA), 6-9 
Aug 1989). 

Impact detection [loose-part monitoring (LPM)] is typically 
performed using acoustic sensors (accelerometers) permanently af- 
fixed to natural collection sites for possible loose parts. A typical 
nuclear facility will consist of 12 to 16 channels around the primary 
loop. Normal operation of these systems consists of continuously 
monitoring the conditioned sensor output and alert (or alarm) when 
signal levels exceed a certain threshold value. Technology for En- 
ergy Corporation (TEC) has utilized statistical methods to develop 
a system for monitoring LPM sensors that is capable of unambigu- 
ous channel operability validation, low-level impact (rattling) 
detection and trending, and impact characterization. The system 
consists of a software package resident on a personal computer 
(PC) for data storage, trending, and reporting. A small portable mi- 
croprocessor box (meter) is used for data acquisition and analysis. 
The portable data box receives an analysis parameter set from the 
host PC, accepts amplified signals from the individual LPM sen- 
sors, and carries out spectral and probability density analyses. The 
results from the analyses are available for viewing at the meter 
and are locally stored for later uploading to the host computer. At 
the host, key parameters are trended from both the spectral and 
the amplitude probability function analyses. Alarm limits are preset 
to indicate if further analysis is warranted. 


9748 Development of an equipment qualification informa- 
tion system. Maxey, T.M.; McCloskey, S.K. Transactions of the 
American Nuclear Society, Supplement (USA), 59: 81 (1989). 
(CONF-890833-: 14. biennial conference on reactor operating ex- 
perience: plant operations - the human element, Charlotte, NC 
(USA), 6-9 Aug 1989). 

Equipment qualification (EQ) programs and supporting documen- 
tation for the nuclear industry are now established. Many utilities 
have experienced contro] and maintenance problems, however, as- 
sociated with ensuring long-term compliance with EQ regulations 
and the requirements of their own utility-specific programs. One 
utility has addressed this issue by implementing an EQ information 
system (EQIS). Faster and more flexible than manual systems, the 
EQIS has provided this utility with improved EQ information data 
bases for a variety of control, consistency, cost, and efficiency 
functions. 


9749 Plant monitoring using possibilistic-probabilistic 
methodologies. Ragheb, M.; Tsoukalas, L. Transactions of the 
American Nuclear Society (USA), 55(3): 64-66 (1987). (CONF- 
871101—: Joint meeting of the American Nuclear Society and the 
Atomic Industrial Forum, Los Angeles, CA (USA), 15-19 Nov 1987). 

In the process of monitoring the performance of nuclear power 
plant systems with the objective of fault identification and diagno- 
sis, uncertainty is introduced. This uncertainty must be accounted 
for in rule-based systems, which are used for this purpose. In this 
context, uncertainty consists of two parts: randomness, meaning 
the uncertainty of occurrence of an object, and fuzziness, express- 
ing the imprecision of the meaning of the object. For instance, for 





an engineering device, let us consider the proposition: E will in- 
crease ~20% with a probability of 90%. The variable E could be 
any performance parameter of interest. The uncertainty in this 
statement has two components: one related to randomness, which 
is expressed by a probability of 90%, and another component due 
to fuzziness, which is expressed by ~20%. From fuzzy set theory, 
the meaning of ~20% can be precisely defined by a possibility dis- 
tribution ,.x, which may be induced by physical constraints, or it 
may be epistemic in nature, in which case it is induced by a collec- 
tion of propositions. From probability theory, the construction of a 
probability density function based on frequency distributions from 
experimental and sensor data and observations can precisely de- 
fine the meaning of the words a probability of 90%. Discussed is a 
methodology for inferencing and decision making under uncertainty 
for use in rule-based systems, where the knowledge about the 
modeled system is both probabilistic and possibilistic, and apply it 
to the monitoring and diagnosis of the performance of a nuclear re- 
actor's residual heat removal (RHR) system. 
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9750 (ENEA-RT-PAS-89-19) Seismic instrumentation (for 
nuclear power plants). Capocecera, P. ENEA, Casaccia (Italy). 
Dipt. Protezione Ambientale e Salute dell’Uomo. Jun 1989. 53p. 
Order Number DE90733774. Available from NTIS (US Sales Only), 
PC A04/MF A01. 

This report describes the principles of nuclear power plant seis- 
mic instrumentation and the characteristics of the most important 
instruments for recording the displacement and the acceleration of 
the ground during an earthquake. This report also indicates the site 
characteristics which are necessary in order to correctly install the 
strong motion accelerographs and the tests that have to be done 
periodically. 


9751 (ETDE-IT-89-59) Calculation of the response matrix 
of ex-core neutron detector in the Italian unified core PWR de- 
sign. Burn, K.W.; Monti, S.; Meda, N.; Riscossa, P. Ansaldo S.p.A., 
Genoa (italy); ENEA, Bologna (Italy). Sep 1988. 7p. (CONF- 
880906-13: 7. international conference on radiation shielding, 
Bournemouth (UK), 12-16 Sep 1988). Order Number DE90733798. 
Available from NTIS (US Sales Only), PC A02/MF A01. 

Paper presented at 7th international conference on radiation 
shielding (Bournemouth, 12-16 Sep 1988). 

Ex-core neutron detectors are used for a variety of core diagnos- 
tic and control purposes in PWRs. In the past, deterministic 
methods varying from point-kernel to Sn have been employed to 
determine the sensitivity of the ex-core detectors to different parts 
of the core and thereby to unfold the signals to obtain the power 
distribution during operation. This paper deals with a complete 
Monte Carlo approach to the problem involving adjoint calculations 
with a modified version of MORSE. The methodology here pre- 
sented can be successfully applied to all reactor protection and/or 
control systems which rely upon signals from multi-section axial ex 
core detectors in the reconstruction of the core axial power profile. 


9752 (RISO-M-2788) Decision support for emer 
management: From the Nordic project "NKA/INF: information 
technology for accident and emergency management”, to the 
European project "IT support for emergency management - 
ISEM”. Andersen, V. (ed.). Risoe National Lab., Roskikde (Den- 
mark). May 1989. 22p. (CONF-8905253—: Nordic man-machine 
conference, people as a part of complex systems, Mariehamn 
(Sweden), 9-11 May 1989). Order Number DE90612543. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A short introduction will be given to the Nordic project "NKA/INF: 
Information Technology for Accident and Emergency Management’, 
which is now in its final phase. To perform evaluation of the 
project, special scenarious have been developed, and experiments 
based on these will be fulfilled and compared with experiments 
without use of the decision support system. Furthermore, the suc- 
ceeding European project, "IT Support for Emergency Management 
- ISEM”, with the purpose of developing a decision support system 


22 NUCLEAR REACTOR TECHNOLOGY 
2204 Control Systems 


for complex and distributed decision making in emergency man- 
agement in full scale, will be described and the preliminary 
conceptual model for the system will be presented. (author). 


9753 (WSRC-RP-89-343) Reactor Operations Monitoring 
System. Hart, M.M. Westinghouse Savannah River Co., Aiken, SC 
(USA). [1989]. 20p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC09-89SR18035. (CONF-891192-20: Annual 
Westinghouse computer symposium, Pittsburgh, PA (USA), 6-7 
Nov 1989). Order Number DE90003895. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The Reactor Operations Monitoring System (ROMS) is a VME 
based, parallel processor data acquisition and safety action system 
designed by the Equipment Engineering Section and Reactor Engi- 
neering Department of the Savannah River Site. The ROMS will be 
analyzing over 8 million signal samples per minute. Sixty-eight 
microprocessors are used in the ROMS in order to achieve a real- 
time data analysis. The ROMS is composed of multiple computer 
subsystems. Four redundant computer subsystems monitor 600 
temperatures with 2400 thermocouples. Two computer subsystems 
share the monitoring of 600 reactor coolant flows. Additional com- 
puter subsystems are dedicated to monitoring 400 signals from 
assorted process sensors. Data from these computer subsystems 
are transferred to two redundant process display computer subsys- 
tems which present process information to reactor operators and to 
reactor control computers. The ROMS is also designed to carry out 
safety functions based on its analysis of process data. The safety 
functions include initiating a reactor scram (shutdown), the injection 
of neutron poison, and the loadshed of selected equipment. A 
complete development Reactor Operations Monitoring System has 
been built. It is located in the Program Development Center at the 
Savannah River Site and is currently being used by the Reactor 
Engineering Department in software development. The Equipment 
Engineering Section is designing and fabricating the process inter- 
face hardware. Upon proof of hardware and design concept, orders 
will be placed for the final five systems located in the three reactor 
areas, the reactor training simulator, and the hardware mainte- 
nance center. 


9754 Advanced control test operation (ACTO) facility. Ball, 
S.J. (Oak Ridge National Lab., Oak Ridge, TN (US)). pp. 125 of 
Proceedings of the 1987 conference on tools for the simulation 
profession. Hawkins, R.; Klukis, K. Society for Computer Simula- 
tion, San Diego, CA (1987). DOE Contract AC05-840R21400. 
(CONF-870472-: Eastern simulation conference, Orlando, FL 
(USA), 6-9 Apr 1987). 

The author discusses the Advanced Control Test Operation 
(ACTO) project. It is being developed to enable the latest modern 
technology, automation, and advanced control methods to be in- 
corporated into nuclear power plants. The facility is proposed as a 
national multi-user center for advanced control development and 
testing to be completed in 1991. The facility will support a wide va- 
riety of reactor concepts, and will be used by researchers from 
Oak Ridge National Laboratory (ORNL), plus scientists and engi- 
neers from industry, other national laboratories, universities, and 
utilities. ACTO will also include telecommunication facilities for re- 
mote users. 


9755 Development of the Be(d,eta) neutron source for 
cross-section Investigations in the few-MeV energy range. 
Smith, D.L. (Alabama Univ., Huntsville, AL (USA). Dept. of 
Physics); Meadows, J.W.; Guenther, P.T.; Greenwood, L.R. pp. 
798 of Reactor dosimetry: Methods, applications, and standardiza- 
tion. Farrar IV, H.; Lippincott, E.P. ASTM, Philadelphia, PA (1989). 
(CONF-870501-: 6. ASTM-Euratom symposium on reactor 
dosimetry: methods, applications, and standardization, Jackson 
Hole, WY (USA), 31 May - 5 jun 1987). 

Bombardment of thick Be-metal targets with several-MeV 
deuterons produces continuum-neutron fields which offer consider- 
able potential for the development and _ vaiidation of 
neutron-reaction cross sections. A facility based on this concept 
has been installed at the Argonne National Laboratory Fast Neu- 
tron Generator accelerator. A description is provided of this facility 
and of the research studies which have been initiated to exploit its 
capabilities. Some technical considerations in the utilization of 
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accelerator-produced continuum-neutron fields for reaction cross- 
section investigations are discussed. Results from several recent 
neutron-spectrum and integral cross-section measurements are 
also presented. 


9756 Nuclear research emulsion measurements and the 
observation of proportional counter perturbation factors in 
VENUS-1. Gold, R. (Westinghouse Hanford Co., Hanford Engineer- 
ing Development Lab., Richland, WA (US)); Preston, C.C.; 
Roberts, J.H.; DeLeeuw, G.; Fabry, A.; Leenders, L. pp. 798 of Re- 
actor dosimetry: Methods, applications, and standardization. Farrar 
IV, H.; Lippincott, E.P. ASTM, Philadelphia, PA (1989). (CONF- 
870501-: 6. ASTM-Euratom symposium on reactor dosimetry: 
methods, applications, and standardization, Jackson Hole, WY 
(USA), 31 May - 5 jun 1987). 

Nuclear research emulsion (NRE) observed I-integral and J- 
integral reaction rates are reported for VENUS-1. Proton-recoil 
energy-dependent reaction rates are predicted using CEN/SCK 
calculated 17 group neutron energy spectra. These calculated re- 
action rates are compared with absolute NRE observations at 
seven different locations in steel and water regions of VENUS-1. 
The agreement between calculations and NRE observed absolute 
proton-recoil reaction rates depends sensitively on location in 
VENUS-1. Adequate agreement is attained near the center of the 
core. However, as one approaches the edged of the core corner at 
approximately 28°, the agreement deteriorates. Comparisons be- 
tween theory and experiment are limited by the broad energy 
resolution of the 17 energy group structure used in the caicula- 
tions. Nevertheless, these comparisons suggest that difficulties 
arise in the calculation of neutron transport as one approaches the 
edge of the core corner. Preliminary |-integral and J-integral 
proton-recoil reaction rates from NRE irradiated in this perturbation 
study reveal that proportional counters do create non-negligible 
perturbations in LWR-PV environments. 


9757 Observation of pulsed neutron fields with solid-state 
track recorders. Roberts, J.H. (Metrology Control Corp., Richland, 
WA (US)); Gold, R.; Preston, C.C.; McElroy, W.N.; Morgan, J.F.; 
Clark, D.; Ramos, R.A.; Redhead, D.L. pp. 798 of Reactor dosime- 
try: Methods, applications, and standardization. Farrar IV, H.; 
Lippincott, E.P. ASTM, Philadelphia, PA (1989). (CONF-870501-: 
6. ASTM-Euratom symposium on reactor dosimetry: methods, ap- 
plications, and standardization, Jackson Hole, WY (USA), 31 May - 
5 jun 1987). 

A device called Der Spinner has been developed and tested. Its 
purpose is to obtain time-dependent information on neutron fluence/ 
spectra by using solid-state track recorders. It should prove particu- 
larly useful in fast neutron bursts such as occur in nuclear fusion 
reactors. In the present version of the device, a rotating drum with 
four strips of track recorder material, such as mica, are placed 
around the cylinder in the direction of rotation. The cylinder has a 
diameter of 7.62 cm (3.0 in.). It is rotated by a synchronous motor 
at an angular speed of 3600 rpm. Each mica strip rotates under a 
collimating slit system. An actinide deposit or foil is placed in con- 
tact with the slit. Fission fragments are collimated through slits of 
0.2 and 0.5 mm in the tests made, giving efficiencies of 0.0298 and 
0.0745, respectively. Static tests were made with a °*Cf source; 
dynamic tests were made at an accelerator used in the pulsed 
mode. These tests and their results are discussed in this paper. 


9758 implementation of an expert system for xenon spatial 
control in pressurized-water reactors. Chung, S.K. Thesis (Ph. 
D.). 279p. lowa State Univ., Ames, IA (US) (1988). Available from 
University Microfilms, PO Box 1764, Ann Arbor, MI 48106, Order 
No.88-25,381. 

Control of the axial xenon oscillations is a knowledge- and 
experience-intensive activity for reactor operators. To aid reactor 
operators in the control of axial xenon oscillations, an advisory ex- 
pert system was developed. A rule-based expert system shell, 
INSIGHT2+, was used to build the expert system which was inter- 
faced with a microcomputer-based core control model of a 
pressurized-water reactor, graphic engine, and data base. A core 
contro! model described by one-group diffusion theory with modera- 
tor temperature and xenon feedbacks was used to develop heuristic 
control rules and to test the system. Full- and part-length control 
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rods, boron concentration, and coolant inlet temperature were con- 
sidered as control variables of the core control model. This expert 
system consists of a search space: the set of possible power level 
and power shape patterns. The search space was made by com- 
bining the following core state variables: the sign of relative power 
and axial offset (AO) error, sign of the rate of change of power 
level and AO, and magnitude of relative power and AO error. 


9759 Uncertainty and sensitivity analysis of a dry contain- 
ment test problem for the MAEROS aerosol model. Helton, J.C. 
(Sandia National Labs., Safety and Reliability Analysis Studies 
Div., Albuquerque, NM (US)); Iman, R.L.; Johnson, J.D.; Leigh, 
C.D. Nuclear Science and Engineering (USA), 102(1): 22-42 (May 
1989). DOE Contract AC04-76DP00789. 

A computational test problem for the MAEROS aerosol model is 
used to illustrate the application of uncertainty/sensitivity analysis 
techniques based on Latin hypercube sampling and regression 
analysis to aggregation problems. The test problem involves a five- 
component aerosol in the containment of a pressurized water 
reactor. The following topics are investigated: Cray 1-S CPU time 
requirements to implement and solve the system of differential 
equations on which MAEROS is based; effects on computational 
time and representational accuracy due to the use of different over- 
all section boundaries and numbers of sections and components; 
and behavior of the aerosol and the variables that influence this 
behavior. 


2205 Environmental Aspects 
Refer also to citation(s) 9798, 9802, 9808, 9823 


9760 (CRIE-U-14) Study on the technique for Zostera bed 
creation. Kawasaki, Yasuo; litsuka, Teiji; Goto, Hiroshi; Terawaki, 
Toshinobu; Watanabe, Yasunori; Kikuchi, Kotaro. Central Research 
Inst. of Electric Power Industry, Abiko, Chiba (Japan). Nov 1988. 
235p. (in Japanese). Order Number DE90702480. Available from 
NTIS (US Sales Only), PC A11/MF A01. 

By constructing thermal or nuclear power stations, zostera bed is 
lost. So it is necessary to create this zostera bed at another place. 
This is the report of the survey on natural zostera beds and the 
study on the transplantation method of natural zostera beds carried 
out from 1982 to 1986. As a result of the field survey, the optimum 
temperature was from 15 to 20°C and the optimum salt rate was 
from 17 to 34%. When there was a shortage of light, growth was 
retarded, and that was especially conspicuous at less than 11LY/ 
day. It was judged that flow speed of about 15cm/s was appropri- 
ate for the growth of seedlings. It was also confirmed that at the 
experiment district added with 5,000uM of ammonia, the seedlings 
grew best; and that the amount of ammonia’s bottom sediment in- 
fluenced the growth, particularly the height of seedlings. And the 
added amount of phosphorus hardly exerted influences. Important 
environmental factors for creating zostera beds are light amount in 
the water, sand surface fluctuations, and fishery (trawis and etc.). 
41 refs., 137 figs., 31 tabs. 


9761 (EGG-NERD-8541) A study of fission product trans- 
port from falled fuel during N reactor postulated accidents. 
Hagrman, D.L. EG and G Idaho, Inc., Idaho Falls, ID (USA). Sep 
1989. 68p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC07-761D01570. Order Number DE90002059. Available from 
NTIS, PC AO4/MF A01; OSTI; INIS; GPO Dep. 

This report presents a study of fission product transport behavior 
in N Reactor during a severe accident. More detail about fission 
product behavior than has previously been available is provided 
and key parameters that contro! this behavior are identified. The 
current report is an extension to a previous interum study that has 
added an aerosol formation model, replaced an older aerosol de- 
position model with an improved correlation, and incorporated 
results of a revised analysis of the process tubes. The LACE LA1 
and LAS tests are used to assess the revised model applied to de- 
termine aerosol deposition. The study concludes that a cesium 
iodide aerosol is likely to form near the downstream end of the pro- 
cess tubes. Transport of most of the released cesium and iodine 
as well as less volatile material depends on the behavior of this 
aerosol and the behavior is sensitive to several parameters that 
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are not well known. If the environment is very clean and effluent 
flow is sufficient to support oxidation of the zircaloy and uranium of 
the process tubes, almost none of the aerosol deposits in the riser. 
Reduction of the effluent flow or the presence of high concentra- 
tions of aerosols of very low volatile material like zirconium, 
uranium, or their oxides causes deposition of the fission products 
in the riser piping. 24 refs., 18 figs., 11 tabs. 


9762 (NUREG/CR-5026) User’s manual for CONTAIN 1.1: 
A computer code for severe nuclear reactor accident contain- 
ment analysis. Murata, K.K. (Sandia National Labs., Albuquerque, 
NM (USA) ); Carroll, D.E.; Washington, K.E.; Gelbard, F.; Valdez, 
G.D.; Williams, D.C.; Bergeron, K.D. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Systems Research; Sandia 
National Labs., Albuquerque, NM (USA). Nov 1989. 443p. Spon- 
sored by Nuclear Regulatory Commission. DOE Contract 
AC04-76DP00789. (SAND-87-2309). Available from NTIS, PC 
A19/MF A01; OSTI; INIS. 

The CONTAIN 1.1 computer code is an integrated analysis tool 
used for predicting the physical, chemical, and radiological 
conditions inside a containment building following the release of ra- 
dioactive environment. CONTAIN 1.1 is the US Nuclear Regulatory 
Commission's principal best-estimate, mechanistic containment 
analysis code for severe accidents. CONTAIN 1.1 is intended to re- 
place the earlier CONTAIN 1.0, which was released in 1984. The 
purpose of this User’s Manual is to provide a basic understanding 
of the features and models in CONTAIN 1.1 so that users can 
prepare reasonable input and understand the output and its signifi- 
cance for particular applications. 148 refs., 63 figs., 10 tabs. 
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Refer also to citation(s) 9754, 9755, 9796, 9818, 9820, 9821, 
9831, 9853, 9866, 9867, 9868, 9869, 9870, 9871, 9872, 9873, 
10849, 11127, 11220, 11221, 11863, 11988 


9763 (CONF-900143-2) Force analysis of the advanced 
neutron source control rod drive latch mechanism. Damiano, 
B. Oak Ridge National Lab., TN (USA). [1989]. 10p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From Nuclear science symposium; San Francisco, CA (USA); 22- 
26 Jan 1990. Order Number DE90003675. Available from NTIS, 
PC A02/MF A01; OSTI; INIS. 

The Advanced Neutron Source reactor (ANS), a proposed 
Department of Energy research reactor currently undergoing con- 
ceptual design at the Oak Ridge National Laboratory (ORNL), will 
generate a thermal neutron flux approximating 100 M-*—S-". 
The compact core necessary to produce this flux provides little 
space for the shim safety control rods, which are located in the 
central annulus of the core. Without proper control rod drive de- 
sign, the control rod drive magnets (which hold the control rod 
latch in a ready-to-scram position) may be unable to support the 
required load due to their restricted size. This paper describes the 
force analysis performed on the control rod latch mechanism to de- 
termine the fraction of control rod weight transferred to the drive 
magnet. This information will be useful during latch, control rod 
drive and magnet design. 5 refs., 12 figs. 


9764 (ETDE-IT-89-58) Ar-41 gas production estimation in- 
side water tank of TRIGA RC-1 MW reator at ENEA Energy 
Research Center, Casaccia (Italy). Santoro, E. ENEA, Casaccia 
(Italy). Dipt. Tecnologie Intersettorialli di Base. Sep 1988. 27p. 
(CONF-8809213—1: IAEA Meeting: 10th European TRIGA users’ 
conference, Vienna (Austria), 14-16 Sep 1988). Order Number 
DE90733797. Available from NTIS (US Sales Only), PC A03. 

Paper presented at 10th European TRIGA users conference 
(Wien, 14-16 Sep 1988). 

The basis of the physical-mathematical model used for the de- 
scription of Ar-41 gas production phenomena inside the water tank 
of the TRIGA RC-1 reactor was analyzed. No consideration was 
given to boundary condition assumptions, but only to ‘Excerpts 
from TRIGA MARK 2 Reactor Hazard Analysis for CNEN-MEXICO’ 
edited by General Atomic. This analysis did not modify the physical 
apparatus describing the production and evolution of Ar-41 gas in- 
side the reactor room, but it aimed only at speculating about the 


‘auto-consistency’ of mathematical models used to estimate the 
weight of the phenomena and evalutate the order quantities. The 
obtained result, with reference to Ar-41 gas concentrations inside 
the reactor hall, appeared to be 100 times higher than the result 
expressed in the above mentioned reports. To support the deduced 
theoretical results, physical monitoring is being planned to estimate 
the adequacy of the new determined value. 


9765 (HEDL-SA-3664) Nuclear research emuslion mea- 
surements in VENUS-1. Gold, R.; Preston, C.C.; Roberts, J.H.; 
DeLeeuw, G.; Fabry, A.; Leenders, L. Westinghouse Hanford Co., 
Richland, WA (USA). 14 Jan 1987. 12p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract ACO6-76FF02170. (CONF-870501— 
8: 6. ASTM-Euratom symposium on reactor dosimetry: methods, 
applications, and standardization, Jackson Hole, WY (USA), 31 
May - 5 jun 1987). Order Number DE90004159. Available from 
NTIS, PC A03/MF A01 - OSTI. 

Nuclear research emulsion (NRE) observed l-integral and J- 
integral reaction rates are reported for VENUS-1. Proton-recoil 
energy-dependent reaction rates are predicted using CEN/SCK 
calculated 17 group neutron energy spectra. These calculated re- 
action rates are compared with absolute NRE observations at 
seven different locations in steel and water regions of VENUS-1. 
The agreement between calculations and NRE observed absolute 
proton-recoil reaction rates depends sensitivity on location in 
VENUS-1. Adequate agreement is attained near the center of the 
core. However, as one approaches the edge of the core corner at 
approximately 28°, the agreement deteriorates. Comparisons be- 
tween theory and experiment are limited by the broad energy 
resolution of the 17 energy group structure used in the calcula- 
tions. Nevertheless, these comparisons do suggest that difficulties 
arise in the calculation of neutron transport as one approaches the 
edge of the core corner. In the 1983 dosimetry campaign in 
VENUS-1, possible perturbations introduced by 47 proton-recoil 
gas-filled proportional counters were investigated with NRE. Prelim- 
inary |-integral and J-integral proton-recoil reaction rates from NRE 
irradiated in this perturbation study reveal that proportional 
counters do create non-negligible perturbations in LWR-PV envi- 
ronments. 19 refs., 1 fig., 4 tabs. 


9766 (INIS-SU-138, pp. 79-95) The instrumental develop- 
ments for researches on neutron physics at KUR (5 MW). 
Kawai, T. (Kyoto Univ., Kumatori, Osaka (Japan). Research Reac- 
tor Inst.); Utauro, M.; Maeda, Y. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN 
SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Yadernykh Issledovanij; Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). 
Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike. 
1988. (CONF-870959-: 1. international conference on neutron 
physics, Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. 
Order Number DE90705998. Available from NTIS (US Sales Only), 
PC A13/MF A01 - OSTI; INIS. 

Cold neutron source is operated by a closed-indirect cooling 
loop. The hydrogen cryogenic system of the KUR-CNS has been 
shown a self-regulating characteristic to the thermal disturbances 
smaller than 30% of the maximum heat load, which is measured 
300 W at 25 K. This power is used to release a nuclear heating. 
This is confirmed from the amplitude vs frequency curve, so called 
Bode’s diagram, which shows the first order time lag. Due to this 
property, the liquid level in the moderator cell has been kept al- 
most constant under 5 MW power of the reactor. From the data of 
time-of-flight spectrum, the 6 A cold neutron gain was about a fac- 
tor 20 using hydrogen as a moderator. The calculated gain for 6 A 
neutrons becomes about 30 using deuterium mixed with a 10% of 
hydrogen as a moderator. 7 refs.; 11 figs. 


9767 (INIS-SU-138, pp. 131-135) Parameters of fast (10-20 
MeV) neutron converter under conditions of a research reactor. 
Rozhdestvenskij, M.I. (Nauchno-issledovatel’skij i Konstruktorskij 
Inst. Ehnergotekhniki, Moscow (USSR)); Tochenyj, L.V. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
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(USSR). Tsentral’ny) Nauchno-issledovatel'skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (in Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 4. Order Number DE90705998. Available from 
NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

The paper describes the computer analysis for irradiation of fast 
10-20 MeV neutron converter in the IVV-2M research reactor. The 
main converter parameters, such as: fast neutron yield in the 
target; neutron flux and spectrum in the converter experimental vol- 
ume; power output in the target are defined in accordance with 
available computer scheme. 6 refs.; 2 tabs. 


9768 (INIS-SU-138, pp. 182-186) On the possibility of 
neutron converter application in neutrino experiments. Lyu- 
tostanskij, Yu.S. (Moskovskij Inzhenerno-Fizicheskij Inst., Moscow 
(USSR)); Lyashchuk, V.I. Gosudarstvenny) Komitet po ls- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DES0705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

To conduct neutrino investigations nuclear reactors which nue- 
tilde spectrum being determined by beta-decays of nuclei-fission 
products produced in the core are currently widely used. For ex- 
periments on studying (nue-tilde, d) interactions (reaction threshold 
is 4 MeV) and neutrino oscillation search bright antineutrino 
sources are needed, possesing a harder nu,-tiide spectrum than in 
a nuclear reactor which is decreased almost by an order at energy 
E >or approx. 4 MeV. Using the Monte Carlo calculations it is 
shown that the use of neutron converter containing lithium-7 allows 
one to create basically new antineutrino sources with hard spec- 
trum up to 12.6 MeV. In this case pulsed reactors are more 
perspective ones. 4 refs.; 2 figs. 


9769 (ORNL/TM—11409) Bulk Shielding Facility quarterly 
report for July, August, and September 1989. Laughlin, D.L.; 
Hamrick, T.P. Oak Ridge National Lab., TN (USA). Dec 1989. 15p. 
Sponsored by U.S. DOE Environment Health & Safety. DOE Con- 
tract AC05-840R21400. Order Number DE90003483. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The Bulk Shielding Reactor (BSR) remained shut down during 
July, August, and September. Water-quality control in both the re- 
actor primary and secondary cooling systems was satisfactory. The 
Pool Critical Assembly (PCA) is shut down for shim-safety rod mag- 
nets and associated electronic components upgrading. 10 tabs. 


9770 (SAND-87-0098-Vol.1, pp. 19-34) Dynamics of annu- 
lar fuel in fast burst reactors. Wimett, T.F. (Los Alamos National 
Laboratory, NM (USA)). Sandia National Labs., Albuquerque, NM 
(USA). Feb 1987. (CONF-860420—Vol.1: Fast burst reactor work- 
shop, Albuquerque, NM (USA), 8-10 Apr 1986). In Proceedings of 
the Fast Burst Reactor Workshop held in Albuquerque, NM April 8- 
10, 1986. Order Number DE87009239. Available from NTIS, PC 
A11/MF A01. 

For generation of short-duration fission pulses, the performance 
of fast burst reactors is always limited by stress failure as a result 
of rapid heating in the fuel components. Typically, dynamic 
stresses increase far more than linearly with inverse pulse dura- 
tion. The major cause of this large stress increase is fuel metal 
inertia, i.e., the rapid heating or thermal shock gives rise to stress 
waves. The purpose of this report is to identify failure modes and 
their parametric dependencies and provide more certainty in the 
prediction of damage thresholds. Certain approximations will be 
made that generate differential equations which are amenable to 
analytic solutions. These then will be compared with some Sandia 
pulse Reactor || displacement data. 


9771 (SAND-87-0098-Vol.1, pp. 35-44) Monte Carlo deter- 
mination of the energy-dependent neutron-gamma flux behind 
cadmium loaded polyethylene slabs irradiated by the Sandia 
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Pulse Reactor Ill. Sartor, R.F. (Texas A & M, College Station 
(USA)); Perry, R.T.; Parish, T.A. Sandia National Labs., Albu- 
querque, NM (USA). Feb 1987. (CONF-860420—Vol.1: Fast burst 
reactor workshop, Albuquerque, NM (USA), 8-10 Apr 1986). In 
Proceedings of the Fast Burst Reactor Workshop held in Albu- 
querque, NM April 8-10, 1986. Order Number DE87009239. 
Available from NTIS, PC A11/MF A01. 

One of the uses of the Sandia Pulse Reactor Ili (SPR-IIl) is the 
production of a neutron-gamma irradiation field for testing of the re- 
sistance of electronic components to radiation damage. Although 
there is a reactor cavity for radiation effect tests on small items, 
this study is concerned with larger items that do not fit within the 
cavity and instead are tested in the SPR-IIl leakage field. Some 
component tests require a lower neutron to gamma dose ratio than 
directly available from the reactor. In these cases, there is a need 
to (1) shield the test components from the neutron flux of the reac- 
tor and (2) increase the incident gamma-ray flux. Presently, 
cadmium loaded polyethylene slabs are used as shields to modify 
the neutron to gamma dose ratio. The primary goal of this research 
is to develop a calculational model for predicting the energy- 
dependent neutron-gamma flux behind a cadmium loaded 
polyethylene shield when subjected to irradiation by the Sandia 
Pulse Reactor Ill. The secondary goal is to develop calculated re- 
sults that can be used to predict energy-dependent neutron-gamma 
flux behind shields with different thicknesses, different cadmium 
loadings within the polyethylene, and various detector locations. 


9772 (SAND-87-0098-Vol.1, pp. 57-70) The reactor- 
pumped laser: Kinetics effects on the SPR Ill reactor. 
Minnema, D.M.; McArthur, D.A. Sandia National Labs., Albu- 
querque, NM (USA). Feb 1987. (CONF-860420-Vol.1: Fast burst 
reactor workshop, Albuquerque, NM (USA), 8-10 Apr 1986). In 
Proceedings of the Fast Burst Reactor Workshop held in Albu- 
querque, NM April 8-10, 1986. Order Number DE87009239. 


Available from NTIS, PC A11/MF A01. 
The Sandia Pulsed Reactor Ill (SPR Ill) is being used as the 


pumping source for evaluation of energy deposition and laser 
physics in gas mixtures for reactor-pumped lasers. The test appa- 
ratus includes moderating and reflecting materials both near and in 
the glory hole, and occasionally, small quantities of uranium 
deposited on ceramic tubes in the glory hole. These materials sig- 
nificantly affect reactor behavior. The most prominent change that 
occurs with moderating material in the glory hole is an increase in 
the effective neutron lifetime of the reactor, and a factor of 2 to 3 
has been observed in these tests. This affects several aspects of 
the reactor’s behavior: initial reactor period, pulse width, and yield 
versus initial reactivity insertion. The most significant effect occurs 
when small quantities of uranium (ranging from 0.4 grams to 6 
grams U3QOg) are included in the package. There is an apparent in- 
crease in lifetime up to a factor of 7 over the normal value, and a 
large change in the pulse symmetry. Investigation suggests that 
the moderating material and uranium behave as a pseudo delayed- 
neutron precursor with a delay time of about 1.6 milliseconds, and 
an apparent yield of 0.00017. This paper provides a detailed dis- 
cussion of these observations. 


9773 (SAND-87-0098-Vol.1, pp. 85-104) Silicon and Silicon 
dioxide neutron damage functions. Lazo, M.S. (Univ. of New 
Mexico, Albuquerque (USA)); Woodall, D.M.; McDaniel, P.J. San- 
dia National Labs., Albuquerque, NM (USA). Feb 1987. 
(CONF-860420—Vol.1: Fast burst reactor workshop, Albuquerque, 
NM (USA), 8-10 Apr 1986). In Proceedings of the Fast Burst Reac- 
tor Workshop held in Albuquerque, NM April 8-10, 1986. Order 
Number DE87009239. Available from NTIS, PC A11/MF A01. 
Radiation hardness testing of semiconductor devices has used 
fast burst reactor sources, for example Godiva, Triga or the Sandia 
Pulsed Reactor (SPR). Measurements have been made both in the 
burst and the steady modes of operation. Damage has traditionally 
been correlated with observed effects such as modification of mi- 
nority and majority carrier lifetimes and mobilities. The usual 
damage analysis assumes an infinite medium of silicon irradiated 
by a neutron beam represented by an equivalent monoenergetic 
beam at 1.0 MeV. This assumption is of questionable validity for a 
number of reasons. The energy dependence of the distribution of 
ionization and displacement damage may not be properly included. 





The effect of feature size on the component response is ignored. 
Finally, the effect of primary knock-on atom in a molecular material 
such as silicon dioxide is ignored. In order to improve the state-of- 
the-art in silicon and silicon dioxide damage functions, the authors 
have made improved calculations to address some of these prob- 
lems. Using the NJOY nuclear data processing code, they predict 
the neutron radiation damage response function of silicon and sili- 
con dioxide. The methodology used includes using the Lindhard 
electronic screening theory to compute the distribution of damage 
between ionization and displacement. The variation of those results 
with primary knock-on atom (PKA) is of significance for a molecule 
such as SiOz. The methodology of doing such molecular damage 
calculations is also presented in this paper. The authors have 
found significant differences between the 1.0 MeV damage re- 
sponse functions computed by their method and those values 
widely in use for both silicon and for silicon dioxide. 


9774 (SAND-87-0098-Vol.1, pp. 123-124) A comparison of 
TRIGA and FBR damage in 2N2222 transistors. Malloy, J.W. 
(Raytheon Co., Sudbury, MA (USA)). Sandia National Labs., Albu- 
querque, NM (USA). Feb 1987. (CONF-860420—Vol.1: Fast burst 
reactor workshop, Albuquerque, NM (USA), 8-10 Apr 1986). In 
Proceedings of the Fast Burst Reactor Workshop held in Albu- 
querque, NM April 8-10, 1986. Order Number DE87009239. 
Available from NTIS, PC A11/MF A01. 

An independent means of verifying the 1 Mev damage equiva- 
lent fluence reported by a reactor facility for a neutron exposure 
was developed, using 2N2222 transistors as radiation damage 
monitors. This dosimetry system has been in use for the last 18 
months and has proven useful in comparing the dosimetry at the 
reactors used by Raytheon for TREE testing. Numerous exposures 
at the University of Lowell and Penn State TRIGA reactors have 
shown a close correlation between the 1 Mev fluences reported by 
the facility and those predicted using the 2N2222 data. Limited 
data available for exposures of the 2N2222 transistors in fast-burst 
reactors (WSMR and Sandia) showed a significant discrepancy be- 
tween the reported and predicted 1 Mev fluences. Based on these 
data, purportedly equivalent fluences reported for exposures in the 
TRIGA’s and FBR’s disagree by approximately a factor of 2 at 
lower fluences and ~ 1.5 at higher fluences. 


9775 (SAND-87-0098-Vol.1, pp. 127-130) Health Physics 
Research Reactor (HPRR) operating experience and applica- 
tions. Bailiff, E.G. (Oak Ridge National Lab., TN (USA)); Sims, 
C.S.; Swaja, R.E. Sandia National Labs., Albuquerque, NM (USA). 
Feb 1987. DOE Contract AC05-840R21400. (CONF-860420—Vol.1: 
Fast burst reactor workshop, Albuquerque, NM (USA), 8-10 Apr 
1986). In Proceedings of the Fast Burst Reactor Workshop held in 
Albuquerque, NM April 8-10, 1986. Order Number DE87009239. 
Available from NTIS, PC A11/MF A01. 

The Health Physics Research Reactor (HPRR) is a small, un- 
moderated fast pulse reactor located at the Oak Ridge National 
Laboratory (ORNL). The HPRR is the principle research tool of 
ORNL's Dosimetry Applications Research Group. The reactor is 
described, and its operating experience is presented. The HPRR is 
used by dosimeter vendors, government. laboratories, nuclear 
power utilities, the military, and universities as well as by the ORNL 
staff for a wide variety of applications. These applications have 
been divided into six categories as follows: (1) biological effects 
studies, (2) criticality alarm testing, (3) dosimetry intercomparison 
studies, (4) neutron and gamma dose equivalent dosimeter devel- 
opment, (5) simulation of nuclear weapon spectra, and (6) training. 


9776 (SAND-87-0098-Vol.1, pp. 131-146) Reactor-pumped 
laser experiments in the Sandia SPR-Ill facility. McArthur, D.A.; 
Hays, G.N.; Neal, D.R.; Pickard, P.S.; Rice, J.K. Sandia National 
Labs., Albuquerque, NM (USA). Feb 1987. (CONF-860420—Vol.1: 
Fast burst reactor workshop, Albuquerque, NM (USA), 8-10 Apr 
1986). In Proceedings of the Fast Burst Reactor Workshop held in 
Albuquerque, NM April 8-10, 1986. Order Number DE87009239. 
Available from NTIS, PC A11/MF A01. 

Experiments on the excitation of short-wavelength gas lasers 
have recently been performed in the central cavity of the Sandia 
fast burst reactor SPR-IIl. Small-signal gain coefficients ~ 0.7 %/ 
cm were measured in XeF laser mixtures excited with either the 
$He(n,p)T reactor or with fission fragments emitted from the wall of 
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the laser cell. Specialized apparatus helpful in performing these 
measurements is described. Preliminary experiments included mea- 
surement of radiation effects on cell window materials and laser 
mirrors, and measurement of energy deposition in the laser gas as 
a function of time for various cell geometries and polyethylene 


moderator thicknesses. The optical distortion of the laser medium 
by the energy deposition process was much more severe for fission 
fragment excitation. Fluorescence spectra were also measured for 
XeF laser mixtures with an optical multichannel analyzer, and 
these spectra were consistent with the XeF gain measurements. 


9777 (SAND-87-0098-Vol.1, pp. 147-154) Heating of alu- 
minum by SPR-Ill burst. Judd, S.V. (C.S. Draper Laboratory, inc., 
Cambridge, MA (USA)). Sandia National Labs., Albuquerque, NM 
(USA). Feb 1987. (CONF-860420—Vol.1: Fast burst reactor work- 
shop, Albuquerque, NM (USA), 8-10 Apr 1986). In Proceedings of 
the Fast Burst Reactor Workshop held in Albuquerque, NM April 8- 
10, 1986. Order Number DE87009239. Available from NTIS, PC 
A11/MF A01. 

Real time temperature measurements were made on an alu- 
minum cylinder exposed to radiation bursts at SPR-Ill at neutron 
levels from 10'' cm-? to 4.5 x 10'* cm-?. Precision thermistors 
and high speed A/D converters were used to measure temperature 
with .0025°C resolution at 20ms intervals following the burst. Tem- 
perature data is presented as a function of neutron fluence. 


9778 (SAND-87-0098-Vol.1, pp. 157-166) Comparison of 
dosimetry results from the Sandie SPR-Iill reactor facility. 
Sallee, W. (Nuclear Effects Laboratory, White Sands Missile 
Range, NM (USA)); Meason, J.; Heimbach, C.; Luera, T.; Vehar, 
D. Sandia National Labs., Albuquerque, NM (USA). Feb 1987. 
{CONF-860420-Vol.1: Fast burst reactor workshop, Albuquerque, 
NM (USA), 8-10 Apr 1986). In Proceedings of the Fast Burst Reac- 
tor Workshop held in Albuquerque, NM April 8-10, 1986. Order 
Number DE87009239. Available from NTIS, PC A11/MF A01. 

Due to reported inconsistencies in results from neutron damage 
studies on electronic piece parts, a series of neutron exposures at 
the three fast burst reactor facilities which are principally involved 
in the studies has commenced. The purpose of these exposures is 
to determine the calibration consistency between the three facili- 
ties. Of primary importance in this study is the consistency of 
neutron fluence data as determined by the principal monitoring sys- 
tem, the sulfur fluence monitor. Results from the first and second 
exposures in this series indicate that agreement between the three 
reactor facilities is fair. The results vary by less than 16% between 
laboratories. 


9779 (SAND-87-0098-Vol.1, pp. 167-184) Use of the foll 
activation method with arbitrary trial functions to determine 
neutron energy spectra. Kelly, J.G.; Vehar, D.W. Sandia National 
Labs., Albuquerque, NM (USA). Feb 1987. (CONF-860420—Vol.1: 
Fast burst reactor workshop, Albuquerque, NM (USA), 8-10 Apr 
1986). In Proceedings of the Fast Burst Reactor Workshop held in 
Albuquerque, NM April 8-10, 1986. Order Number DE87009239. 
Available from NTIS, PC A11/MF A01. 

Neutron Spectra have been measured by the foil activation 
method in thirteen different environments in and around the Sandia 
Pulsed Reactor (SPR-lIIl), the White Sands Missile Range FBR, and 
the Annular Core Research Reactor (ACRR). The unfolded spectra 
were obtained by using the SANDII code in a manner which was 
not dependent on the initial trial. This altered technique is, there- 
fore, better suited for the determination of spectra in environments 
that are difficult to predict by calculation, and it tends to reveal fea- 
tures that may be biased out by the use of standard trial functions. 


9780 (SAND—87-0098-Vol.1, pp. 201-206) PIN diodes for 
measurement of the gamma dose rate produced by the fast 
burst reactor operating in the gamma enhancement mode. 
Meason, J.L. (Nuclear Effects Laboratory, White Sands Missile 
Range, NM (USA)); Hayth, E.H. Sandia National Labs., Albu- 
querque, NM (USA). Feb 1987. (CONF-860420—Vol.1: Fast burst 
reactor workshop, Albuquerque, NM (USA), 8-10 Apr 1986). In 
Proceedings of the Fast Burst Reactor Workshop held in Albu- 
querque, NM April 8-10, 1986. Order Number DE87009239. 
Available from NTIS, PC A11/MF A01. 
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The Fast Burst Reactor (FBR) is operated in the gamma en- 
hancement mode to produce long pulses of gamma radiation for 
special test requirements. In this particular mode of operation, 
varying thickness of cadmium and dysprosium loaded polyethylene 
are used to enhance the gamma radiation environment of the FBR. 
in principle, the polyethylene thermalizes the fast neutron compo- 
nent of the FBR, the thermal and epithermal neutrons are captured 
by the cadmium and dysprosium which, in turn, results in a strong 
capture gamma ray environment. The enhanced gamma environ- 
ment is used for selected nuclear survivability tests. In addition to 
the total ionizing dose (measured by thermoluminescent detectors), 
the gamma dose rate and rate profile is of prime importance. In 
fact, the peak gamma dose rate is most often the desired quantity. 
PIN diodes have proven a very useful method for measuring the 
instantaneous dose rates from the FBR gamma enhanced mode of 
operation. This presentation describes results and characteristics of 
these diodes for making such measurements along with calibration 
methods and long term stability of the diode calibration. 


9781 (SAND-—87-0098-Vol.1, pp. 221-246) A remote mainte- 
nance robot system for a pulsed nuclear reactor. Thunborg, S. 
Sandia National Labs., Albuquerque, NM (USA). Feb 1987. 
(CONF-860420-Vol.1: Fast burst reactor workshop, Albuquerque, 
NM (USA), 8-10 Apr 1986). In Proceedings of the Fast Burst Reac- 
tor Workshop held in Albuquerque, NM April 8-10, 1986. Order 
Number DE87009239. Available from NTIS, PC A11/MF A01. 

This paper presents a remote maintenance robot system for use 
in a hazardous environment. The system consists of turntable, robot 
and hoist subsystems which operate under the control of a supervi- 
sory computer to perform coordinated programmed maintenance 
operations on a pulsed nuclear reactor. The system is operational. 


9782 (SAND-87-0098-Vol.1, pp. 249-256) Pursuing public 
and professional perception of nuclear energy with the Smith- 
sonian Lady Godiva replica and demonstration/display. Grund, 
J.A. (National Bureau of Standards, Gaithersburg, MD (USA)). 
Sandia National Labs., Albuquerque, NM (USA). Feb 1987. 
(CONF-860420-Vol.1: Fast burst reactor workshop, Albuquerque, 
NM (USA), 8-10 Apr 1986). In Proceedings of the Fast Burst Reac- 
tor Workshop held in Albuquerque, NM April 8-10, 1986. Order 
Number DE87009239. Available from NTIS, PC A11/MF A01. 

The following topics were addressed by the speaker at the Fast 
Burst Reactor Workshop banquet: (1) Lady Godiva and the per- 
ception of nuclear energy, (2) the question of public and 
professional perception of nuclear energy, (3) notions of public per- 
ception among Lady Godiva replicators, and (4) the nuclear fission 
chain: complete embodiment of nuclear energy. 


9783 Engineering activities at the MIT research reactor in 
support of power reactor technology. Harling, O.K.; Bernard, 
J.A.; Driscoll, M.J.; Kohse, G.E.; Ballinger, R.G. Transactions of the 
American Nuclear Society, Supplement (USA), 59: 23-25 (1989). 
(CONF-890833-: 14. biennial conference on reactor operating ex- 
perience: plant operations - the human element, Charlotte, NC 
(USA), 6-9 Aug 1989). 

The Massachusetts Institute of Technology (MIT) research reac- 
tor (MITR-II) is a 5-MW(thermal) light-water-cooled and-moderated 
reactor (LWR) with in-core neutron and gamma dose rates that 
closely approximate those in current LWRs. Compact in-pile loops 
that simulate pressurized water reactor (PWR) and boiling water 
reactor (BWR) thermal hydraulics and coolant chemistry have been 
designed for installation in the MITR-Il. A PWR loop has been 
completed and is currently operating in the reactor. A BWR loop is 
under construction, and an in-pile facility for irradiation-assisted 
stress corrosion crack (IASCC) testing is being designed. Another 
major area of research and on-line testing is the closed-loop, non- 
linear, digital control of various reactor parameters, including the 
power level, temperature, and net energy production. 


9784 A quality assurance program for nuclear power reac- 
tor materials tests at the Ford nuclear reactor. Burn, R.R. 
Transactions of the American Nuclear Society, Supplement (USA), 
59: 25-26 (1989). (CONF-890833-: 14. biennial conference on re- 
actor operating experience: plant operations - the human element, 
Charlotte, NC (USA), 6-9 Aug 1989). 
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The University of Michigan Nuclear Reactor Laboratory Quality 
Assurance Program has been established to assure that materials 
testing services provided to electric utilities produce accurate re- 
sults in accordance with industry standards, sound engineering 
practice, and customer requirements. The program was prepared 
to comply with applicable requirements of 10CFR50, Appendix B, 
of the Code of Federal Regulations and a standard of the Ameri- 
can National Standards Institute (ANSI), N45.2. The paper 
discusses the quality assurance program applicability, organization, 
qualification and training of personnel, material identification and 
control, examination and testing, measuring and test equipment, 
nonconforming test equipment, records, audits, and distribution. 


9785 Demonstration of the reactivity constraint approach 
on SNL’s annual core research reactor. Bernard, J.A.; Kwok, 
K.S.; Wyant, F.J.; Thome, F.V. Transactions of the American 
Nuclear Society, Supplement (USA), 59: 28-30 (1989). (CONF- 
890833-: 14. biennial conference on reactor operating experience: 
plant operations - the human element, Charlotte, NC (USA), 6-9 
Aug 1989). 

This paper reports on the initial demonstration of the reactivity 
constraint approach and its implementing algorithm, the MIT-CSDL 
Non-Linear Digital Controller, on the annual core research reactor 
(ACCR) that is operated by the Sandia National Laboratories. This 
demonstration constituted the first use of reactivity constraints for 
the closed-loop, digital control of reactor power on a facility other 
than the Massachusetts Institute of Technology's (MIT's) research 
reactor (MITR-II). Also, because the ACRR and the MITR-II are of 
very different design, these trials established the generic nature of 
the reactivity constraint approach. 


9786 Nuclear power reactor education and training at the 
Ford nuclear reactor. Burn, R.R. Transactions of the American 
Nuclear Society, Supplement (USA), 59: 30-31 (1989). (CONF- 
890833-—: 14. biennial conference on reactor operating experience: 
plant operations - the human element, Charlotte, NC (USA), 6-9 
Aug 1989). 

Since 1977, staff members of the University of Michigan's Ford 
nuclear reactor have provided courses and reactor laboratory train- 
ing programs for reactor operators, engineers, and technicians 
from seven electric utilities, including Cleveland Electric Illuminat- 
ing, Consumers Power, Detroit Edison, Indiana and Michigan 
Electric, Nebraska Public Power, Texas Utilities Generating Com- 
pany, and Toledo Edison. Reactor laboratories, instrument 
technician training, and reactor physics courses have been con- 
ducted at the university. Courses conducted at plant sites include 
reactor physics, thermal sciences, materials sciences, and health 
physics and radiation protection. 


9787 Experimental evaluation of predictive displays as an 
operator aid. Lau, S.H.; Bernard, J.A.; Kwok, K.S.; Lanning, D.D. 
Transactions of the American Nuclear Society, Supplement (USA), 
59: 33-35 (1989). (CONF-890833—: 14. biennial conference on re- 
actor operating experience: plant operations - the human element, 
Charlotte, NC (USA), 6-9 Aug 1989). 

This paper reports the results of a successful experimental study 
that demonstrated the benefits of providing predictive information in 
the form of computer-generated graphic displays to the operators 
of the 5-MW(thermal) Massachusetts Institute of Technology (MIT) 
research reactor (MITR-Il). The results of the experiments reported 
here reinforce the findings of theoretical studies that suggest that 
predictive displays may be of value to the commercial nuclear in- 
dustry. 


9788 Loading and initial start-up testing of the 
low-enrichment uranium core for the Ohio State University re- 
search reactor. Talnagi, J.W. Transactions of the American 
Nuclear Society, Supplement (USA), 59: 52-53 (1989). (CONF- 
890833-—: 14. biennial conference on reactor operating experience: 
plant operations - the human element, Charlotte, NC (USA), 6-9 
Aug 1989). 

Conversion of the Ohio State University Research Reactor (OS- 
URR) from high-enrichment uranium (HEU) fuel to low-enrichment 
uranium (LEU) fuel elements was begun in August 1985, with fund- 
ing provided by the U.S. Department of Energy (DOE) and the 
university. Conversion of the OSURR from HEU to LEU fuel was 





successfully completed. The reactor is operational at 10-kW 
steady-state thermal power. Measurements of selected core pa- 
rameters have been made and compared with predicted values 
and previous values for the HEU core. In general, measured re- 
sults agree well with predicted performance, and minor changes 
have been detected in certain core parameters as a result of the 
change to LEU fuel. Future plans include additional core testing 
and a possible increase in operating power. 


9789 Technical considerations for development of neutron 
radiography at the University of Florida. Whaley, P.M.; Vernet- 
son, W.G. Transactions of the American Nuclear Society, 
Supplement (USA), 59: 58-60 (1989). (CONF-890833-—: 14. bien- 
nial conference on reactor operating experience: plant operations - 
the human element, Charlotte, NC (USA), 6-9 Aug 1989). 

The purpose of the work described in this paper was to provide 
the University of Florida training reactor (UFTR) with the capability 
of performing neutron radiography and expand the potential utiliza- 
tion of UFTR experimental facilities. Standard 748 of the American 
Society for Testing and Materials (ASTM) describes nine elements 
required to support neutron radiography: neutron source, 
moderator, gamma filter, collimator, object, image recording and in- 
terpreting system, conversion screens, and shielding and interlocks. 
Implementation of neutron radiography at the UFTR has addressed 
these elements in four stages: utilizing existing UFTR characteris- 
tics, developing a collimator assembly, establishing and upgrading 
an image recording and analysis system, and designing a beam 
control system. Current UFTR capabilities meet class | radio- 
graphic specifications except for effective thermal neutron content 
(fraction of the image density due to thermal neutrons). The UFTR 
facilities support research and commercial utilization for a variety of 
possible applications. The paper discusses utilizing facility features, 
collimator development, establishing and upgrading the image 
recording and analysis system, and the beam control system. 


9790 A maintenance program to address recurrent safety 
channel failures in a nonpower reactor environment. Vernetson, 
W.G.; Whaley, P.M. Transactions of the American Nuclear Society, 
Supplement (USA), 59: 88-90 (1989). (CONF-890833-: 14. bien- 
nial conference on reactor operating experience: plant operations - 
the human element, Charlotte, NC (USA), 6-9 Aug 1989). 

The purpose of this work was to design and implement a three- 
phase corrective and diagnostic maintenance program to address a 
recurrent loss of the safety channel 1 (SC-1) indication on the Uni- 
versity of Florida training reactor (UFTR) to enable the timely 
return of the unit to operational status within the financial and man- 
power constraints of a university reactor facility. The scenario for 
and the results of the forced outage for this recurring SC-1 failure 
are presented in this paper to contrast the environment encoun- 
tered for maintenance outages between power reactors and 
midsize nonpower (university) reactors. 


9791 FFTF [fast flux tests facility] metal fuel pin sodium 
bond quality verification. Pitner, A.L.; Dittmer, J.O. Transactions 
of the American Nuclear Society (USA), 59: 144-145 (1989). 
(CONF-890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

The Fast Flux Tests Facility (FFTF) Series Ill driver fuel design 
consists of U-10 Zr fuel slugs contained in a ferritic alloy cladding. 
A liquid-metal, sodium bond between the fuel and cladding is re- 
quired to prevent unacceptable temperatures during operation. 
Excessive voiding or porosity in the sodium thermal bond could 
result in localized fuel melting during irradiation. It is therefore im- 
perative that bond quality be verified during fabrication of these 
metal fuel pins prior to irradiation. Cladding stripping of two spare 
metal fuel pins was successfully performed to inspect the quality of 
the sodium thermal bond and to compare observed defects in the 
bond with eddy current measurements. Bond quality was found to 
be generally good, thereby confirming the fabrication process used 
to bond the fuel and cladding with liquid-metal sodium to be 
acceptable. Observed porosity distribution in the sodium bond cor- 
related well with eddy current indications. 


9792 Evaluation of the advanced mixed-oxide fuel test FO- 
2 irradiated in the FFTF [Fast Flux Test Facility]. Burley Gilpin, 
L.L.; Chastain, S.A.; Baker, R.B. Transactions of the American 
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Nuclear Society (USA), 59: 145-146 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

The advanced mixed-oxide (UO2-PuO2) test assembly, FO-2, 
irradiated in the Fast Flux Test Facility (FFTF) is undergoing postir- 
radiation examination. This is one of the first FFTF tests examined 
that used the advanced ferrite-martensite alloy, HT9, which is 
highly resistant to irradiation swelling. The FO-2 includes the first 
annular fueled pins irradiated in FFTF to undergo destructive ex- 
amination. The FO-2 is a lead assembly for the ongoing FFTF 
Core Demonstration Experiment (CDE) and was designed to evalu- 
ate the effects of fuel design variables, such as pellet density, 
smeared density, and fuel form (annular or solid fuel), on advanced 
pin performance. The assembly contains a total of 169 fuel pins of 
12 different types. Two L (annular) fuel pins, GFO2L04 (FFTF and 
transient tested) and GFO2L09 (FFTF only), were destructively ex- 
amined. Evaluation of the FO-2 fuel pins and assembly shows the 
excellent and predictable performance of the mixed-oxide fuels with 
HT9 structural material. This, combined with the robust behavior of 
the pins in transient tests, and the continued excellent performance 
of the CDE indicate this is a superior fuel system for liquid-metal 
reactors. It offers greatly reduced deformation during irradiation, 
while maintaining good operating characteristics. 


9793 Parameter trade-off studies for the ultra-high flux 
double donut reactor. Ryskamp, J.M.; Oh, C.H.; Ambrosek, R.G.; 
Lussie, W.G.; Lake, J.A.; Wadkins, R.P. Transactions of the 
American Nuclear Society (USA), 55: 612-613 (1987). (CONF- 
8711195—: American Nuclear Society winter meeting, Los Angeles, 
CA (USA), 15-19 Nov 1987). 

The idaho National Engineering Laboratory (INEL) is developing 
a reactor design in a double donut configuration for the advanced 
neutron source (ANS). The ANS, with a neutron flux ten times that 
of existing sources, is needed for materials science, isotope pro- 
duction, and fundamental physics research. The purpose of this 
study is to examine the reactor parameters for the INEL Ultrahigh 
Flux Reactor (UHFR) and recommend ways to optimize the reactor 
design. 
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Refer also to citation(s) 9752, 9760, 9823, 9824, 9825, 9850, 
9852, 11220, 11221 


9794 (CONF-891259—1) Standards data base for the De- 
partment of Energy (DOE) Office Of New Production Reactors 
(ONPR). Lobner, P.R. (Science Applications International Corp., 
San Diego, CA (USA) ); Cooper, W.L. Jr. Oak Ridge National Lab., 
TN (USA). [1989]. 14p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC05-840R21400. From American National 
Standards Institute - Nuclear Standards Board meeting; New York 
City, NY (USA); 8 Dec 1989. Order Number DE90003690. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The DOE Office of New Production Reactors (ONPR) has the 
overall responsibility and authority to manage the development, de- 
sign, construction, and initial operation of the next generation of 
production reactors and associated fuel and target cycle support 
facilities. Candidate new production reactors (NPRs) include the 
heavy-water reactor (NPR-HWR), the modular high-temperature 
gas-cooled reactor (NPR-MHTGR), and the light-water reactor 
(NPR-LWR). Support facilities include fuel and target fabrication fa- 
cilities, irradiated and unirradiated material storage facilities, target 
processing facilities, spent fuel processing facilities, and waste pro- 
cessing facilities. As part of the overall NPR project, the ONPR has 
established an integrated NPR Codes and Standards Task to 
support efforts related to this diverse set of reactor and nuclear fa- 
cilities. This paper discusses a data base structure established to 
manage certain information regarding the application of standards, 
codes, and guides to the NPR project. 


9795 (DP-MS—89-83-Rev.1) Failure probability estimate of 
Type 304 stainless steel piping: Revision 1. Daugherty, W.L. 
(Westinghouse Savannah River Co., Aiken, SC (USA) ); Awadalla, 
N.G.; Sindelar, R.L.; Mehta, H.S.; Ranganath, S. Westinghouse 
Savannah River Co., Aiken, SC (USA). [1989]. 7p. Sponsored by 
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U.S. DOE Defense Programs. DOE Contract AC09-89SR18035. 
(CONF-8910192-8-Rev.1: 2. DOE natural phenomena hazards 
mitigation conference, Knoxville, TN (USA), 3-5 Oct 1989). Order 
Number DE90003896. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

The primary source of in-service degradation of the SRS produc- 
tion reactor process water piping is intergranular stress corrosion 
cracking (IGSCC). IGSCC has occurred in a limited number of 
weld heat affected zones, areas known to be susceptible to 
IGSCC. A model has been developed to combine crack growth 
rates, crack size distributions, in-service examination reliability esti- 
mates and other considerations to estimate the pipe large-break 
frequency. This frequency estimates the probability that an IGSCC 
crack will initiate, escape detection by ultrasonic (UT) examination, 
and grow to instability prior to extending through-wall and being 
detected by the sensitive leak detection system. These four factors 
estimate the occurrence of several conditions that must coexist in 
order for a crack to lead to a large break of the process piping. 
When evaluated for the SRS production reactors, they produce an 
extremely low break frequency. The objective of this paper is to 
present the assumptions, methodology, results and conclusion of a 
probabilistic evaluation for the direct failure of the primary coolant 
piping resulting from normal operation and seismic loads. This 
evaluation was performed to support the ongoing PRA effort and to 
complement deterministic analyses addressing the credibility of a 
double-ended guillotine break. 5 refs., 2 figs. 


9796 (WHC-EP-0273) History of 100-B Area. Wahlen, R.K. 
Westinghouse Hanford Co., Richland, WA (USA). Oct 1989. 54p. 
Sponsored by U.S. DOE Management & Administration. DOE Con- 
tract ACO6-87RL10930. Order Number DE90003496. Available 
from NTIS, PC AO4/MF A01; OSTI; INIS; GPO Dep. 

The initial three production reactors and their support facilities 
were designated as the 100-B, 100-D, and 100-F areas. In subse- 
quent years, six additional plutonium-producing reactors were 
constructed and operated at the Hanford Site. Among them was 
one dual-purpose reactor (100-N) designed to supply steam for the 
production of electricity as a by-product. Figure 1 pinpoints the lo- 
cation of each of the nine Hanford Site reactors along the 
Columbia River. This report documents a brief description of the 
105-B reactor, support facilities, and significant events that are 
considered to be of historical interest. 21 figs. 


9797 Helium production in mixed-spectrum fission reac- 
tors. Kneff, D.W. (Rockwell International Corp., Canoga Park, CA 
(USA). Rocketdyne Div.); Oliver, B.M.; Skowronski, R.P.; Green- 
wood, L.R. pp. 798 of Reactor dosimetry: Methods, applications, 
and standardization. Farrar IV, H.; Lippincott, E.P. ASTM, Philadel- 
phia, PA (1989). (CONF-870501-: 6. ASTM-Euratom symposium 
on reactor dosimetry: methods, applications, and standardization, 
Jackson Hole, WY (USA), 31 May - 5 jun 1987). 

Total helium production measurements in mixed-spectrum reac- 
tors are being used to test the helium production cross-section 
evaluations used for fusion reactor materials calculations, and to 
provide dosimetry input for reactor neutron spectrum characteriza- 
tion. Direct comparisons between helium measurements and 
helium predictions based on cross-section evaluations plus spectral 
adjustment procedures point out discrepancies in ENDF/B-V cross 
sections, and uncover multiple-step reaction processes that pro- 
duce enhanced helium in copper and iron at high neutron fluences. 
Significant variations have been observed in the ratios of helium 
generation measurements to predictions from reactor to reactor 
and from experiment to experiment in a given reactor. Based on 
these observed variations, the helium measurements are being 
used as dosimetry input to examine differences in the calculated 
reactor neutron spectra using spectral adjustment procedures. 
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9798 Parametric analysis of space nuclear-MHD generator 
for gigawatt-level power. Goodman, J. (California State Univ., 
Long Beach, CA (US)); Maya, |.; Williams, J.R. pp. 1021 of Pro- 
ceedings of the 1987 summer computer simulation conference. 
Chou, J.Q.B Society for Computer Simulation, San Diego, CA 
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(1987). (CONF-870706—: 19. annual summer computer simulation 
conference, Montreal (Canada), 27-30 Jul 1987). 

This paper presents a closed-cycle space Nuclear-MHD plant 
providing GWe-level power output in the SPRINT mode at a power 
density of —1 kWe/kg. The power supply system consists of a nu- 
clear gas core reactor, a contracting-expanding nozzle, and MHD 
generator and a diffuser, along with supporting systems. A mathe- 
matical model of the space Nuclear-MHD plant is developed and 
parametric feasibility and sensitivity analyses are provided. 
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Refer also to citation(s) 9186, 9187, 9193, 9430, 9445, 9446, 
9448, 9449, 9450, 9451, 9452, 9463, 9646, 9647, 9648, 9649, 
9650, 9651, 9653, 9655, 9661, 9662, 9689, 9701, 9702, 9703, 
9704, 9705, 9707, 9708, 9738, 9749, 9750, 9752, 9758, 9760, 
9761, 9764, 9768, 9941, 10007, 10018, 10019, 10678, 10817, 
10841, 11359, 11360, 11877, 11879 


9799 (CEA-BIB-245) A review of the various techniques 
of soll rehabilitation in a rural environment following an acci- 
dental atmospheric release from a nuclear plant. Laylavoix, F.; 
Madelmont, C.; Fache, P.; Manesse, D.; Camus, H. CEA Centre 
d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de 
Protection Sanitaire. 1989. 40p. (in French). Order Number 
DE90737342. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

A critical survey of the various rehabilitation methods is pre- 
sented: mechanical cleanup, physico-chemical treatment, new 
direction of productions. Particular attention has been paid to the 
qualification of methods: equipment availability, decontamination 
efficiency, utilization and maintenance conditions. Two appendices 
are included: the former presents the broad scope of the RESSAC 
program (Rehabilitation of Soils and Surfaces following an 
Accident); the latter a review of the information available on the in- 
terventions on the CHERNOBYL site environment. 


9800 (CONF-891103-60) Uncertainty in the power distri- 
bution for a fast reactor burnup cycle. Downar, D.J. (Purdue 
Univ., Lafayette, IN (USA) ); Khalil, H. Argonne National Lab., IL 
(USA). [1989]. 8p. Sponsored by U.S. DOE Nuclear Energy. DOE 
Contract W-31109-ENG-38. From Winter meeting of the American 
Nuclear Society; San Francisco, CA (USA); 26-30 Nov 1989. Order 
Number DE90003779. Available from NTIS, PC AO2/MF A01; 
OSTI; INIS. 

Demonstration that advanced reactor designs satisfy safety and 
performance goals requires the analysis of uncertainties in calcu- 
lated reactor characteristics. Two of the important performance 
characteristics of advanced liquid metal reactors (LMR) are the 
burnup reactivity swing and the local power peaking factor. 
Previous work reported a study of the uncertainty in the burnup re- 
activity swing attributable to nuclear data uncertainties for a typical 
advanced LMR design. The results are reported here of some 
recent investigations into the uncertainty in the core power distribu- 
tion after the completion of a burnup cycle. 11 refs., 1 fig., 2 tabs. 


9801 (DOE/SR-8003-Vol.1) Performance Criteria and Eval 
uation System for occupational radiation safety at Department 
of Energy sites: Volume 1, User's Guide: Version 1.0. NUS 
Corp., Aiken, SC (USA). Aug 1989. 103p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC09-87SR15107. Order Num- 
ber DE90003098. Available from NTIS, PC AO6/MF A01; OSTI; 
Order software packages from National Energy Software Center, 
Argonne National Laboratory, 9800 South Cass Avenue, Argonne, 
IL 60439. Order documentation without complete package from 
NTIS.; GPO Dep. 

Report includes 6 diskettes designed to run on IBM PC or com- 
patible equipment. 

The Performance Criteria and Evaluation System (PCES) is a 
personal-computer-based system of radiation safety criteria. PCES 
has numerous applications for radiation safety personnel at US De- 
partment of Energy sites. The user-friendly system is structured on 
a large data base of radiation safety criteria compiled from DOE 
Orders, mandatory standards, nonmandatory standards, and good 
practice documents that are applicable to reactor and nonreactor 





nuclear facilities. Worklists for reviews, appraisals, and surveil- 
lances of contractors can be created and modified efficiently 
without the time it takes to perform an exhaustive literature search 
for criteria and without the trouble of copying, cutting, and pasting. 
Based on a given set of conditions provided by the user, PCES will 
rapidly search for criteria and print then out in a matrix format. 19 
figs., 1 tab. 


9802 (ENEA-RT-DISP-89-1) Qualification of reactor elec- 
trical components and instrumentation used for protective and 
safety systems. Zambardi, F. ENEA, Rome (italy). Direzione 
Sicurezza Nucleare e Protezione Sanitaria. Apr 1989. 15p. (In Ital- 
ian). Order Number DE90733602. Available from NTIS (US Sales 
Only), PC A03. 

Systems and components relevant to the safety of nuclear power 
plants must maintain their functional integrity in order to assure ac- 
cident prevention and mitigation. Redundancy is utilized against 
random failures, nevertheless care must be taken to avoid 
common failures in redundant components. Main sources of degra- 
dation and common cause failures consist in aging effects and in 
changes of environmental conditions which occur during plant life 
and postulated accidents. These causes of degradation are ex- 
pected to be especially significant for instrumentation and electrical 
equipment, which can have a primary role in safety systems. 
Qualification is the methodology by which component safety re- 
quirements can be met against the above mentioned causes of 
degradation. In this report, the connection between possible plant 
conditions and resulting degradation effects on components is pre- 
liminarly adresses. A general characterization of qualification is 
then presented. Basis, methods and interesting aspects are dis- 
cussed and qualification by testing is given special consideration. 
Technical and organizational aspects related to a plant qualification 
program are also analyzed. The report ends with a look into the 
most significant current research and development activities. 


9803 (ENEA-RT-PAS—88-25) Nuclear reactor safety: Re- 
search programs carried out in Italy (1986). Merelli, A. ENEA, 
Casaccia (Italy). Dipt. Protezione Ambientale e Salute dell’Uomo. 
Jun 1988. 15p. (in Italian). Order Number DE90733771. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

A review of research programs carried out in Italy in the field of 
nuciear reactor safety was done in 1986, in the frame of the 
activities of the Commission of the European Communities, the In- 
ternational Energy Agency and the Nuclear Energy Agency of the 
Organization for Economic Cooperation and Development. The re- 
port contains information on these programs, as well as information 
on the organization of safety research in Italy and the evolution of 
safety research programs. 


9804 (EPRI-NP-—6590) Microanalysis of TMI-2 core debris 
samples: Final report. Hayner, G.O.; Caldwell, C.S. Electric 
Power Research Inst., Palo Alto, CA (USA); Babcock and Wilcox 
Co., Lynchburg, VA (USA). Lynchburg Research Center. c Nov 
1989. 105p. Sponsored by Electric Power Research Institute. Avail- 
able from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

This work was undertaken primarily to obtain detailed metallo- 
graphic and microchemical data on two selected particles of core 
debris sample from the H-8 (center) position of the TMI-2 core. 
The sample was obtained at a depth of three inches below the top 
of the loose rubble bed formed within the original core boundary 
during the TMI-2 accident. Two samples were selected for detailed 
examination. The first sample (designated sample 1) appeared to 
be a partially oxidized fuel rod Zircaloy cladding fragment with ura- 
nium bearing fuel-cladding reaction product (rock-like material) 
bonded to the outside surface. The second sample (designated 
sample 6 and also designated particle 5 in Reference 14) was se- 
lected because prior examination indicated that the composition 
was mostly uranium and the retained fission product ratio of Cs- 
137 to Ce-144 was only 4%. Therefore, this particle appeared to 
be a fragment of fuel which had sustained a very high temperature 
during the TMI-2 transient. 16 refs., 53 figs., 4 tabs. 


9805 (ETDE-IT—89-19) Personal and area monitors for 
sodium aerosols. Caponetti, R.; Cataldi, D.; Petrazzuolo, F.; Be- 
losi, F.; Bettazzi, G.; Prodi, V. ENEA, Casaccia (Italy). Centro 
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Ricerche Energia. 1988. 7p. (CONF-881009-8: 4. international 
conference on liquid metal engineering and technology, Avignon 
(France), 17-21 Oct 1988). Order Number DE90733453. Available 
from NTIS (US Sales Only), PC A02. 

Paper presented at LIMET 88 4th international conference on liq- 
uid metal engineering and technology (Avignone 17-21 October 
1988). 

This paper describes the design, operation and performance test 
results of two new sodium aerosol monitors (portable and area) 
based on the use of an ion - selective electrode measurement sys- 
tem. The portable semi-continuous sodium aerosol monitor was 
realized and tested for the purpose of obtaining rapid information 
on the concentration of sodium products in air consequent to a 
sodium fire accident in an experimental plant for LMFBRs. The de- 
vice consists of: a little glass bubbler cell (total capacity = 50 mi); 
a portable suction pump (125 mm x 75 mm x 45 mm, suction flow 
rate = 2 lpm) powered by 9V dc battery; a couple of electrodes 
(measure and reference electrodes); a potentiometric meter; a tem- 
perature compensator and a carrying belt for the operator. The 
area monitor was designed and realized to continuously measure 
the sodium content in the air of LMFBR sodiun- piant location ar- 
eas to promptly detect sodium leaks. The area monitor has the 
following features: continuous measure, fast response, little main- 
tenance and surveillance, and fire and explosion safety. The 
components of the device consist of: a heater/umidifier, a cooling 
column, two droplet separators in series, an air suction pump and 
air flowmeter, a sodium measuring system (ion specific potentio- 
metric system), a water reservoir, and a water metering pump. 


9806 (ETDE-IT-89-56) On-site experimental dynamic anal 
ysis to assess the seismic behaviour of the Italian PEC fast 
reactor buliding taking into account the soil-structure intera- 
tion effect. Casirati, M.; Castoldi, A.; Panzeri, P.; Pezzoli, P.; 
Martelli, A.; Masoni, P. ENEA, Bologna (Italy); Istituto Sperimentale 
Modelli e Structure SpA, Bergamo (Italy). Sep 1988. 6p. (CONF- 
8808283—1: 9. world conference on earthquake engineering, Tokyo 
(Japan), 2-9 Aug 1988). Order Number DE90733796. Available 
from NTIS (US Sales Only), PC A02/MF A01. 

Paper presented at 9th world conference on earthquake engi- 
neering (Tokyo, 2-9 Aug 1988). 

The paper describes the on-site dynamic tests carried out by 
ISMES, on behalf of ENEA (Italian Commission for Alternative En- 
ergy Sources), on the PEC fast reactor building. Various excitation 
methods were used - two eccentric back-rotating-mass mechanical 
vibrators, in borehole blasting, hydraulic actuators at the building 
foundations. The paper also points out the purposes of the four 
tests programs performed at various construction stages and re- 
ports the main experimental rasults which concern both the design 
safety margins and the data for the validation of the three- 
dimensional numerical model of the reactor building, including 
soil-structure interaction phenomena. 


9807 (ETDE-IT-89-60) A measuring system for two phase 
flow pattern recognition using statistical analysis. Annunziato, 
M. ENEA, Rome (Italy). Dipt. Reattori Termini. Aug 1988. 23p. Or- 
der Number DE90733694. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

A system is presented for flow pattern recognition (DAFNE sys- 
tem) based on statistical analysis of instrumentation signals as 
differential pressure and local void fraction. The signals are anal- 
ysed by statistical functions and sinthesized in a set of ‘recognition 
parameters’. The system is provided of a ‘self-learning’ module for 
the calibration on reference databases. Systematic applications are 
carried out in horizontal and vertical flow (low and high pressure/ 
temperature) using differential pressure transducers and probes 
(optical probes, heated thermocouple) for local void fraction detec- 
tion. The efficiency of the system for flow pattern recognition has 
been checked and it results very high (more than 90%). A large 
possibility of applying to different conditions is expected. 


9808 (ETDE-IT-89-69) Seismic analysis of liquid metal re- 
actors: Impact on the design and need for improved R&D. 
Martelli, A.; Gibert, R.J. Comitato Nazionale per |’Energia Nucleare, 
Bologna (Italy). Dipt. Reattori Veloci. Apr 1989. 17p. (CONF- 
890471—1: International symposium on pressure vessel technology 
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and nuclear codes and standards, Seoul (Republic of Korea), 26- 
28 Apr 1989). Order Number DE90733807. Available from NTIS 
(US Sales Only), PC A03/MF A01. 

Paper presented at international topical meeting on pressure 
vessel technology and nuclear codes standards (Seoul, 19-21 Apr 
1989). 

Based on the experience obtained from existing plants and pro- 
jects, this provides some remarks on the impact of seismic 
analysis on the design of liquid metal reactors and the need to fur- 
ther research and development to rationalize the design, and thus 
improve it from both the safety and economics points of view. 
These remarks are mainly based on the papers presented at two 
specialists meetings (Italy, 1987) on Fast Breeder Reactor Block 
Antiseismic Design and Verification (organized by the Italian Com- 
mission for Alternative Energy Sources in co-operation with the 
International Working Group of Fast Reactors (IWGFR) of the 
IAEA) and on On-site Experimental Verification of the Seismic Be- 
haviour of Nuclear Reactor Structures and Components (organized 
by ENEA, ISMES, ENS). 


9809 (EUR=11890) Meteorological data related to the 
Chernobyl accident. Graziani, G. (Commission of the European 
Communities, Ispra (IT). Joint Research Centre); Zarimpas, N. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1989. 155p. Available from NTIS (US Sales Only), PC 
AO8/MF A01. 

This report presents a detailed technical description of the JRC- 
Ispra comprehensive collection of meteorological information 
related to the Chernoby! accident and attempts an analysis of the 
data in order to perform an initial checking of their quality and facil- 
itate a suitable and compact way of display. 


9810 (EUR-12338) The community’s research and de- 
velopment programme on decommissioning of nuclear 
installations. Fourth annual progress report 1988. Anon. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1989. 301p. Available from NTIS (US Sales Only), PC A14/MF A01. 

This is the fourth annual progress report on the European 
Community's programme (1984-88) of research on the decommis- 
sioning of nuclear installations. It shows the status of the 
programme at 31 December 1988. The fourth progress report 
describes the objectives, scope and work programme of the 72 re- 
search contracts concluded, as well as the progress of work 
achieved and the results obtained in 1988. 


9811 (KFKI-1989-30/G) 7.4% hot leg break analysis 
without hydroaccumulator operation: Measurement data eval- 
uation and computer analysis. Szabados, L.; Ezsoel, Gy.; 
Perneczky, L. Hungarian Academy of Sciences, Budapest (Hun- 
gary). Central Research Inst. for Physics. Jun 1989. 85p. (in 
Hungarian). Order Number DE90612525. Available from NTIS (US 
Sales Only), PC AO5/MF A01 - OSTI; INIS. 

See also KFKI-1989-31/G (test with hydroaccumulator). 

Hot leg break tests are parts of the experimental program for the 
research of LOCA processes. The PMK-NHV test facility, installed 
at KFKI, Hungary, was used for hot leg break simulation without 
the application of hydroaccumulators (HPIS). The measurement re- 
sults were analyzed using RELAP4/mod6 computer code. The 
experiences from the LOCA simulation test are analyzed. (R.P.) 7 
refs.; 36 figs.; 2 tabs. 


9812 (KFKI-1989-31/G) 7.4% hot leg break analysis with 
hydroaccumulator operation: Measurement data evaluation 
and computer analysis. Szabados, L.; Ezsoel, Gy.; Perneczky, L. 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. Jun 1989. 103p. (in Hungarian). Order 
Number DE90612526. Available from NTIS (US Sales Only), PC 
AO6/MF A01 - OSTI; INIS. 

See also KFKI-1989-30/G (test without hydroaccumulator). 

The PMK-NHV test facility was used for hot leg break simulation 
with the application of hydroaccumulators (HPIS). The detailed de- 
scription of the LOCA simulation experiments is presented. The 
measurement results were interpreted and analyzed using the RE- 
LAP4/mod6 computer code. The results and experiences gained 
from the LOCA simulation tests are evaluated. With this work, the 
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experiments to collect information on 7.4 hot and cold leg breaks as 
low-level coolant-loss failures are completed. (R.P.) 6 refs.; 50 figs. 


9813 (KFKI-1989-33/G) Comparison of PMK-NHV test re- 
sults for 7.4% hot and cold leg breaks. Szabados, L.; Ezsoel, 
Gy. Hungarian Academy of Sciences, Budapest (Hungary). Central 
Research Inst. for Physics. Jun 1989. 41p. (In Hungarian). Order 
Number DE90612527. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

Hot and cold leg break simulation tests were performed in the 
PMK-NHV test facility for the research of LOCA processes. The re- 
sults of four experiments with cold and hot leg breaks modelling a 
7.4% break in the nuclear power plant are presented and com- 
pared. The experiments were based on nominally normal plant 
operation with and without the use of hydroaccumulators, and con- 
sidering the availability of a single high-pressure system. For 
previous reports containing the descriptions of hot-leg break tests 
without and with the use of hydroaccumulators see KFKI-1989-30/ 
G and KFKI-1989-31/G. For reports on cold-leg break tests see 
KFKI-1988-47/G, KFKI-1988-48/G and KFKI}-1988-61/G. (R.P.) 7 
refs.; 21 figs. 


9814 (NUREG/CR-5334) Severe accident testing of elec- 
trical penetration assemblies. Clauss, D.B. (Sandia National 
Labs., Albuquerque, NM (USA)). Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Engineering Standards; Sandia Na- 
tional Labs., Albuquerque, NM (USA). Nov 1989. 209p. Sponsored 
by Nuclear Regulatory Commission. DOE Contract AC04- 
76DP00789. (SAND-89-0327). Available from NTIS, PC A10/MF 
A01 - GPO; OSTI; INIS. 

This report describes the results of tests conducted on three dif- 
ferent designs of full-size electrical penetration assemblies (EPAs) 
that are used in the containment buildings of nuclear power plants. 
The objective of the tests was to evaluate the behavior of the 
EPAs under simulated severe accident conditions using steam at 
elevated temperature and pressure. Leakage, temperature, and ca- 
ble insulation resistance were monitored throughout the tests. 
Nuclear-qualified EPAs were produced from D. G. O'Brien, West- 
inghouse, and Conax. Severe-accident-sequence analysis was 
used to generate the severe accident conditions (SAC) for a large 
dry pressurized-water reactor (PWR), a boiling-water reactor 
(BWR) Mark | drywell, and a BWR Mark Ili wetwell. Based on a 
survey conducted by Sandia, each EPA was matched with the se- 
vere accident conditions for a specific reactor type. This included 
the type of containment that a particular EPA design was used in 
most frequently. Thus, the D. G. O’Brien EPA was chosen for the 
PWR SAC test, the Westinghouse was chosen for the Mark III test, 
and the Conax was chosen for the Mark | test. The EPAs were 
radiation and thermal aged to simulate the effects of a 40-year ser- 
vice life and loss-of-coolant accident (LOCA) before the SAC tests 
were conducted. The design, test preparations, conduct of the se- 
vere accident test, experimental results, posttest observations, and 
conclusions about the integrity and electrical performance of each 
EPA tested in this program are described in this report. In general, 
the leak integrity of the EPAs tested in this program was not com- 
promised by severe accident loads. However, there was significant 
degradation in the insulation resistance of the cables, which could 
affect the electrical performance of equipment and devices inside 
containment at some point during the progression of a severe acci- 
dent. 10 refs., 165 figs., 16 tabs. 


9815 (NUREG/CR-5346) Assessment of the XSOR codes: 
Final report. Cybulskis, P. (Battelle Columbus Div., OH (USA)). 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Systems Research; Battelle Columbus Div., OH (USA). Nov 1989. 
138p. Sponsored by Nuclear Regulatory Commission. (BMI-2171). 
Available from NTIS, PC AO7/MF A01 - GPO - OSTI. 

A major feature of the NUREG-1150 analyses is the quantifica- 
tion of the uncertainties associated with the assessment of reactor 
accident risks, including the assessment of the uncertainties in the 
prediction of environmental source terms. The quantification of un- 
certainties was accomplished by the use of stratified sampling 
techniques over the ranges of uncertainties of the major variables. 
Since a separate source term is associated with each combination 
of variables in the statistical analysis, an extremely large number of 





source term estimates must be developed. For this purpose simpli- 
fied methods of analysis, based on a limited number of detailed 
STCP calculations, were developed by Sandia National Laborato- 
ries. These simplified source term methods were used not only as 
surrogates for the detailed calculations, but also to explore areas 
not currently addressed by the STCP. This report presents the re- 
sults of an independent assessment of the ability of the XSOR 
codes to reproduce the results that would be obtained with the 
STCP, as well as to evaluate the reasonableness of the results 
when extended beyond the scope of the available STCP analyses. 
81 figs. 


9816 (NUREG/CR-5394) Evaluation of the leakage behav- 
lor of inflatable seals subject to severe accident conditions. 
Parks, M.B. (Sandia National Labs., Albuquerque, NM (USA)). Nu- 
clear Regulatory Commission, Washington, DC (USA). Div. of 
Engineering; Sandia National Labs., Albuquerque, NM (USA). Nov 
1989. 112p. Sponsored by Nuclear Regulatory Commission. DOE 
Contract AC04-76DP00789. (SAND-89-1454). Available from 
NTIS, PC AO6/MF A001 - GPO - OSTI. 

Sandia National Laboratories, under the sponsorship of the 
United States Nuclear Regulatory Commission, is currently devel- 
oping test validated methods to predict the pressure capacity of 
light water reactor containment buildings when subjected to postu- 
lated severe accident conditions. These conditions are well beyond 
the design basis. Scale model tests of steel and reinforced con- 
crete containments have been conducted as well as tests of typical 
containment penetrations. As a part of this effort, a series of tests 
was recently conducted to determine the leakage behavior of inflat- 
able seals. These seals are used to prevent leakage around 
personnel and escape lock doors of some containments. The re- 
sults of the inflatable seals tests are the subject of this report. 
Inflatable seals were tested at both room temperature and at ele- 
vated temperatures representative of postulated severe accident 
conditions. Both aged (radiation and thermal) and unaged seals 
were included in the test program. The internal seal pressure at 
the beginning of each test was varied to cover the range of seal 
pressures actually used in containments. For each seal pressure 
level, the external (containment) pressure was increased until sig- 
nificant leakage past the seals was observed. Parameters that 
were monitored and recorded during the tests were the internal 
seal pressure, chamber pressure, leakage past the seals, and tem- 
perature of the test chamber and fixture to which the seals were 
attached. 8 refs., 34 figs., 7 tabs. 


9817 (NUREG/CR-5414) Technical findings for proposed 
integrated resolution of Generic Issue 128, electric power relia- 
bility. Haroldsen, R.O.; Udy, A.C. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Safety Issue Resolution; EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Nov 1989. 40p. Sponsored by 
Nuclear Regulatory Commission. DOE Contract ACO7-761D01570. 
(EGG-2570). Available from NTIS, PC AO3/MF A01 - GPO - OSTI. 

This report is supplied as part of a program to resolve three pre- 
defined safety issues. This work is being conducted for the US 
Nuclear Regulatory Commission, Office of Nuclear Reactor Re- 
search, Division of Engineering. 44 refs., 4 tabs. 


9818 (NUREG/CR-5457) A review of the Three Mile 
Island-1 Probabilistic Risk Assessment. Reilly, H.J. (EG and G 
Idaho, Inc., Idaho Falls, ID (USA) ); Schurman, D.L.; Welland, H.J.; 
Bertucio, R.C.; Eide, S.A.; Davis, P.R.; Mays, S.E.; Buslik, A.J.; 
Chokshi, N.C. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Systems Research; EG and G Idaho, Inc., Idaho 
Falls, ID (USA). Nov 1989. 105p. Sponsored by Nuclear Regula- 
tory Commission. DOE Contract AC07-761D01570. (EGG—2572). 
Available from NTIS, PC AO6/MF A01 - GPO; OSTI; INIS. 

The Level 1 Probabilistic Risk Assessment that was prepared by 
Pickard, Lowe and Garrick for GPU Nuclear, and forwarded to 
NRC, was reviewed. The review included both plant internal events 
and three kinds of external events: plant fires, seismic events and 
river flooding. At the close of the review, the authors estimated the 
frequencies the core damage sequences would have if the recom- 
mended corrections were made to the data and assumptions. It 
was concluded that the recommended corrections would have a 
major effect on the estimated risk profile of TMI-1, including major 
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increases in some sequence frequencies and major decreases in 
others. 47 refs., 2 figs., 17 tabs. 


9819 (ORNL‘4r-89/51) Accounting for a reactivity accident 
in the dimensioning of research reactors. Abou Yehia, H.; Berry, 
J.L.; Sinda, T. Oak Ridge National Lab., TN (USA). 1989. 19p. 
Translated from IAEA-SM-310/107 P, IPSN, 13 pp (1989). 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO05- 
840R21400. Order Number DE90004122. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Procedures followed and the specific research undertaken in 
France for dimensioning pool type research reactors for an explo- 
sive accident of the BORAX type are described. Particular attention 
is given to the case of a high flux reactor and that of ORPHEE, the 
last reactor built. Evolution of the procedures and research is 
shown from results acquired elsewhere and the conservatism used 
in accounting for an accident of this type. 6 refs. 


9820 (RFP-4379) Project plan: Procedure system design 
for the Rocky Flats Plant Emergency Program. 
Hodgin, C.R.; Brown-Strattan, M. Rockwell International Corp., 
Golden, CO (USA). Rocky Flats Plant. Oct 1989. 39p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract AC04-76DP03533. 
Order Number DE90003762. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

This procedure system is being designed for the Rocky Fiats 
Plant Emergency Preparedness Program (EPP) to: assess the pro- 
cedural needs of the Emergency Preparedness Program in light of 
the existing Rocky Flats Plant policies, plans, procedures, and 
applicable DOE orders; design the structure of the Emergency Pre- 
paredness Program procedural system based on the classes of 
procedures needed, the types of procedures (procedures vs job 
outline), the sections of procedures required, and the timetable for 
procedure maintenance; develop boiler plate formats for the vari- 
ous authors in writing the necessary standardized procedures; 
develop a list of all the necessary procedures that must be 
produced for Emergency Preparedness Program; and provide con- 
sistency for department-wide activities relating to the quality control 
in writing, distribution, and revising procedures for Emergency Pre- 
paredness Program. 23 refs., 18 figs. 


9821 (SAND-87-0098-Vol.1, pp. 209-220) Sandia Pulse Re- 
actor personnel dose reduction program. Philbin, J.S. Sandia 
National Labs., Albuquerque, NM (USA). Feb 1987. (CONF- 
860420—Vol.1: Fast burst reactor workshop, Albuquerque, NM 
(USA), 8-10 Apr 1986). In Proceedings of the Fast Burst Reactor 
Workshop held in Albuquerque, NM April 8-10, 1986. Order Num- 
ber DE87009239. Available from NTIS, PC A11/MF A01. 

A personnel dose reduction and facility modernization program 
has resulted in a new appearance and new methods of operation 
at the Sandia Pulse Reactor (SPR) Facility. By making improve- 
ments in many diverse areas-the facility, facility support systems, 
the reactor stand, and administrative policies—a significant reduc- 
tion (60%) in the overall personnel dose has been achieved. New 
support systems include a remotely controlled, chain-driven experi- 
ment retrieval device and a movable, 1.75-inch thick, lead shadow 
shield. The shadow shield attenuates the radiation field by factors 
of 10 or higher at normal positions occupied by personnel pertorm- 
ing the tasks. 


9822 (SAND-87-0098-Vol.1, pp. 233-246) Sensor-driven, 
fault-tolerant control of a maintenance robot. Moy, M.M.; David- 
son, W.M. Sandia National Labs., Albuquerque, NM (USA). Feb 
1987. (CONF-860420-Vol.1: Fast burst reactor workshop, Albu- 
querque, NM (USA), 8-10 Apr 1986). In Proceedings of the Fast 
Burst Reactor Workshop held in Albuquerque, NM April 8-10, 1986. 
Order Number DE87009239. Available from NTIS, PC A11/MF A01. 

A robot system has been designed to do routine maintenance 
tasks on the Sandia Pulsed Reactor (SPR). The use of this Remote 
Maintenance Robot (RMR) is expected to significantly reduce the 
occupational radiation exposure of the reactor operators. Reactor 
safety was a key issue in the design of the robot maintenance sys- 
tem. Using sensors to detect error conditions and intelligent control 
to recover from the errors, the RMR is capable of responding to er- 
ror conditions without creating a hazard. This paper describes the 
design and implementation of a sensor-driven, fault-tolerant control 
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for the RMR. Recovery from errors is not automatic; it does rely on 
operator assistance. However, a key feature of the error recovery 
procedure is that the operator is allowed to reenter the 
programmed operation after the error has been corrected. The re- 
covery procedure guarantees that the moving components of the 
system will not collide with the reactor during recovery. 


9823 (SAND-89-1421C) Reactor accident consequence 
analysis code (MACCS). Jow, Hong-Nian (Sandia National Labs.., 
Albuquerque, NM (USA) ); Sprung, J.L.; Chanin, D.I.; Helton, J.C.; 
Rolistin, J.A. Sandia National Labs., Albuquerque, NM (USA). 
[1990]. 10p. Sponsored by Nuclear Regulatory Commission. DOE 
Contract AC04-76DP00789. (CONF-900246-2: Health Physics So- 
ciety midyear topical symposium on risk analysis, Atlantic City, NJ 
(USA), 5 Feb 1990). Order Number DE90003578. Available from 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

Sandia National Laboratories has been involved in the perfor- 
mance of risk assessments for the US Nuclear Regulatory 
Commission for more than a decade. As part of this effort, Sandia 
developed the reactor consequence analysis codes, CRAC2, and 
more recently, MACCS. CRAC2 is an improved version of CRAC, 
which was used in the Reactor Safety Study (also known as 
WASH-1400). MACCS was used in recent risk assessments for 
five nuclear power plants (NUREG-1150). MACCS incorporates 
many model improvements over CRAC2. Some of these improve- 
ments are discussed. A comparison of results obtained with 
CRAC2 and MACCS is also presented. 19 refs., 3 tabs. 


9824 (WHC-SA-0645) Probabllistic risk assessment of N 
Reactor using NUREG-1150 methods. Wang, O.S.; Baxter, J.T.; 
Coles, G.A.; Powers, T.B.; Zentner, M.D. Westinghouse Hanford 
Co., Richland, WA (USA). Nov 1989. 12p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract ACO06-87RL10930. (CONF- 
891103-47: Winter meeting of the American Nuclear Society, San 
Francisco, CA (USA), 26-30 Nov 1989). Order Number 
DE90003362. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
A Level Ill probabilistic risk assessment (PRA) has been per- 
formed for N Reactor, a US Department of Energy (DOE) Category 
A production reactor. The main contractor is Westinghouse Han- 
ford Company (Westinghouse Hanford). The PRA methodology 
developed for the US Nuclear Regulatory Commission (NRC) by 
Sandia National Laboratories (SNL) in support of the NUREG-1150 
(Reference 1) effort were used for this analysis. N Reactor is a 
graphite-moderated pressurized water reactor designed by General 
Electric. The dual-purpose 4000 MWt nuclear plant is located 
within the Hanford Site in the south-central part of the State of 
Washington. In addition to producing special materials for the DOE, 
N Reactor generates 860 MWe for the Washington Public Power 
Supply System. The reactor has been operated successfully and 
safely since 1963, and was put into standby status in 1988 due to 
the changing need in special nuclear material. 3 refs., 4 tabs. 


9825 (WSRC-RP-89-47-Rev.1) Large break frequency for 
the SRS [Savannah River Site] production reactor process 
water system: Revision 1. Daugherty, W.L. (Westinghouse Sa- 
vannah River Co., Aiken, SC (USA) ); Awadalla, N.G.; Sindelar, 
R.L.; Bush, S.H. Westinghouse Savannah River Co., Aiken, SC 
(USA). [1989]. 7p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC09-89SR18035. (CONF-8910192~7-Rev.1: 2. 
DOE natural phenomena hazards mitigation conference, Knoxville, 
TN (USA), 3-5 Oct 1989). Order Number DE90003901. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The objective of this paper is to present the results and conclu- 
sions of an evaluation of the large break frequency for the process 
water system (primary coolant system), including the piping, reac- 
tor tank, heat exchangers, expansion joints and other process 
water, system components. This evaluation was performed to sup- 
port the ongoing PRA effort and to complement deterministic 
analyses addressing the credibility of a double-ended guillotine 
break. This evaluation encompasses three specific areas: the fail- 
ure probability of large process water piping directly trom imposed 
loads, the indirect failure probability of piping caused by the 
seismic-induced failure of surrounding structures, and the failure of 
all other process water components. The first two of these areas 
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are discussed in detail in other papers. This paper primarily ad- 
dresses the failure frequency of components other than piping, and 
includes the other two areas as contributions to the overall process 
water system break frequency. 6 refs., 2 figs., 1 tab. 


9826 (WSRC-RP-89-84) Westinghouse independent 
safety review of Savannah River production reactors. Leggett, 
W.D. (Westinghouse Hanford Co., Richland, WA (USA)); McShane, 
W.J.; Liparulo, N.J.; McAdoo, J.D.; Strawbridge, L.E.; Toto, G.; 
Fauske, H.K.; Cail, D.W. Westinghouse Savannah River Co., 
Aiken, SC (USA). 1 Apr 1989. 230p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract ACO6-87RL10930. Order Number 
DE90004782. Available from NTIS, PC A11/MF A01; OSTI; INIS; 
GPO Dep. 

Westinghouse Electric Corporation has performed a safety as- 
sessment of the Savannah River production reactors (K, L, and P) 
as requested by the US Department of Energy. This assessment 
was performed between November 1, 1988, and April 1, 1989, un- 
der the transition contract for the Westinghouse Savannah River 
Company's preparations to succeed E.|. du Pont de Nemours & 
Company as the US Department of Energy contractor for the Sa- 
vannah River Project. The reviewers were drawn from several 
Westinghouse nuclear energy organizations, embody a combina- 
tion of commercial and government reactor experience, and have 
backgrounds covering the range of technologies relevant to as- 
sessing nuclear safety. The report presents the rationale from 
which the overall judgment was drawn and the basis for the com- 
mittee’s opinion on the phased restart strategy proposed by E.|. du 
Pont de Nemours & Company, Westinghouse, and the US Depart- 
ment of Energy-Savannah River. The committee concluded that it 
could recommend restart of one reactor at partial power upon com- 
pletion of a list of recommended upgrades both to systems and 
their supporting analyses and after demonstration that the organi- 
zation had assimilated the massive changes it will have undergone. 
37 refs., 1 fig., 3 tabs. 


9827 The effect of chemical interactions on fission prod- 
uct transport during postulated transients. Hagrman, D.L. (EG 
and G Idaho, Inc., Idaho Falls (USA)); Powers, D.A. pp. 45 of Nu- 
clear chemistry and technology. Third Chemical Congress of North 
America. American Chemical Society, Washington, DC (US) 
(1988). (CONF-8806143—: Nuclear reactor severe accident chem- 
istry symposium, Toronto (Canada), 5-10 Jun 1988). 

Models for the effect of chemical interactions have been em- 
ployed to test the effect of these interactions on the revaporization 
of iodine, cesium, and tellurium chemical species during postulated 
TMLB and S2D transients for the Bellefonte nuclear power pliant. 
The models are estimates based on limited data. However, they 
suggest the rate of revaporization of important iodine and cesium 
species is substantially delayed because these species are minor- 
ity species in condensates. The increased rate of these species 
are minority species in condensates. The increased rate of these 
species are minority species in condensates. The increased rate of 
cesium and iodine transport due to Csi/CsOH complexes is also 
discussed. 


9828 Chemistry models in the Victoria code. Grimley, A.J. 
lll (Sandia National Labs., Albuquerque, NM (USA)). pp. 45 of Nu- 
clear chemistry and technology. Third Chemical Congress of North 
America. American Chemical Society, Washington, DC (US) 
(1988). (CONF-8806143—: Nuclear reactor severe accident chem- 
istry symposium, Toronto (Canada), 5-10 Jun 1988). 

The VICTORIA Computer code consists of the fission product re- 
lease and chemistry models for the MELPROG severe accident 
analysis code. The chemistry models in VICTORIA are used to 
treat multi-phase interactions in four separate physical regions: fuel 
grains, gap/open porosity/clad, coolant/aerosols, and structure sur- 
faces. The physical and chemical environment of each region is 
very different from the others and different models are required for 
each. The common thread in the modelling is the use of a chemi- 
cal equilibrium assumption. The validity of this assumption along 
with a description of the various physical constraints applicable to 
each region will be discussed. The models that result from the as- 
sumptions and constraints will be presented along with samples of 
calculations in each region. 





9829 Fission product behavior during the in-pile severe 
fuel damage test (SFD) [severe fuel damage] 1-4. Vinjamuri, K. 
(EG and G Idaho, Inc., Idaho Falls (USA)); Osetek, D.J.; Meikrantz, 
D.H. pp. 45 of Nuclear chemistry and technology. Third Chemical 
Congress of North America. American Chemical Society, Washing- 
ton, DC (US) (1988). (CONF-8806143—: Nuclear reactor severe 
accident chemistry symposium, Toronto (Canada), 5-10 Jun 1988). 

The Severe Fuel Damage (SFD) test SFD 1-4 was conducted in 
the Power Burst Facility at the Idaho National Engineering Labora- 
tory. The SFD 1-4 test assembly used previously irradiated (36,000 
Mwd/tU) pressurized-water-reactor fuel rods and stainless-steel 
clad Ag-In-Cd control rods. The objectives of Test SFD 1-4 were to 
reproduce conditions of temperature, fuel damage, fission product 
release, hydrogen generation, and control rod material behavior 
that are representative of a light-water-reactor accident caused by 
loss of coolant through a small break in the piping. The peak tran- 
sient temperatures reached during the test were >2400 K. The 
entire effluent from the fuel bundle consisting of super heated 
steam, condensable vapors, aerosols, and noncondensable gases 
was routed from the in-pile tube through a heated and insulated line 
to a sampling and monitoring system. The samples were analyzed 
using a variety of analytical techniques. The probable chemical 
forms of the predominant fission product species were inferred 
from the transport and deposition behavior of key isotopes. The re- 
lease, transport and deposition of fission products are discussed 
and the results are presented interms of release fractions, release 
rates and distribution of fission products and control rod materials. 


9830 Fuel behavior questions raised by TMI-2. Hobbins, 
R.R. (EG and G Idaho Inc., Idaho Falls (USA)); Langer, S. pp. 45 
of Nuclear chemistry and technology. Third Chemical Congress of 
North America. American Chemical Society, Washington, DC (US) 
(1988). (CONF-8806143-: Nuclear reactor severe accident chem- 
istry symposium, Toronto (Canada), 5-10 Jun 1988). 

Examination and evaluation of materials removed from the pres- 
sure vessel of the damaged TMI-2 reactor have contributed greatly 
to the understanding of the behavior of fuel and fission products 
under severe accident conditions, but have raised some intriguing 
questions as well. This paper addresses some of those questions 
by describing the observations, pointing out the significance of the 
questions, and discussing possible explanations. Three questions 
which will be addressed are (1) what chemical mechanisms and 
physical phenomena are responsible for retention of as much as 
15% of the cesium inventory remaining in previously molten debris 
in the lower head of the reactor vessel; (2) what processes are re- 
sponsible for the observed migration of fission product ruthenium 
from the UOz to metallic phases; and (3) what phenomena are re- 
sponsible for the high porosity (25%) observed in previously molten 
debris in the lower head. 


9831 Gamma ray emission tomography examinations of 
TMI-2 fuel debris. Akers, D.W. (EG and G Idaho, Inc., Idaho Falls 
(USA)); Makowitz, H.; Hartwell, J.K.; Hobbins, R.R. pp. 45 of Nu- 
clear chemistry and technology. Third Chemical Congress of North 
America. American Chemical Society, Washington, DC (US) 
(1988). DOE Contract ACO7-761D01570. (CONF-8806143-: Nu- 
clear reactor severe accident chemistry symposium, Toronto 
(Canada), 5-10 Jun 1988). 

A computerized gamma ray tomography system was developed 
at the INEL which has been used to characterize the distribution of 
fission products in prior molten fuel samples from the TMI-2 reactor 
core. To characterize a fuel sample, up to 1500 collimated gamma 
ray spectra are obtained which are then analyzed using the 
GAUSS VIII gamma ray spectrum analysis code and the LBL RF- 
CLBL Donner reconstruction algorithms package. Comparisons are 
made with SEM/WDX examinations to characterize the effects of 
microstructure, composition and oxygen content on the fission 
product distribution. Results are presented from the examination of 
prior molten material relocated to the lower reactor vessel head 
and crust material obtained from the reactor core. 


9832 Application of CT filter algorithms to digitized film 
data. Morman, J.A. (Argonne National Lab., IL (USA)). pp. 1194 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760—: 15. annual review of 
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progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

The CT studies performed thus far in the RAS division have 
been based on neutron radiographs of two 7-pin reactor fuel bun- 
dies which were subjected to over-power accident simulations in 
the TREAT reactor. As a result of the tests, the pins were severely 
damaged, with molten fuel and steel spreading throughout the fuel 
assembly. The neutron radiographs are produced at the NRAD re- 
actor facility at ANL-West in Idaho. The RAS reconstruction codes 
are based on the filtered back-projection technique, using standard 
fast Fourier transforms and filter algorithms. Because of the length 
of the fuel assemblies, and the fact that they are held only at the 
top by the rotation mechanism, it is nearly impossible to achieve a 
perfect vertical alignment, so a major part of the analysis time is 
spent in rotating and aligning the images. As part of this computer- 
ized alignment, each image is also normalized to a constant 
exposure time, based on the data in a neutron absorbing step 
wedge that is imaged along with the fuel pins. All computer codes 
were loosely developed from those given in the Donner Algorithms 
prepared for the National Cancer Institute and are currently run on 
a PDP-11/60 computer. 


9833 Radiation injury. Hubner, K.F. (Univ. of Tennessee Hos- 
pital, Knoxville, TN (US)). pp. 906 of The pharmacologic approach 
to the critically ill patient. Chernow, B. Williams and Wilkens, Balti- 
more, MD (1988). 

Radiation accidents and incidents continue to be of great interest 
and concern to the public. Issues such as the threat of nuclear 
war, the Chernobyl reactor accident, or reports of sporadic inci- 
dences of accidental radiation exposure keep this interest up and 
maintain a high level of fear among the public. In this climate of 
real concern and radiation phobia, physicians should not only be 
prepared to answer questions about acute or late effects of ionizing 
radiation, but also be able to participate in the initial assessment 
and management of individuals who have been exposed to ionizing 
radiation or contaminated with radioactive material. Some of the 
key facts about radiation injury and its medical treatment are dis- 
cussed by the author. 


9834 Design and operational guidelines for fusion reactor 
inherent safety. Massidda, J.E. (Massachusetts Institute of Tech- 
nology, Plasma Fusion Center, NW16-128, Cambridge, MA (USA)); 
Kazimi, M.S. vp. of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). (CONF- 
871007—: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The authors discuss an approach to determine thermal design 
guidelines, such as neutron wall load, for fusion reactor inherent 
safety. Temperature-time limits are selected based on preventing 
structural failure or mobilization of critical amounts of radioactivity 
following flow transients. The neutron wall load is then selected so 
as not to violate these limits. Various blanket designs were exam- 
ined to determine their effect on the temperature response of the 
blanket to flow transients. Loss-of-flow (LOF) and Loss-of-Coolant 
(LOC) scenarios were considered. The natural circulation impact 
on the temperature history following an LOF event was considered. 
The results show that there are two aspects to the post-accident 
temperature rise. They are detailed in this paper. 


9835 Human factors aftecting the performance of inspec- 
tion personnel in nuclear power plants. Behravesh, M.M. 
(Electric Power Research Institute, Palo Alto, CA (USA)); Karimi, 
S.S.; Ford, M.E. pp. 1147 of Review of progress in quantitative 
nondestructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760-—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 
Of particular interest to the maintenance and safe operation of 
nuclear power plants is the development of competence in flaw de- 
tection among inspectors who perform IGSCC (intergranular stress 
corrosion cracking) inspection. It is understood that detection of 
IGSCC flaws is regarded as a specialized function that imposes 
very demanding task requirements on the human operator. This in- 
vestigation was intended to explore, in considerable detail, the 
wide range of psychological mechanisms and relevant human fac- 
tors that may be associated with poor performance among IGSCC 
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inspection personnel. The study demonstrates a nontraditional ap- 
proach to studying the problem of inadequate performance among 
nuclear power pliant inspectors. 


9836 Quantitative evaluation of NDE reliability. Gardner, 
W.E. (NRL, Risley, Warrington (England)); Murgatroyd, R.A. pp. 
1147 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

A comprehensive reliability program is being performed by the 
UKAEA and CEGB which is studying aspects such as inspection 
procedures, equipment, and data interpretation and reporting. The 
principal objective of the reliability program is to provide information 
which will enable effective inspection. This aim incorporates both 
reliability aspects and cost effectiveness and is intended to cover 
the reliability of all stages of preparing for and carrying out an in- 
spection. In the program a methodology has been developed for 
analyzing proceduralized tasks for human error in a systematic and 
demonstrably auditable manner. The method, termed SHERPA 
(Systematic Human Error Reduction and Prediction Analysis), has 
been applied to plant inspection procedures in the UK. The princi- 
ples of SHERPA are outlined and the method of application and 
results achieved in the case studies are illustrated. 


9837 Keeping radiation exposures at US and European nu- 
clear power plants as low as reasonably achievable. Britz, W.L. 
Transactions of the American Nuclear Society (USA), 59: 38-39 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The purpose of this paper is to compare the past and most re- 
cent cumulative radiation exposures to radiation workers at US and 
European nuclear power plants and discuss the factors that have 
resulted in the trends and differences. The United States has been 
effectively reducing its radiation exposures. The management pro- 
cess, however, must be improved in order to effectively reduce the 
radiation exposures in a cost-effective manner in the future. 


9838 Implications of a reduction in occupational radiation 
exposure limits. Cehn, J.|. Transactions of the American Nuclear 
Society (USA), 59: 39-40 (1989). (CONF-890604-: Annual meet- 
ing of the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 
1989). 

There are strong indications that the International Commission 
on Radiological Protection (ICPR) will issue revised limits on occu- 
pational exposure to ionizing radiation in 1990. Many countries will 
adopt these limits, as they have done in the past. One country, 
Great Britain, has already issued an interim guidance statement 
recommending a limit of 1.5 rem/yr. Although the United States is 
not bound by ICRP recommendations, it is unlikely that we would 
continue with limits that are higher than other western countries. 
The impact of a change in exposure limits on the nuclear industry 
is discussed in this paper. Some changes to the philosophy of radi- 
ation protection that would help accommodate lower limits are 
suggested. Improvements in dose tracking and dose monitoring are 
discussed. 


9839 Estimated doses from decommissioning activities at 
commercial nuclear power stations. Napier, B.A.; Kennedy, 
W.E. Jr. Transactions of the American Nuclear Society (USA), 59: 
44-45 (1989). (CONF-890604—: Annual meeting of the American 
Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

This paper reviews generic population dose estimates for de- 
commissioning reference boiling water reactors (BWRs) and 
pressurized water reactors (PWRs) and provides extrapolated esti- 
mates of the total collective dose resulting from decommissioning 
commercial nuclear reactors operated in the United States. Decon- 
tamination and decommissioning of retired nuclear power reactors 
is a necessary part of the nuclear fuel cycle. During decommission- 
ing of large facilities, radioactivity will be encountered in activated 
reactor components and in contaminated piping, equipment, and 
building surfaces. The US Nuclear Regulatory Commission (NRC) 
sponsored a series of studies to evaluate the technology, safety, 
and costs of decommissioning a variety of nuclear fuel cycle facili- 
ties. The NRC adopted the following standardized definitions 
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concerning decommissioning: (1) decommissioning: the measures 
taken at the end of a facility's operating lifetime to ensure the pro- 
tection of the public from any residual radioactivity or other hazards 
present in the facility; (2) DECON: immediate decontamination lead- 
ing to the release of the facility for unrestricted use; (3) SAFSTOR: 
safe storage plus deferred decontamination leading to release of 
the facility for unrestricted use; and (4) ENTOMB: entombment plus 
decay leading to release of the facility for unrestricted use. In the 
NRC studies, the most likely decommissioning alternative for most 
facilities was assumed to be DECON or SAFSTOR. 


9840 Population and worker doses at DOE sites and com- 
mercial generating stations. Stephan, J.G.; Faust, L.G.; Selby, 
J.M.; Hickey, E.E. Transactions of the American Nuclear Society 
(USA), 59: 46-47 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Operations of nuclear facilities in the United States for defense 
and commercial purposes are subject to strict, federally mandated 
monitoring and reporting requirements to determine radiation expo- 
sure from ongoing activities. Radiation exposures for workers and 
the off-site population are reported annually for each site. This pa- 
per includes an overview of doses from the operations and waste 
management of US Department of Energy (DOE) sites and popula- 
tion doses reported for US commercial nuclear generating plant 
sites, which are also interim waste-storage facilities for spent reac- 
tor fuel. 


9841 Determining representativeness of separated wind 
speed/wind direction parameters. Kasprak, A.; Lilleston, R.N.; 
Johnson, S.E. Transactions of the American Nuclear Society 
(USA), 59: 55 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

In order to ensure that real-time meteorological data are avail- 
able during a potential radiological emergency, the US Nuclear 
Regulatory Commission requires that an on-site meteorological 
monitoring data system have an annual data recovery rate of no 
less than 90%. In order to achieve this recovery rate, some li- 
censees have installed redundant meteorological instrumentation 
on the same meteorological tower, while others such as Texas Util- 
ities Electric's Comanche Peak Steam Electric Station (CPSES) 
have installed an independent 10-m backup meteorological tower. 
In order to ensure that the values of the meteorological parameters 
recorded by the backup tower are representative of their counter- 
parts as recorded by the primary meteorological tower, a real-time 
representativeness study should be performed. This paper 
presents a methodology for performing a real-time representative- 
ness analysis. The methodology presented was used in a study at 
CPSES for determining the representativeness of conjugate wind 
seed and wind direction parameters as recorded by a primary and 
backup meteorological tower. 


9842 Shippingport station decommissioning project site 
release protocol. Handy, J.W. Transactions of the American Nu- 
clear Society (USA), 59: 65-66 (1989). (CONF-890604—: Annual 
meeting of the American Nuclear Society, Atlanta, GA (USA), 4-8 
Jun 1989). 

The Richland, Washington, field office of the US Department of 
Energy (DOE) and its remedial actions contractor, General Electric 
Company (GE) took possession of the Shippingport Station De- 
commissioning Project (SSDP) site in September 1984. In 
February of the following year, DOE headquarters issued generic, 
site-independent guidelines taken from existing radiation protection 
standards. Basic generic dose limits were English equivalents of 1 
mSv (100 mrem)/yr averaged over the lifetime of any individual 
member of the general public. Hot spot limits were given. Occupied 
or habitable structures were limited to 5.2 x 10-® C/kg-h (20 mR/ 
h). Surface contamination was limited to that of US Nuclear Regu- 
latory Commission (NRC) Regulatory Guide 1.86, Table 1, plus 
average and maximum contact dose rates of 2 wGy (0.2 mrad)/h 
and 10 Gy (1 mrad)/h, respectively. In addition, all exposures .. . 
were to be limited to levels that (were) as low as reasonably 
achievable (ALARA). Authorized limits higher than these guidelines 
were allowed under given exceptional circumstances. GE deter- 
mined the allowable radionuclide concentrations that could remain 
in soil, including rubble, and not dose the resident farmer to more 
than 1 mSv/yr. Under more conservative scenarios, however, 





exposures were controlled for buried, potentially occupationally oc- 
cupiable, concrete substructures, to souvenir items, or to buried, 
but potentially exposed, concrete slabs. The scenario’s pathways 
were incorporated by GE into a document implementing specific 
site release criteria that cannot be exceeded if the site is to be re- 
leased unconditionally. 


9843 Marine transportation and burial of the Shippingport 
reactor pressure vessel/neutron shield tank package. Coughlin, 
P.J. Transactions of the American Nuclear Society (USA), 59: 69- 
71 (1989). (CONF-890604—: Annual meeting of the American 
Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The Shippingport Station Decommissioning Project (SSDP) is a 
US Department of Energy (DOE) project for dismantling the Ship- 
pingport atomic power station. One of the more significant and 
challenging technical aspects of the project, which is being man- 
aged for DOE by General Electric-Nuclear Energy, is the marine 
transport of the reactor pressure vessel (RPV) and its associated 
neutron shield tank (NST) to the government-owned Hanford 
Reservation near Richland, Washington. Planning of the transport 
activity, barge transportation operations, and Hanford transportation 
operations, are discussed. This work will be the first use of barge 
transportation in the United States of a radioactive RPV package 
from a decommissioned land-based nuclear power plant. This ex- 
tensive transportation operation has been accomplished in a timely, 
safe, and cost-effective manner. 


9844 Shippingport station decommissioning project tech- 
nology transfer program. McKernan, M.L.; Person, G.A. 
Transactions of the American Nuclear Society (USA), 59: 71-72 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The US Department of Energy (DOE) Shippingport Station De- 
commissioning Project (SSDP) decontaminated and dismantled the 
world's first nuclear-fueled, commercial-size electric power plant. 
The SSDP programmatic goal direction for technology transfer is 
documentation of project management and operations experience. 


The objective is to provide future nuclear facility decommissioning 
projects with pertinent SSDP performance data for project assess- 
ment, planning, and operational implementation. This paper sets 
out access and availability directions for SSDP technology acquisi- 


tion. Discusses are technology transfer definition; technology 
transfer products including topical and other project reports, 
professional-technical society presentations, other project liaison 
and media relations, visual documentation, and technology transfer 
data base; and retrieving SSDP information. 


9845 Improving operator practices. Preston, E.; Tucker, 
W.M. Transactions of the American Nuclear Society, Supplement 
(USA), 59: 2-3 (1989). (CONF-890833-: 14. biennial conference 
on reactor operating experience: plant operations - the human ele- 
ment, Charlotte, NC (USA), 6-9 Aug 1989). 

The Detroit Edison Company's Fermi 2 nuclear power plant is a 
single-unit boiling water reactor with a net output of 1093 
MW(electric), placed in commercial operation in 1988 after an ex- 
tended construction and start-up period. During start-up and early 
commercial operation, a number of operating events demonstrated 
unsatisfactory operator performance in key areas, which resulted in 
equipment damage, operational delays, licensee event reports, and 
violations issued by the US Nuclear Regulatory Commission. Inves- 
tigations into these events revealed that many operators had not 
developed good operating practices. In this context, operating prac- 
tices refers to the framework within which operators do their jobs. 
To improve operating practices, operations management and shift 
supervisors wrote a series of operations practice standards. These 
were based on three key sources. First, good practices developed 
by certain shifts were used. Second, good operator practices used 
at other plants were reviewed, modified, and adopted where appro- 
priate. Third, plant management philosophy was _ incorporated. 
Increasingly, the Human Factors Evaluation System (HFES) devel- 
oped by the Institute of Nuclear Power Operations is being used to 
ensure that important contributors to an event are not overlooked. 


9846 Evaluating operator performance on full-scope simu- 
lators: A pragmatic approach to an intractable measurement 
problem. Fuld, R.; Cybert, S.; Fontaine, C. Transactions of the 
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American Nuclear Society, Supplement (USA), 59: 4-5 (1989). 
(CONF-890833-—: 14. biennial conference on reactor operating ex- 
perience: plant operations - the human element, Charlotte, NC 
(USA), 6-9 Aug 1989). 

Industry trends toward full-scope, plant-referenced control room 
simulators have accelerated. The cost of such training is high, but 
the cost of training ineffectiveness is even higher if it permits seri- 
ous errors or operator disqualification to occur. Effective measures 
of operator performance are needed, but the complexity of the task 
environment and the many aspects of and requirements for 
operator performance conspire to make such measurement a chal- 
lenging problem. Combustion Engineering (C-E) Owners’ Group 
task No. 572 was undertaken to develop a tractable and effective 
methodology for evaluating team performance in a requalification 
context on full-scope simulator scenarios. The following concepts 
were pursued as design goals for the method: 1. validity; 2. sensi- 
tivity; 3. reliability; 4. usability. In addition, the resulting approach 
was to meet the requirements of ES-601, implementation Guidance 
of the NRC for Administration of Requalifying Exams. A survey of 
existing evaluation tools and techniques was made to determine 
the strengths and weaknesses of each. Based on those findings, a 
multimethod approach was developed drawing on the combined 
strengths of several general methods. The paper discusses proce- 
dural milestones, comments as subjective ratings, failure criteria, 
and tracked plant parameters. 


9847 Risk-based approach to defining and implementing 
an effective maintenance program. Tome, A.E. Jr. Transactions 
of the American Nuclear Society, Supplement (USA), 59: 11 
(1989). (CONF-890833—: 14. biennial conference on reactor oper- 
ating experience: plant operations - the human element, Charlotte, 
NC (USA), 6-9 Aug 1989). 

In November 1988 the U.S. Nuclear Regulatory Commission 
(NRC) issued Generic Letter 88-20, Individual Plant Examination 
for Severe Accident Vulnerabilities. In June 1989 the NRC pro- 
poses to issue a maintenance rule requiring nuclear power plant 
licensees to justify their maintenance programs. The draft mainte- 
nance rule identifies the use of a reliability-centered maintenance 
(RCM) approach as a good maintenance practice. The methods 
used to satisfy the individual pliant examination (IPE) can be used 
to help define and implement a maintenance program that begins 
to satisfy the intent of the NRC’s draft maintenance rule. There are 
several reliability-based techniques that can and have been used 
to identify the likely failure modes of systems and components; 
however, the IPE will have already developed reliability models for 
the majority of systems that are of interest in an RCM program. It 
only makes sense from an efficiency standpoint to make maximum 
use of these models. This approach to defining maintenance 
activities will allow utilities to build on the NRC-mandated IPE re- 
quirement to develop an effective RCM program, as specified by 
the draft maintenance rule. It will prioritize system and component 
importance to plant safety and performance, and it will improve 
plant capability by allowing more scheduled than unscheduled 
maintenance and reducing forced outages. 


9848 Preventive maintenance and _reliability-centered 
maintenance. Anderson, J.G.; Rodin, M.E. Transactions of the 
American Nuclear Society, Supplement (USA), 59: 11-12 (1989). 
(CONF-890833-—: 14. biennial conference on reactor operating ex- 
perience: plant operations - the human element, Charlotte, NC 
(USA), 6-9 Aug 1989). 

In the recent past, the primary function of the preventive mainte- 
nance program at a nuclear power plant was to maintain the 
operability and reliability of the plant. Reducing overall mainte- 
nance costs by performing effective preventive maintenance, 
instead of more costly and disruptive corrective maintenance, in- 
stead of more costly and disruptive corrective maintenance, was a 
secondary consideration. In today’s operating environment, the 
preventive maintenance program must meet the test of cost- 
effectiveness as well as many new standards for performance that 
are being required by rate regulators. The preventive maintenance 
program must be able to withstand the challenge of independent 
audit to a new standard of technical adequacy and compliance with 
recommendations from component vendors. In this new environ- 
ment, the standard that is being applied at the San Onofre nuclear 
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generating station (SONGS) is that the preventive maintenance 
program must meet the test of cost-effectiveness, improve equip- 
ment performance, support increased plant availability, and (a) 
literally implement the recommendations of the vendor, (b) provide 
other compensation for the vendor recommendation, or (c) provide 
technical justification for the deviation. The subject of this paper is 
the way that reliability-centered maintenance (RCM) is helping 
SONGS meet these challenges. 


9849 Behavior-based rules for fitness-for-duty assessment 
of nuclear power plant personnel. Kennedy, R.S.; Turnage, J.J.; 
Price, H.E.; Lane, N.E. Transactions of the American Nuclear Soci- 
ety, Supplement (USA), 59: 14-16 (1989). (CONF-890833-: 14. 
biennial conference on reactor operating experience: plant opera- 
tions - the human element, Charlotte, NC (USA), 6-9 Aug 1989). 

The safe and reliable operation of nuclear power plants requires 
that plant personne! not be under the influence of any substance, 
legal or illegal, or mentally or physically impaired from any cause 
that in any way adversely affects their ability to safely and compe- 
tently perform their duties. This goal has been formalized by the 
US Nuclear Regulatory Commission in their proposed rule for a 
fitness-for-duty program. The purpose of this paper is to describe a 
pertormance-based tool based on surrogate tests and dose equiva- 
lency methodologies that is a viable candidate for fitness-for-duty 
assessment. The automated performance test system (APTS) is a 
microcomputer-based human performance test battery that has 
been developed over a decade of research supported variously by 
the National Science Foundation, National Aeronautics and Space 
Administration, US Department of Energy, and the US Navy and 
Army. Representing the most psychometrically sound test from 
evaluations of over 150 well-known tests of basic psychomotor and 
cognitive skills, the battery provides direct prediction of a worker's 
fitness for duty. Twenty-four tests are suitable for use, and a dozen 
have thus far been shown to be sensitive to the effects of legal 
and illegal drugs, alcohol, fatigue, stress, and other causes of im- 
pairment. 


9850 Human factors: Beyond the nuclear plant control 
room. Patnaude, L.G. Transactions of the American Nuclear Soci- 
ety, Supplement (USA), 59: 19-21 (1989). (CONF-890833-: 14. 
biennial conference on reactor operating experience: plant opera- 
tions - the human element, Charlotte, NC (USA), 6-9 Aug 1989). 
Susquehanna nuclear generating station is a two-unit boiling wa- 
ter reactor Mark Ii pliant. Despite the fact that human factors were 
considered early in the design, Pennsyivania Power and Light 
Company spent over two million dollars to correct 157 human engi- 
neering deficiencies uncovered during the detailed control room 
design review. The paper discusses the following topics: the evolu- 
tion: human factors today at the utility; human factors engineering 
specifications and guidelines manual; external requirements: vaili- 
dation; design reviews: photo configuration control system; design 
reviews: radwaste control room; human performance: labeling pro- 
gram; human performance: robotics; and consulting: nonnuclear. 


9851 Lessons learned form high-flux isotope reactor 
restart efforts. Dahl, T.L. (Oak Ridge National Lab., TN (USA)). 
Transactions of the American Nuclear Society, Supplement (USA), 
59: 35-36 (1989). (CONF-890833-: 14. biennial conference on re- 
actor operating experience: plant operations - the human element, 
Charlotte, NC (USA), 6-9 Aug 1989). 

When the high-flux isotope reactor’s (HFIR’s) pressure vessel ir- 
radiation surveillance specimens were examined in December 
1986, unexpected embrittlement was found. The resulting investi- 
gation disclosed widespread deficiencies in quality assurance and 
management practices. On March 24, 1987, the US Department of 
Energy (DOE) mandated a shutdown of all five Oak Ridge National 
Laboratory (ORNL) research reactors. Since the beginning of 1987, 
18 different formal review groups have evaluated the management 
and operations of the HFIR. The root cause of the identified defi- 
ciencies in the HFIR program was defined as a lack of rigor in 
management practices and complacency built on twenty years of 
trouble-free operation. A number of lessons can be learned from 
the HFIR experience. Particular insight can be gained by 
comparing the HFIR organization prior to the shutdown with the or- 
ganization that exists today. Key elements in such a comparison 
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include staffing, funding, discipline, and formality in operations, 
maintenance, and management. 


9852 Lessons learned from nuclear power plant posttrip 
monitoring systems. Barasa, W.A.; Halverson, S.L. Transactions 
of the American Nuclear Society, Supplement (USA), 59: 39-41 
(1989). (CONF-890833-: 14. biennial conference on reactor oper- 
ating experience: plant operations - the human element, Charlotte, 
NC (USA), 6-9 Aug 1989). 

This paper discusses a program to identify common causes of 
unit trips and cost-effective evaluation of the options for addressing 
the causes. The core of the program is a living historical data base 
of events, based on root-cause analysis of station-specific events, 
that provides a means of segregating common-cause failures from 
random failures. Once common-cause failures at a specific plant 
are identified, the payback periods of the options to address a spe- 
cific unit trip cause - modification, procedural changes, or status 
quo - can be calculated by comparing the cost of the modifications 
with the cost of the lost electrical production, which is also deter- 
mined from the historical data base. This paper describes how the 
information is developed and gives examples of how the lessons 
learned from previous trips can be applied to the elimination of the 
causes. 


9853 A proposed MAPLE source replacement for the Mc- 
Master Nuclear Reactor. Lee, A.G.; Lidstone, R.F.; Gillespie, 
G.E.; Ernst, P.C. Transactions of the American Nuclear Society, 
Supplement (USA), 59: 51-52 (1989). (CONF-890833-—: 14. bien- 
nial conference on reactor operating experience: plant operations - 
the human element, Charlotte, NC (USA), 6-9 Aug 1989). 

The McMaster nuclear reactor (MNR) is a swimming pool reactor 
manufactured by AMF Atomics in the late 1950s. Licensed to oper- 
ate at up to 5 MW of power, MNR is primarily used for research 
programs employing extracted neutron beams for neutron scatter- 
ing experiments and for neutron activation analysis. Isotopes, such 
as '®F, are also produced for research and medical purposes. The 
present neutron source uses standard light-water-cooled, - 
moderated, and -reflected materials test reactor plate-type fuel 
shielded by the pool water and 2 m of barite concrete located in a 
concrete containment building. At 5-MW operating power the per- 
turbed thermal flux at a beam tube nose is ~5 x 10’? n/cm?-S. 
This neutronic performance is inadequate for many extracted-beam 
programs. The neutron fluxes externally available are limited by the 
relatively large volume of the core and by the light water reflector. 
Since the radial beam tubes have a relatively high gamma and fast 
neutron component, the thermal flux from them may also be further 
limited by the need for filtration. In order to enhance this available 
thermal flux, it is proposed that the current core be replaced by a 
MAPLE-10 reactor core and reflector tank. As the MNR facilities, 
pool, containment building, primary cooling system, and secondary 
cooling system are in excellent condition, it is feasible to achieve 
this flux enhancement by replacing just the reactor structure and 
control system with a MAPLE-10 reactor structure and control sys- 
tem. 


9854 Design and replacement of the Ohio State University 
research reactor’s safety system. Hatch, J.M. Transactions of 
the American Nuclear Society, Supplement (USA), 59: 56-58 
(1989). (CONF-890833-—: 14. biennial conference on reactor oper- 
ating experience: plant operations - the human element, Charlotte, 
NC (USA), 6-9 Aug 1989). 

The Ohio State University research reactor’s (OSURR’s) safety 
system was based on an electronic design of an electronic design 
of the 1950s. Due to difficulty in obtaining parts and excess down- 
time, it was decided to upgrade this system. Two avenues were 
pursued, each with a common goal of enhanced reliability and 
avoiding changes that would constitute unreviewed safety ques- 
tions (pursuant to 10CFR50.59). First, available systems from 
reputable manufacturers were evaluated for integration into our 
system with emphasis on cost and expansibility. Second, designs 
were created, specific to the needs of OSURR’s safety system, 
prototyped, and tested. After reviewing the performance and costs 
associated with the above systems, a compromise was reached 
between off-the-shell equipment and equipment designed in-house. 
The new system and experiences with the new safety system are 
discussed in the paper. 





9855 Experience at a new pliant with a safety system func- 
tional review. Bradley, S.A.; Griffin, C.A. Transactions of the 
American Nuclear Society, Supplement (USA), 59: 73-74 (1989). 
(CONF-890833-—: 14. biennial conference on reactor operating ex- 
perience: plant operations - the human element, Charlotte, NC 
(USA), 6-9 Aug 1989). 

Since issuance of the license, unit 1 of the Vogtle electric gener- 
ating plant (a four-loop Westinghouse pressurized water reactor) 
has undergone two safety system functional reviews (SSFRs). The 
first was performed on the auxiliary feedwater (AFW) system. The 
second was on the chemical and volume control system. This pa- 
per describes the SSFR performed on the AFW system. The SSFR 
revealed a number of specific problems with the AFW system that 
were corrected through deficiency reporting and work control 
programs. Since the review was designed to measure the effective- 
ness of programs, however, the problems had plantwide 
applicability. The most significant issue brought into focus was the 
poor material condition of plant equipment. The primary cause was 
acceptance of minor deficiencies as being normal; i.e., too many 
deficiencies were not making it into deficiency reporting and work 
control programs. Programmatic weaknesses were revealed and 
similarly improved in the areas of labeling, preventive maintenance, 
computer software control, and surveillance testing. 


9856 Spere-parts replacement and the commercial grade 
issues at Connecticut Yankee. Nichols, E.M.; Scott, D.J.; Maret, 
D.L. Transactions of the American Nuclear Society, Supplement 
(USA), 59: 81-82 (1989). (CONF-890833-: 14. biennial confer- 
ence on reactor operating experience: plant operations - the 
human element, Charlotte, NC (USA), 6-9 Aug 1989). 

Connecticut Yankee was designed and built according to code 
B31.1 of the American National Standards Institute for pressure 
piping and began commercial operations in 1968, 2 yr prior to 
10CFR50 Appendix B of the Code of Federal Regulations. There- 
fore, at the time of commercial operation, the entire plant, except 
for several major primary plant components, met the current crite- 
ria for commercial grade items (CGls). When spare parts were 
needed, 10CFR50 Appendix B and 10CFR21 requirements had to 
be backfitted onto suppliers who had not agreed to these require- 
ments when supplying the original equipment. The problem of 
identifying original equipment manufacturers that would or would 
not accept these additional requirements was compounded at Con- 
necticut Yankee by three related problems that also became 
apparent at approximately the same time: (1) The accuracy of the 
material, equipment, parts list (Q-list) was being questioned. (2) 
The use of existing spare parts bought without additional current 
quality assurance requirements and the adequacy of the existing 
inventory to support plant operations were being questioned. (3) 
The general industry concerns over use of GCis in safety-related 
applications needed to be resolved. Connecticut Yankee manage- 
ment recognized the need to address each of these problems. 
Three specific actions were taken: (1) A Q-list upgrade program 
was funded. (2) A spare parts bill of materials (BOM) project was 
funded. (3) Connecticut Yankee’s engineering department dedi- 
cated several engineers to address procurement issues and 
specifically to develop a CGI program. 


9857 Extending surveillance intervals for 24-month fuel cy- 
cles. Webster, S.A.; Drown, M.T.; Weinkam, E.; Dryden, M. 
Transactions of the American Nuclear Society, Supplement (USA), 
59: 87-88 (1989). (CONF-890833-: 14. biennial conference on re- 
actor operating experience: plant operations - the human element, 
Charlotte, NC (USA), 6-9 Aug 1989). 

The past few years have seen a growing realization at utilities 
that a 2-yr fuel cycle for dual-unit plants makes a lot of sense from 
a planning perspective. Utilities with Combustion Engineering (C-E) 
nuclear steam supply systems have been encouraged to imple- 
ment such extended cycles. In doing so, it has been realized that 
current technical specifications require 18-month surveillance test 
intervals for many of the refueling interval surveillances. Three C-E 
utilities have committed to 24-month cycles as of the writing of this 
paper, with two others seriously considering such extensions. All of 
these utilities have multiple units at their sites. To assist these utili- 
ties, the C-E Owners’ Group has undertaken a study to justify the 
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extension of these surveillance test intervals. Earlier work in sup- 
port of surveillance interval extension looked at the impact of 
surveillances on (a) availability and (b) methods that might be used 
for the extension of surveillance intervals. It has been found possi- 
ble to justify the extension of most surveillance test intervals to at 
least 24 months. Applying the present technical specification al- 
lowance of +25% to these intervals provides sufficient operating 
flexibility to accommodate nominal 24-month fuel cycles. The prob- 
lem areas encountered are those to which the +25% allowance 
cannot be applied, such as to tube inspections. Even these do not 
preclude 24-month cycles but make the planning for a midcycle 
surveillance shutdown prudent. 


9858 Artificial intelligence tool development and applica- 
tions to nuclear power. Naser, J.A.; Cain, D.G.; Colley, R.W.; 
Hirota, N.S. Transactions of the American Nuclear Society (USA), 
55(3): 59-60 (1987). (CONF-871101—: Joint meeting of the Ameri- 
can Nuclear Society and the Atomic Industrial Forum, Los Angeles, 
CA (USA), 15-19 Nov 1987). 

Two parallel efforts are being performed at the Electric Power 
Research Institute (EPRI) to help the electric utility industry take 
advantage of the expert system technology. The first effort is the 
development of expert system building tools, which are tailored to 
electric utility industry applications. The second effort is the 
development of expert system applications. These two efforts com- 
plement each other. The application development tests the tools 
and identifies additional tool capabilities that are required. The tool 
development helps define the applications that can be successfully 
developed. Artificial intelligence, as demonstrated by the develop- 
ments described is being established as a credible technological 
tool for the electric utility industry. The challenge to transferring ar- 
tificial intelligence technology and an understanding of its potential 
to the electric utility industry is to gain an understanding of the 
problems that reduce power plant performance and identify which 
can be successfully addressed using artificial intelligence. 


9859 Expert system reasoning techniques applicable to 
the electric power industry. Touchton, R.A. Transactions of the 
American Nuclear Society (USA), 55(3): 60-61 (1987). (CONF- 
871101-: Joint meeting of the American Nuclear Society and the 
Atomic Industrial Forum, Los Angeles, CA (USA), 15-19 Nov 1987). 

This paper describes the applicability of three problem solving 
paradigms adopted from the artificial intelligence discipline of com- 
puter sciences, which have been used in developing nuclear pliant 
expert systems. Each technique is briefly defined and an example 
is presented that shows how that technique was used in develop- 
ing an expert system application prototype. The three paradigms 
and their associated example systems are: (1) rule-based reason- 
ing: reactor emergency action level monitor (REALM) for the 
Electric Power Research institute, (2) object-oriented programming: 
accident diagnosis and prognosis aid for the US Department of En- 
ergy, and (3) model-based reasoning: kn e-based monitoring 
and control system for the Electric Power Research Institute. 


9860 An artificial intelligence system for assisting nuclear 
power plant operators in the diagnosis of the response to 
plant faults and transients. Hajek, B.K.; Stasenko, J.E.; Bhatna- 
gar, R.; Hashemi, S. Transactions of the American Nuclear Society 
(USA), 55(3): 61-62 (1987). (CONF-871101—: Joint meeting of the 
American Nuclear Society and the Atomic Industrial Forum, Los 
Angeles, CA (USA), 15-19 Nov 1987). 

An artificial intelligence system is being developed using the 
Conceptual Structures and Representation Language (CSRL) de- 
veloped at The Ohio State University Laboratory for Artificial 
Intelligence Research (LAIR). This system combines three subsys- 
tems, which have been independently developed to perform the 
following tasks: (1) detecting changes in the state of the plant that 
may lead to conditions requiring operator response and then 
managing the actions taken by the other two subsystems, (2) diag- 
nosing the pliant status independent of alarm states by analyzing 
the ‘status of basic operating parameters, such as flow rates, 
pressures, temperatures, and water levels, and providing a deter- 
mination of the validity of sensor indications, and (3) providing and/ 
or synthesizing an appropriate procedure for the operator to follow 
to correct the transient of abnormal state of the plant. These three 
system are tied into the main plant computers, including both the 
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process computer and the safety parameter and display system 
computer, through the use of a compatible data base. The system 
is being developed using the Perry Nuclear Power Plant (a BWR/6) 
as the reference plant, and the General Electric ERIS and GEPAC 
Plus systems as key data sources. Scenarios are run on by the 
Perry plant referenced simulator for testing of the artificial intelli- 
gence system. Future testing plans call for the system to be 
interfaced directly to the Perry simulator. 


9861 Generating rules in expert systems for nuclear power 
plant diagnostics. Lee, J.C.; Gmytrasiewicz, P.; Hassberger, J.A.; 
Reitman, J. Transactions of the American Nuclear Society (USA), 
55(3): 62-64 (1987). (CONF-871101—: Joint meeting of the Ameri- 
can Nuclear Society and the Atomic Industrial Forum, Los Angeles, 
CA (USA), 15-19 Nov 1987). 

Construction of a suitable rule base currently represents the 
most difficult, arduous, and time-consuming task involved in expert 
system development. in this paper a technique is discussed for au- 
tomatically codifying the information in existing fault tress in the 
form of rules and an inference algorithm is presented which is suit- 
able for diagnosing component failures from fault-tree-constructed 
rules. The algorithm uses a matrix representation of the rule base 
and fuzzy logic as the inferencing mechanism. An example of the 
diagnosis of failures in an electric power system using the system's 
fault tree is presented. An approach for generating rules form ex- 
perience is also discussed. 


9862 The role of culture and teamwork inplant perfor- 
mance: A new approach to human factors. Harrington, D.K.; 
Sagan, G.T. Transactions of the American Nuclear Society (USA), 
59: 116 (1989). (CONF-890604—: Annual meeting of the American 
Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Today, great emphasis is being placed on the capability of con- 
trol room crews to respond as a team when faced with abnormal 
and emergency situations. Some utilities are spending thousands 
of dollars on training programs aimed at improving the teamwork of 
their crews. While this is commendable, many of these companies 
may be disappointed in the long-term results of their efforts, partic- 
ularly if they have a difficult time dealing with question No. 2. If 
teamwork is not a part of the pant or corporate culture, it is unlikely 
teamwork will be a part of the control room culture now or in the 
future. Plant teamwork is often a mirror of the teamwork at the top. 
The purpose of this paper is to address the role that culture and 
teamwork play in overall plant performance and to discuss what 
nuclear utilities can do to assess their present cultural strengths, 
which support plantwide teamwork, as well as their cultural weak- 
nesses, which are barriers to teamwork. 


9863 A knowledge-based system for finding cutsets and 
pertorming diagnostics. Mikaili, R.; Danofsky, R.A.; Spinrad, B.I. 
Transactions of the American Nuclear Society (USA), 59: 121-122 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

In performing a probabilistic risk assessment (PRA), fault trees 
are constructed and evaluated; this is called fault-tree analysis. 
The end products of fault-tree analysis are cutsets. Cutsets are de- 
fined as lists of components whose failure causes the failure of the 
system. Fault-tree analysis is error prone and time consuming. The 
Expert System for Analyzing Systems (ESAS) has been developed, 
which implements a method that bypasses fault-tree analysis for 
finding cutsets. This expert system then uses these cutsets for 
diagnostic purposes. Given an anomaly, ESAS finds the corre- 
sponding cutsets that contain the probable causes. Several 
thermal-hydraulic and electrical systems were analyzed by ESAS, 
and the cutsets found were identical to those obtained by perform- 
ing fault-tree analysis. To further test ESAS, it is hoped to analyze 
systems in the Duane Arnold Energy Center nuclear power plant lo- 
cated at Palo, lowa, operated by lowa Electric and Light Company. 


9864 The knowledge-based framework for a nuclear power 
plant operator advisor. Miller, D.W.; Hajek, B.K. Transactions of 
the American Nuclear Society (USA), 59: 123-125 (1989). (CONF- 


890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 
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An important facet in the design, development, and evaluation of 
aids for complex systems is the identification of the tasks per- 
formed by the operator. Operator aids utilizing artificial intelligence, 
or more specifically knowledge-based systems, require identifica- 
tion of these tasks in the context of a knowledge-based framework. 
In this context, the operator responses to the plant behavior are to 
monitor and comprehend the state of the plant, identify normal and 
abnormal plant conditions, diagnose abnormal plant conditions, 
predict plant response to specific control actions, and select the 
best available control action, implement a feasible control action, 
monitor system response to the control action, and correct for any 
inappropriate responses. These tasks have been identified to for- 
mulate a knowledge-based framework for an operator advisor under 
development at Ohio State University that utilizes the generic task 
methodology proposed by Chandrasekaran. The paper lays the 
foundation to identify the responses as a knowledge-based set of 
tasks in accordance with the expected human operator responses 
during an event. Initial evaluation of the expert system indicates 
the potential for an operator aid that will improve the operator's 
ability to respond to both anticipated and unanticipated events. 


9865 An abnormal event advisory expert system prototype 
for reactor operators. Hance, D.C.; Turinsky, P.J.; Yacout, A.M. 
Transactions of the American Nuclear Society (USA), 59: 126-128 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Nuclear plant operators must respond correctly during abnormal 
conditions in the presence of dynamic and potentially overwheim- 
ing volumes of information. For this reason, considerable effort has 
been directed toward the development of nuclear plant operator 
aids using artificial intelligence techniques. The objective of such 
systems is to diagnose abnormal conditions within the plant, possi- 
bly predict consequences, and advise the operators of corrective 
actions in a timely manner. The objective of the work is the devel- 
opment of a prototype expert system to diagnose abnormal events 
at a nuclear power plant and advise plant operators of the event 
and applicable procedures in an on-line mode. The major difference 
between this effort and previous work is the use of plant operating 
procedures as a knowledge source and as an integral part of the 
advice provided by the expert system. The acceptance by utilities 
of expert systems as operator aids requires that such systems be 
compatible with the regulatory environment and provide economic 
benefits. For this reason, commercially viable operator aid systems 
developed in the near future must complement existing plant proce- 
dures rather than reach beyond them in a revolutionary manner. A 
knowledge source is the resource providing facts and relationships 
that are coded into the expert system program. In this case, the pri- 
mary source of knowledge is a set of selected abnormal operating 
procedures for a modern Westinghouse pressurized water reactor. 


9866 An expert system for emergency response. Sebo, D.; 
Marksberry, D.; Modarres, M. Transactions of the American 
Nuclear Society (USA), 59: 129-130 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

An expert system, the Reactor Safety Assessment System 
(RSAS), is being developed by the Idaho National Engineering 
Laboratory and the US Nuclear Regulatory Commission (NRC) for 
the NRC Operations Center. The RSAS is intended to aid the reac- 
tor safety team (RST) at the operations center in monitoring and 
projecting core and containment status during an emergency at a 
licensed nuclear power plant. The RSAS system development has 
two major aspects. The first is the compilation and storage of 
knowledge required for RST assessment tasks. The knowledge 
structure used by RSAS is a goal tree-success tree (GTST) model. 
The upper level structure of the GTST model is generic in nature. 
This allows development of models for generic plant-specific GTST 
models. The second aspect of the RSAS is the development of in- 
ferencing techniques for the access, display, and manipulation of 
the knowledge to meet RST requirements in a real-time manner 
during the activation of the operations center. This objective is 
achieved by critical safety function and success path monitoring. 
This basic strategy is used to determine the current status and 
estimate future challenges to the status of the reactor, identify pro- 
cedures and equipment required to maintain or regain the critical 





safety functions, identify critical equipment, determine information 
requirements, and display pertinent information concerning current 
reactor status. 


9867 Radiolysis gas formation and pressure increase dur- 
ing a criticality excursion. Barbry, F.; Rozain, J.P. Transactions 
of the American Nuclear Society (USA), 59: 181-182 (1989). 
(CONF-890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

During a criticality excursion occurring in fissile solution, most of 
the energy released is transformed into thermal heating and the 
formation of gas by radiolytic decomposition of water. In addition, 
for fast kinetics excursions, a pressure increase in the internal 
solution is observed. This pressure increases and hydrogen gener- 
ation can pose a safety concern. To understand and to model 
these phenomena, the Commissariat a l'Energie Atomique (CEA) 
Institute for Nuclear Protection and Safety has carried out specific 
experiments at the SILENE facility to: measure the pressure in- 
crease accompanying the power peak and determine the volume of 
radiolysis gas formed as a function of the energy and medium. 
These results are interrelated, and it should be possible to make 
use of pressure, energy, and radiolysis gas data to set up an 
equation of state of fissile solution and, consequently, to improve 
currently existing calculation models. 


9868 Safety enhancement program at the advanced test 
reactor. Croucher, D.W. Transactions of the American Nuclear So- 
ciety (USA), 59: 187-188 (1989). (CONF-890604-: Annual 
meeting of the American Nuclear Society, Atlanta, GA (USA), 4-8 
Jun 1989). 

The Advanced Test Reactor (ATR) is a 250-MW(thermal) re- 
search reactor that has operated very successfully at the Idaho 
National Engineering Laboratory since 1969. It is the third genera- 
tion of uranium-aluminum plate fueled reactors, following the 
Materials Testing Reactor and the Engineering Test Reactor. Prior 
programs to improve the safety and performance of the ATR have 
included changes in design and operating standards, facility modifi- 
cations, and enhancements in the training program. Nevertheless, 
further improvements are possible. The purpose of this paper is to 
provide an overview of the current programs at the ATR that will 
enhance the safety of the facility and maintain it a level that is 
comparable to the commercial industry. 


9869 The advanced test reactor strategic evaluation pro- 
gram. Buescher, B.J.; Majumdar, D.; Croucher, D.W. Transactions 


of the American Nuclear Society (USA), 59: 188-189 (1989). 
(CONF-890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

Since the Chernobly accident, the safety of test reactors and ir- 
radiation facilities has been critically evaluated from the public’s 
point of view. A systematic evaluation of all safety, environmental, 
and operational issues must be made in an integrated manner to 
prioritize actions to maximize benefits while minimizing costs. Such 
a proactive program has been initiated at the Advanced Test Reac- 
tor (ATR). This program, called the Strategic Evaluation Program 
(STEP), is being conducted for the ATR to provide integrated 
safety and operational reviews of the reactor against the standards 
applied to licensed commercial power reactors. This has taken into 
consideration the lessons learned by the US Nuclear Regulatory 
Commission (NRC) in its Systematic Evaluation Program (SEP) 
and the follow-on effort known as the Integrated Safety Assess- 
ment Program (ISAP). The SEP was initiated by the NRC to review 
the designs of older operating nuclear power plants to confirm and 
document their safety. The ATR STEP objectives are discussed. 


9870 Safety insights from the ATR level-1 PRA. Atkinson, 
S.A. Transactions of the American Nuclear Society (USA), 59: 189 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

A Level-1 probabilistic risk assessment (PRA) was recently per- 
formed for the Advanced Test Reactor (ATR). The ATR is a unique 
high-flux irradiation testing facility utilizing U-Al plate-type fuel oper- 
ated at high-power densities in a highly subcooled, low-pressure 
light water coolant environment. The PRA results and level-1 risk 
contributors may, therefore, also be unique. The ATR level-1 PRA 
is a interim PRA because of ongoing PRA refinements, updates, 
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and plans for risk reduction improvements. The level-1 PRA results 
are summarized in Table |. The total fuel damage frequency is at 
the upper end of the level-1 risks (fuel damage frequencies) caicu- 
lated for commercial nuclear power reactors before actions were 
taken to reduce the estimated risk. Therefore, the ATR estimated 
level-1 risk is not unreasonable for an early iteration. 


9871 Experiments supporting analysis code assessment 
for the advanced test reactor. Larson, T.K.; Condie, K.G.; Polk- 
inghorne, S.T.; Buescher, B.J. Transactions of the American 
Nuclear Society (USA), 59: 189-190 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

A series of experiments in a small-scale hydraulics facility has 
recently been completed. The experiments were designed to pro- 
vide data for assessment of thermal-hydraulic codes used in 
analysis of the Advanced Test Reactor (ATR) design basis acci- 
dent. The experimental program was conducted at the Department 
of Energy's (DOE’s) Idaho National Engineering Laboratory to sup- 
port the overall effort examining the safety and operation of the 
materials production and test facilities under DOE management in 
the United States. The program involved the design and construc- 
tion of a small integral test facility, referred to as the Plexibottle, 
and the operation of this facility over a range of transient experi- 
ments encompassing conditions expected in the ATR during a 
hypothesized large-break loss-of-coolant accident (LBLOCA). The 
primary program objective was to generate a data base of visual 
and quantitative information that would be appropriate for use in 
assessment of thermal-hydraulic techniques used in analysis of the 
ATR LBLOCA. Other objectives were the investigation and parame- 
terization of the influence of specifics such as break location and 
break size on the behavior of the system and to examine the per- 
formance of specific ATR design features during simulated 
loss-of-coolant accident conditions. Although the results of such in- 
vestigations cannot be directly extrapolated to full scale, they 
stimulate insight relative to the behavior of the full-scale reactor. 


9872 ATR [Advanced Test Reactor] large-break LOCA best- 
estimate analysis. Bayless, P.D. Transactions of the American 
Nuclear Society (USA), 59: 190-191 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

The Advanced Test Reactor (ATR) is a 250-MW material test re- 
actor operated at the Idaho National Engineering Laboratory for the 
Department of Energy. Mechanistic severe-accident analyses are 
being performed to improve understanding of the conservatisms in 
the safety basis of the ATR. The computer codes available for 
severe-accident analyses were developed for commercial light wa- 
ter reactors. New models were developed to describe some of the 
unique features of this reactor. The best-estimate codes were then 
used to analyze a hypothetical transient from initiation through off- 
site consequences in order to demonstrate and assess their 
capability to simulate ATR severe accidents. The transient investi- 
gated was a loss-of-coolant accident (LOCA) in which the inlet 
header tee fails, resulting in two 0.61-m-diam breaks on the reactor 
vessel inlet side and one 0.91-m-diam break on the primary 
coolant pump discharge side. A comprehensive analysis was per- 
formed, including the primary coolant system thermal-hydraulic and 
core damage behavior, in-core recriticality potential, fission product 
release and transport, confinement response, and atmospheric dis- 
persion and off-site dose calculations. 


9873 The development of a reactor training simulator at 
the ATR. Burtt, J.D.; Laats, E.T.; Venhuizen, J.R. Transactions of 
the American Nuclear Society (USA), 59: 191-192 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

Since the accident at Three Mile Island, the need for effective re- 
actor operator training has been widely recognized as a priority 
item. The US Nuclear Regulatory Commission rules now call for 
each plant to have a plant-specific simulator available for operator 
training by 1990. To be effective, the training simulators must pro- 
vide more detail, respond more realistically, and allow more 
flexibility in training scenarios than do current simulators. To work 
toward this need, the US Department of Energy created the Idaho 
National Engineering Laboratory (INEL) Engineering Simulation 
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Center in April 1988, charged with the creation of a modern, flexi- 
ble, state-of-the-art simulation facility. One of the simulator projects 
currently being pursued by the Engineering Simulation Center is 
the development of a full-scope, high-fidelity reactor control room 
simulator at the Advanced Test Reactor (ATR). 


9874 Examination of loop-operator-initiated events for the 
advanced test reactor. Durney, J.L.; Majumdar, D. Transactions 
of the American Nuclear Society (USA), 59: 192-193 (1989). 
(CONF-890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

The Advanced Test Reactor (ATR) located at the Idaho National 
Engineering Laboratory is a unique high-flux test reactor having 
nine major test positions for irradiation of reactor materials. These 
test positions contain inpile tubes (IPT) that are connected to exter- 
nal piping and equipment (loops) to provide the high-temperature, 
high-pressure environment for the testing. The design of the core 
has intimately integrated the IPTs into the fuel region by means of a 
serpentine fuel arrangement resulting in a close reactivity coupling 
between the loop thermal hydraulics and the core. Cunsequently, 
operator actions potentially have an impact on the reactor power 
transients resulting from off-normal conditions in these facilities. 
This paper examines these operator-initiated events and their con- 
sequences. The analysis of loop-operator-initiated events indicates 
there is no damage to the reactor core even when assuming no op- 
erator intervention for mitigation. However, analysis does assume a 
scram occurs when required by the reactor protection systems. 


9875 Reassessment of the BWR scram failure probability. 
Burns, E.T. Transactions of the American Nuclear Society (USA), 
59: 195-198 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

As part of the Severe Accident Policy Statement implementation, 
the probabilistic quantification of accident sequence frequencies 
that may lead to core damage is a key element in demonstrating a 
plant's safety status relative to US Nuclear Regulatory Commission 
(NRC) staff goals. One of the key quantitative inputs in a boiling 
water reactor (BWR) probabilistic risk assessment is the probability 
of a failure to scram. The assessment of this failure probability has 
been the subject of a long and continuing debate over the ade- 
quacy of available data and analytic modeling. This report provides 
a summary of the status of this debate, including the latest data, 
and provides a revision to the characterization of the failure proba- 
bility originally published in NUREG 0460 and the Utility Group on 
Anticipated Transient Without Scram (ATWS) Petition. 


9876 A probabilistic evaluation of the H.B. Robinson unit 2 
satety injection system. Anoba, R.C.; Phillips, J.H. Transactions 
of the American Nuclear Society (USA), 59: 198 (1989). (CONF- 
890604—-: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

The purpose of this work was to determine the potential of a sin- 
gle failure to prevent the safety injection system from cooling the 
core during the first 6 h of a small-break loss-of-coolant accident 
(LOCA) at H.B. Robinson Unit 2 using fault-tree analysis methodol- 
ogy. The concern was that a postulated single failure in the 
automatic bus transfer (ABT) design could cause the loss of two 
safety injection pumps. Note that the purpose of the ABT logic and 
design is to assure that two safety injection pumps would be avail- 
able to mitigate a LOCA, even if one of the emergency electrical 
buses failed. The analysis considered two cases, one with the ABT 
and one without. Without the ABT the operator must manually load 
the safety injection pump on the electrical bus within a specified 
length of time to prevent core damage. Two out of three safety in- 
jection pumps were assumed to be necessary to mitigate the 
small-break LOCA. 


9877 Probability of inadvertent operation of electrical com- 
ponents in harsh environments. Knoll, A. Transactions of the 
American Nuclear Society (USA), 59: 199-200 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

Harsh environment, which means humidity and high temperature, 
may and will affect unsealed electrical components by causing 
leakage ground currents in ungrounded direct current systems. The 
concern in a nuclear power plant is that such harsh environment 
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conditions could cause inadvertent operation of normally deener- 
gized components, which may have a safety-related isolation 
function. Harsh environment is a common cause failure, and one 
way to approach the problem is to assume that all the unsealed 
electrical components will simultaneously and inadvertently ener- 
gize as a result of the environmental common cause failure. This 
assumption is unrealistically conservative. Test results indicated 
that insulating resistences of any terminal block in harsh environ- 
ments have a random distribution in the range of 1 to 270 kQ, with 
a mean value ~59 kQ. The objective of this paper is to evaluate a 
realistic conditional failure probability for inadvertent operation of 
electrical components in harsh environments. This value will be 
used thereafter in probabilistic safety evaluations of harsh environ- 
ment events and will replace both the overconservative common 
cause probability of 1 and the random failure probability used for 
mild environments. 


9878 A probabllistic approach to quantifying uncertainties 
in the progression of severe accidents. Khatib-Rahbar, M. (Of- 
fice of Nuclear Regulatory Research, Rockville, MD (US)); Davis, 
R.; Cazzoli, E.; Lee, M.; Nourbakhsh, H.; Davis, R.; Schmidt, E. 
Nuclear Science and Engineering (USA), 102(3): 219-259 (Jul 
1989). 

A probabilistic approach to quantifying uncertainties in the pro- 
gression of severe reactor accidents is formulated and applied to 
the Source Term Code Package. It is shown that quantification of 
uncertainties at the basic level of input parameters reveals broad 
time-dependent uncertainties in the core melt progression, contain- 
ment challenges, and fission product releases. Dominant 
contributors to the source term uncertainties include the core mett- 
down parameters, the release rate coefficients of fission products, 
the chemical activity coefficients during core/concrete interactions 
and containment performance. 


9879 NRC equipment qualification risk scoping study: 
Findings and recommendations. Dey, M. Transactions of the 
American Nuclear Society (USA), 59: 200 (1989). (CONF- 
890604—-: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

For the purpose of determining the prioritization of research ac- 
tivities, the US Nuclear Regulatory Commission (NRC) initiated an 
innovative study to determine the risk significance of NRC research 
related to equipment qualification. This study is part of an overall 
effort by the agency to determine the priority of research, based on 
importance to pliant risk. The findings and recommendations of the 
study are presented in this paper. 


9880 Decontamination using ultra-high-pressure water at 
TMI-2 [Three Mile Island Unit 2]. Vallem, R.J.; Jobe, B.G. Trans- 
actions of the American Nuclear Society (USA), 55(3): 226 (1987). 
(CONF-871101-: Joint meeting of the American Nuclear Society 
and the Atomic Industrial Forum, Los Angeles, CA (USA), 15-19 
Nov 1987). 

Ultra-high-pressure (UHP) waterjet equipment [>68.9 MPa 
(10,000 psi)] is being used at Three Mile Isiand Unit 2 (TMI-2) to 
remove the contaminated coatings from metal and to remove the 
contaminated coatings and surface concrete from walls and floors. 
The radiological improvement resulting from these decontamination 
efforts are indicative of the results that can be expected for similar 
applications at other sites. 


9881 Steam generator cleaning using chemical cleaning 
processes. Olson, P.M.; Swift, C.A. Transactions of the American 
Nuclear Society (USA), 55(3): 226-228 (1987). (CONF-871101-: 
Joint meeting of the American Nuclear Society and the Atomic In- 
dustrial Forum, Los Angeles, CA (USA), 15-19 Nov 1987). 

The chemical cleaning of steam generators (SGs) for the re- 
moval of tube deposits and sludge has become a widely accepted 
practice. Two US utilities have now applied a process developed 
by Electric Power Research Institute (EPRI) as part of their SG 
maintenance program with very positive results. Several European 
utilities have also chemically cleaned SGs using a process devel- 
oped by Krafwerk Union (KWU). A program to develop a 
chemically based process to remove these deposits was initiated 
by EPRI in 1978 under sponsorship of the Steam Generator Own- 
ers Group (SGOG). The objective of this program was to develop a 





generic chemical process to remove the SG sludge with minimal 
corrosion to SG materials. This program produced three generic 
solvents for use in an SG: first, an iron solvent designed primarily 
for removal of iron oxides; second, a copper solvent for removal of 
metallic copper; and a crevice-cleaning solvent for removal of 
corrosion products from SG crevices. The iron and copper solvents 
are applied in an alternating sequence. The total number of solvent 
applications is dependent on the sludge inventory and composition. 
Water rinses are used between solvent applications. This generic 
solvent process is made site-specific through a qualification pro- 
gram utilizing SG sludge to determine the most effective solvent for 
formulation and application sequence while maintaining the in- 
tegrity of the specific SG materials. The KWU process consists of 
separate iron and copper solvents based on proprietary formula- 
tions applied during shutdown or startup. 


9882 Guidelines for evaluation of chemical decontamina- 
tion results. Atwood, K.L.; Hays, R.L. Transactions of the 
American Nuclear Society (USA), 55(3): 228 (1987). (CONF- 
871101—: Joint meeting of the American Nuclear Society and the 
Atomic Industrial Forum, Los Angeles, CA (USA), 15-19 Nov 1987). 

The use of chemical solutions for removal of activated corrosion 
products from components and systems is being practiced more 
frequently as a technique to comply with the as-low-as-reasonably- 
achievable (ALARA) principle for nuclear plant maintenance 
programs. The industry has been slow in accepting the use of 
chemical decontamination as a routine maintenance tool. This is 
partially related to a reluctance to put chemicals in plant systems 
without overwhelming evidence of safety, but is also related to a 
lack of understanding of the benefits associated with cleaning. To 
fully identify and quantify the benefits associated with chemical de- 
contamination, a consistent basis for measuring, evaluating, and 
reporting results is required. Once comparable data are available 
on specific maintenance programs, effective evaluations can be 
made of the benefits associated with performance of decontamina- 
tion programs. The purpose of this paper is to evaluate those 
parameters that affect decontamination solvents’ ability to remove 
activated corrosion products and relate these factors to evaluation 
of cleaning results. The measurement locations and techniques 
used to evaluate cleaning results are also considered and dis- 
cussed within the framework of a chemical decontamination 
demonstration project performed on reactor water cleanup (RWCU) 
pump systems at the Tennessee Valley Authority's (TVA’s) Browns 
Ferry Nuclear Plant (BFNP). 


9883 Mechanical decontamination techniques for floor 
drain systems. Palau, G.L.; Saigusa, Moriyuki. Transactions of the 
American Nuclear Society (USA), 55(3): 231-232 (1987). (CONF- 
871101-—: Joint meeting of the American Nuclear Society and the 
Atomic Industrial Forum, Los Angeles, CA (USA), 15-19 Nov 1987). 

The unprecedented nature of cleanup activities at Three Mile Is- 
land Unit 2 (TMI-2) following the 1979 accident has necessitated 
the development of new techniques to deal with radiation and 
contamination in the plant. One of these problems was decontami- 
nation of floor drain systems, which had become highly 
contaminated with various forms of dirt and sludge containing high 
levels of fission products and fuel from the damaged reactor core. 
The bulk of this contamination is loosely adherent to the drain pipe 
walls; however, significant amounts of contamination have become 
incorporated into pipe wall oxide and corrosion layers and embed- 
ded in microscopic pits and fissures in the pipe wall material. The 
need to remove this contamination was recognized early in the 
TMI-2 cleanup effort. A program consisting of development and 
laboratory testing of floor drain decontamination techniques was 
undertaken early in the cleanup with support from the Electric 
Power Research Institute (EPRI). Based on this initial research, 
two techniques were judged to show promise for use at TMI-2: a 
rotating brush hone system and a high-pressure water mole nozzle 
system. Actual use of these devices to clean floor drains at TMI-2 
has yiekded mixed decontamination results. The decontamination 
effectiveness that has been obtained is highly dependent on the 
nature of the contamination in the drain pipe and the combination 
of decontamination techniques used. 
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9884 Improving radiation survey data using CADD/CAE 
[computer-aided design and drafting computer-aided engineer- 
ing}. Palau, G.L.; Tarpinian, J.E. Transactions of the American 
Nuclear Society (USA), 55: 571-572 (1987). (CONF-8711195—: 
American Nuclear Society winter meeting, Los Angeles, CA (USA), 
15-19 Nov 1987). 

A new application of computer-aided design and drafting (CADD) 
and computer-aided engineering (CAE) at the Three Mile Island 
Unit 2 (TMI-2) cleanup is improving the quality of radiation survey 
data taken in the plant. The use of CADD/CAE-generated survey 
maps has increased both the accuracy of survey data and the ca- 
pability to perform analyses with these data. In addition, health 
physics technician manhours and radiation exposure can be re- 
duced in situations where the CADD/CAE-generated drawings are 
used for survey mapping. 


9885 The extended ANS [American National Society] 
method for containment integrated leakage rate testing. Lurie, 
D. Transactions of the American Nuclear Society (USA), 55: 574- 
575 (1987). (CONF-8711195—: American Nuclear Society winter 
meeting, Los Angeles, CA (USA), 15-19 Nov 1987). 

The American Nuclear Society (ANS) method is described in Ap- 
pendix B of the American National Standards Institute (ANSI) 
ANS-56.8 standard-1981. The extension to the ANS method is pro- 
posed in the October 1986 Draft Regulatory Guide and Value/ 
impact Statement. The objective of the extension is to provide a 
tighter contro! on the quality of the data used in the calculation of 
the containment leakage rate. Although not explicitly stated, the 
extension may pave the way to a short test duration. The ANS ex- 
tension is made up of two requirements, or conditions, both of 
which must be met in a successful test. The first requirement ad- 
dresses the pattern of change in the containment air mass as a 
function of time Standard ANS! ANS-56.8 assumes that the behav- 
ior of the mass measurement over time is linear, at least during the 
conduct of the test. The ANS extension assumes that if there is a 
departure from linearity, this departure is quadratic in nature. This 
assumption appears reasonable. A technique for testing the ade- 
quacy of a higher degree polynomial has been identified. The 
second requirement of the ANS extension places a bound on the 
data scatter about the regression line, where time is the indepen- 
dent variable and air mass is the dependent variable. This 
presentation traces the development of the criterion in parallei with 
the instrument reproducibility error used by the instrument Selection 
Guide given in Appendix G of the ANSI ANS-56.8-1981 standard. 


9886 Using the source range monitor response to deter- 
mine fuel relocation during the TMI-2 [Three Mile Island Unit 2] 
accident. Baratta, A.J.; Wu, H.Y.; Hsia, M.Y.; Bandini, B.R.; Tol- 
man, E.L. Transactions of the American Nuclear Society (USA), 
55: 618-619 (1987). (CONF-8711195—: American Nuclear Society 
winter meeting, Los Angeles, CA (USA), 15-19 Nov 1987). 

A number of researchers have analyzed the Three Mile Island 
Unit 2 (TMI-2) source range monitor (SRM) response during the 
TMI-2 accident. In each of these analyses, an intact core was as- 
sumed. Video and sonar inspections that took place during the 
defueling effort have shown that the core was extensively dam- 
aged. In this paper the authors report on an analysis of the TMI-2 
SRM in which the times of fuel relocation were determined. 


9887 Underground nuclear power station using self- 
regulating heat-pipe controlled reactors. Hampel, V.E. To Dept. 
of Energy, Washington, DC. USA Patent 4,851,183. 25 Jul 1989. 
Filed date 17 May 1988. USA Patent Application 7 194,772. Int. Cl. 
G21C 13/10. 18p. Available from Patent and Trademark Office, 
Box 9, Washington, DC 20232. 

The author presents a nuclear reactor for generating electricity 
disposed underground at the bottom of a vertical hole that can be 
drilled using conventional drilling technology. The primary coolant 
of the reactor core is the working fluid in a plurality of thermody- 
namically coupled heat pipes emplaced in the hole between the 
heat source at the bottom of the hole and heat exchange means 
near the surface of the earth. Additionally, the primary coolant 
(consisting of the working fluid in the heat pipes in the reactor 
core) moderates neutrons and regulates their reactivity, thus keep- 
ing the power of the reactor substantially constant. At the end of its 
useful life, the reactor core may be abandoned in place. Isolation 
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from the atmosphere in case of accident or for abandonment is 
provided by the operation of explosive closures and mechanical 
valves emplaced along the hole. This invention combines technol- 
ogy developed and tested for small, highly efficient, space-based 
nuclear electric power plants with the technology of fast-acting clo- 
sure mechanisms developed and used for underground testing of 
nuclear weapons. This invention provides a nuclear power installa- 
tion which is safe from the worst conceivable reactor accident, 
namely, the explosion of a nuclear weapon near the ground sur- 
face of a nuclear power reactor. 


24 POWER TRANSMISSION AND DISTRI- 
BUTION 


9888 (NRC/EE-29078) Bulletin of the Division of Electri- 
cal Engineering, 1987-1988: Volume 3. Number 2. National 
Research Council of Canada, Ottawa, ON (Canada). Div. of Elec- 
trical Engineering. May 1988. 221p. (MICROLOG—89-03428). 
Available from PC National Research Council of Canada, Publica- 
tion Sales and Distribution Office, Montreal Road, Ottawa, Ont., 
CAN K1A OR6; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC N/C; MF $10 CAN. 

Research currently undertaken by the National Research Council 
of Canada's Division of Electrical Engineering is described in this 
report. Activities are carried out by the Industrial Liaison Office, 
which facilitates interactions with the private sector; the Laboratory 
for Biomedical Engineering, which conducts investigation in the ar- 
eas of habilitation/rehabilitation engineering, non-ionizing radiation 
effects, and biological information enhancement; the Laboratory for 
Electromagnetic and Power Engineering, which includes work on 
precision electrical measurements, impulse voltage measurements, 
electrical insulation, electromagnetic interference, and eletromag- 
netic compatibility; and the Laboratory for Intelligent Systems, 
whose fields of research cover computing technology, information 
technology, photonics and sensors, and robotics and automation. 
Lists of papers and publications are included. 


2401 Power Systems 
Refer also to citation(s) 9562, 9668, 9904, 9945, 11119 


9889 (EPRI-EL-6648) Extended transient-midterm stablil- 
ity program package: Version 2.0: User manuais: Final report. 
Rogers, G.J. (Ontario Hydro, Toronto, ON (Canada)); Wong, D.Y. 
Electric Power Research Inst., Palo Alto, CA (USA); Ontario Hydro, 
Toronto, ON (Canada). c Dec 1989. 163p. Sponsored by Electric 
Power Research Institute. Available from Research Reports Cen- 
ter, Box 50490, Palo Alto, CA 94303. 

The time domain simulation program, Extended Transient/ 
Midterm Stability Package (ETMSP) consists of the main simulation 
program ETMSP, and interactive time simulation Analysis Program 
(ITSAP). This volume contains the user's manuals for the ETMSP 
and ITSAP. The ETMSP manual describes the general structure of 
the dynamic data file for dynamic data supplied in OH, EPRI, IEEE 
or PECO format. OH dynamic models and their input-data formats 
are described in detail. Procedures for running the Interactive Anal- 
ysis Program are also described. 31 figs. 
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9890 (CRIE-T—87091) Investigation on applicability of 
spread spectrum technique to power distribution line carrier 
control. Ishikawa, Masaru; Ogino, Akio; Kawai, Yoichi. Central Re- 
search Inst. of Electric Power Industry, Komae, Tokyo (Japan). 
Energy and Environment Lab. Dec 1988. 37p. (In Japanese). Or- 
der Number DE90702462. Available from NTIS (US Sales Only), 
PC AO3/MF A01. 

High speed and high reliable power distribution line carrier con- 
trol is required to construct the automation system for the power 
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distribution line. From the investigation to make the carrier trans- 
mission system higher level, it was found desirable to apply the 
spread spectrum technique (SS system) which became available 
by the advance of recent LS! manufacturing and signaling 
technique. This report described domestic and foreign research sit- 
uations of the SS system and the applicability to the carrier 
transmission system. For the domestic application to the power dis- 
tribution line, home automation or LAN (local area network) in 
many sites using low voltage line is studied, or experimental re- 
search using high voltage line is carried out for the automatic 
power distribution. Carrier frequency band of SS system is desir- 
able to put this technique into practical use by selecting 10-450kHz 
when considering net loss, noise level and transmission level giving 
no influence to others. Gold signal code is suitable for the pseudo 
noise code used for the SS system. 24 refs., 31 figs., 7 tabs. 


9891 (CRIE-T—88015) Multi-menu power supply system. 
Preliminary study from technical aspects. Kurihara, Ikuo; 
Hashimoto, Eiji. Central Research Inst. of Electric Power Industry, 
Komae, Tokyo (Japan). Energy and Environment Lab. Dec 1988. 
46p. (in Japanese). Order Number DE90702461. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

Multi-menu power supply system which provides various quality 
power of different frequency, or voltage to specific area or cus- 
tomers, was proposed in place of usual simple commodity, aiming 
to improve more compatible power quality corresponding to diversi- 
fication of customer preference. The proposed services are 
demand side reliability control (KW suppression; low cost power 
supply) under conditions of high quality power supply for business 
building, high frequency(and high quality) AC power supply for in- 
dustrial region and possession of any power preserving equipment 
by residential customers. This report arranged the background pro- 
posed for multi-menu power supply system, concrete system 
structure, developing subjects to realize this system and develop- 
ing steps. 12 refs., 20 figs., 8 tabs. 


9892 (CRIE-T-88027) DC withstand voltage characteris- 
tics of insulator strings covered with snow. Takasu, Kazuhiko; 
Imano, Yoshio; Matsuda, Hisakazu. Central Research Inst. of 
Electric Power Industry, Komae, Tokyo (Japan). Energy and Envi- 
ronment Lab. Dec 1988. 37p. (in Japanese). Order Number 
DE90702471. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

For the purpose of establishing a guide to insulation design for 
snow covered insulator of de transmission line, tests on de with- 
stand voltage characteristics of insulator strings covered with snow 
are being carried out at the Yonezawa testing station. A thyristor 
controlled power supply unit and other testing units were con- 
structed to study de withstand voltage characteristics of snow 
covered insulator under the conditions of dc 400 kV, 3 A max. This 
report shows the influence of dc power capacity on withstand 
voltage, the relationship between specific gravity of snow and with- 
stand voltage. The voltage drop ratio of dc power supply is 2 - 4% 
at a leakage current of 500 - 800mA (maximum value) and the ef- 
fect of capacity of output condenser (1 and 4yF) on withstand 
voltage is not significant. These facts mentioned above imply that 
the new thyristor controlled de power supply has enough source 
capacity for flashover tests on snow covered insulator strings. Mini- 
mum value of de withstand voltage of snow covered insulator 
strings is about 70kV/m, when the specific gravity of snow is be- 
tween 0.36 to 0.46. This value is 20-35 % lower than design 
withstand voltages of contaminated insulator at inland areas. 9 
refs., 15 figs., 4 tabs. 


9893 (CRIE-T-88030) High-speed simulation of power 
system dynamics by generator and excitation system model 
modification. Taniguchi, Haruto; Tanada, Kazuya. Central Re- 
search Inst. of Electric Power Industry, Komae, Tokyo (Japan). 
Energy and Environment Lab. Jan 1989. 63p. (in Japanese). Order 
Number DE90702507. Available from NTIS (US Sales Only), PC 
AO4/MF A01. 

To simulate power system dynamics, the integration time step is 
limited to 0.01 second because it is essential to include the gener- 
ator damper effect and excitation system. On the damper effect, 
the generator model and integration method is modified to consider 
it equivalently. On the excitation system, the simplified model of 





second order which keeps its important characteristics is proposed 
and the method to derive the constants of the propose model from 
the detailed model is also proposed. By these two modifications, 
the integration time step can be expanded to 0.1 second and com- 
puter CPU time is reduced to 1/7. The accuracy is verified by 
comparison of generator swing, stability limit and so on in 2- 
machine and 32-multi-machine system with detailed simulation. 1 
refs., 47 figs., 10 tabs. 


9894 (CRIE-T—88039) Electrical substation yard fault loca- 
tion system. Study of optical multipont sensing system. 
Kurono, Masahiro; Kameda, Hideyuki; Tsuboi, Akira; Minagawa, 
Tamotsu; Kobayashi, Junji. Central Research Inst. of Electric 
Power Industry, Komae, Tokyo (Japan). Energy and Environment 
Lab. Mar 1989. 38p. (In Japanese). Order Number DE90734951. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

Efficient sensor devices and configurations of a multipoint sens- 
ing system were examined for fault location systems in substation 
yards. Optical current sensor device was suitable for fault location, 
and an optical fiber multipoint sensing system and a local area net- 
work system were suitable as the multipoint sensing system. As 
the result of comparison between both systems, the former was 
more excellent in a reliability, however, was restricted in the num- 
ber of branches because of its low SN ratio of measurement 
signals. To improve an optical system performance, the delaying 
return optical fiber for simultaneous sampling by the optical sensing 
system was proposed, and the possible number of coupling sen- 
sors was examined. The double rating optical current sensor 
device was also proposed to measure short circuit current or 
ground current, which had two optical paths with different path 
lengths in one sensor device. 12 refs., 18 figs., 8 tabs. 


9895 (CRIE-T-88072) Study of new communication sys- 


tem for power supplier and customers. Proposal of complex 
communication network utilizing existing transfer network. 
Suzuki, Tadashi. Central Research Inst. of Electric Power Industry, 
Komae, Tokyo (Japan). Energy and Environment Lab. May 1989. 


27p. (In Japanese). Order Number DE90734986. Available from 
NTIS (US Sales Only), PC AO3. 

Custom Automation Network, communication system for the pur- 
pose of automating the distribution facilities, and automating/ 
executing business/service for the customers, has an object of a 
large number of distribution facilities and customers, and is 
therefore strongly required to have a conformity between the eco- 
nomicality and existing system. As a Custom Automation Network 
having such characteristics, a multi-media communication network 
was proposed to be organically composed of distribution power line 
carter, pair cable and optical or coaxial cable. Through the estab- 
lishment of ordinal communication network stages, packet 
multiplication, active branching, functional transfer to intermediate 
Station and application of spectrum diffusion communication 
method for the distribution to customers, based on the switchgear 
surveillance control system by the passive branching of pair cable, 
being presently introduced, the Custom Automation Network was 
presented in example by a complex communication network maxi- 
mizing the utilization of existing line routes and facilities. 7 refs., 4 
figs., 5 tabs. 


9896 (CRIE-T-88073) Study on detection method for 
troubles at electric power equipments making use of electro- 
magnetic wave. Trouble detection at a viewpoint from 
frequency characteristics of electromagnetic wave with dis- 
charges. Tomita, Seietsu. Central Research Inst. of Electric Power 
Industry, Komae, Tokyo (Japan). Energy and Environment Lab. 
May 1989. 31p. (in Japanese). Order Number DE90734988. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01. 

The trouble detection on electromagnetic wave generating with 
troubles on electric equipments, so called electromagnetic wave 
sensing technique was studied. It was found that the detection of 
electromagnetic wave based on simulated troubles was compara- 
tively easy when simulated test with GIS representative for the 
compact and closed type electric equipments was carried out to 
measure the electromagnetic wave generated by dischrages, and 
the identification on the difference of kinds of discharging was diffi- 
cult. The frequency characteristics on the gap dischrges and aerial 
discharges were measured with the UHV test transmission line 
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which is the representative for the open type electric equipments 
and it was found to be able to identify corona discharges from the 
frequncy characteristics. The trouble detecting method by monitor- 
ing multi-frequencies was proposed and the effectiveness was 
verified through the continuous conducting test results. Further, it is 
thought effective to make the measuring apparatus rapid response 
and to carry out the parallel observation on the band pass filters. 
11 refs., 17 figs., 3 tabs. 


9897 (CRIE-T-88074) Study on lightning parameters in 
the light of long gap discharge phenomena. Aihara, Yoshinori. 
Central Research Inst. of Electric Power Industry, Komae, Tokyo 
(Japan). Energy and Environment Lab. May 1989. 43p. (in Japan- 
ese). Order Number DE90734987. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

To establish a theory on shelter from lightning, the elucidation of 
the lightning discharge mechanism and grasp the numerous pa- 
rameters on lightning phenomena are necessitated. In this report, 
the data of long gap tests were compared with lightning discharge, 
and the lightning discharge mechanism and the parameters on 
lightning phenomena were studied. It was shown through the long 
gap tests that the values for various parameters (such as the 
leader length and current, the charge, the charge density, the 
leader development velocity and the time of stepped leader, and 
SO on) are to be functions of the gap length. Then formulations of 
those relations were conducted. Through the comparison of the re- 
sults of long gap tests with the results of lightning abservations, a 
new calculation model, in which the step interval of stepped leader 
of lightning is corresponded to the time of single stepped leader at 
long gap, was proposed. The stepped leader development velocity, 
total discharge time and the mean velocity and so on are esti- 
mated based on the new model. 18 refs., 32 figs., 2 tabs. 


9898 (CRIE-T—88079) Microwave screening on digital 
radio communication links due to multicircuit power transmis- 
sion lines. Serizawa, Yoshizumi; Takeshita, Kazuma. Central 
Research Inst. of Electric Power Industry, Komae, Tokyo (Japan). 
Energy and Environment Lab. May 1989. 23p. (in Japanese). Or- 
der Number DE90734950. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

Method of estimating multicircuit power transmission line interfer- 
ence on digital radio links was developed, and applied to several 
kinds of digital radio systems. In this method, any conductors in 
the first Fresnel zone on a radio path could be accounted for in the 
calculation of the interference (equivalent C/N degradation). Gen- 
eral characteristics of the interference (distance dependency 
between power transmission line and radio site, power transmis- 
sion line length dependency in the first Fresnel zone, angle 
dependency between power transmission line and radio polariza- 
tion) were calculated. As a result, in some cases, the interference 
increased even if the power transmission line departed from the 
center of the radio propagation path, and the use of vertical polar- 
ization was effective to reduce the interference. The power 
transmission line (187kV, four circuits) interference on the radio link 
(17.1km, 2GHz, 4PSK, 1.5Mb/s) was estimated to be 0.1dB or less 
in equivalent C/N degradation. 8 refs., 13 figs., 1 tab. 


9899 (CRIE-T-88092) Characteristics of electromagnetic 
wave forms with lightning in winter season (2). Characteristics 
in frequency domain. Tomita, Seietsu. Central Research inst. of 
Electric Power Industry, Komae, Tokyo (Japan). Energy and Envi- 
ronment Lab. May 1989. 19p. (in Japanese). Order Number 
DE90734989. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

This report summarized results of frequency analysis on electro- 
magnetic wave forms generated with lightning activities in order to 
clarify the winter lightning characteristics from the viewpoint of elec- 
tromagnetic wave and improve the detecting rate of winter lightning 
from the obtained characteristics by using the lightning location sys- 
tem which uses the electromagnetic wave, containing the lightning 
position and tracking system. Frequency characteristics of triangu- 
lar shape appear only below 300kHz and the frequency distribution 
near peaks is sharp like a pencil. Peak frequency is 13kHz or less. 
Frequency characteristics of bi-polar oscillation reach 500kHz or 
more and the frequency distribution is dull like a hill. Further, peak 
frequncies distribute in wider range from 13kHz to 76kHz. From the 
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above mentioned, a lightning detection method equipped with the 
multiple band pass filters was proposed, indicating problems when 
the system will be put into the practical use. 7 refs., 9 figs., 1 tab. 


9900 (CRIE-W-87037) Evaluation of long-term insulation 
performance of a water-tree retardant XLPE cable. Ikeda, Ya- 
suyuki; Taniguchi, Kiyomine; Nagai, Toshiyuki. Central Research 
Inst. of Electric Power Industry, Tokyo (Japan). May 1988. 22p. (in 
Japanese). Order Number DE90734943. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

This paper reports the results of the experimental study on the 
evaluation of long-term insulation performance of a water tree re- 
tardant type of CV cable. A polyether mixed 6.6 kV CV cable was 
manufactured for trial. The test cable and the CV cable of the 
conventional type were subjected to submerged charging and ener- 
gizing test for maximum 6,000 hours (equivalent to 20 years in 
terms of 50 Hz). The numbers of generated water trees from inter- 
nal and external semiconductor layers are a few in both water tree 
retardant type and conventional type cables, and their lengths are 
short as well. As to the bow-tie trees, however, a major difference 
was recognized between both types and the generation and growth 
of water trees is suppressed in the water tree retardant type cable. 
With regard to a.c long-time breakdown voltage, there is no differ- 
ence between two types in the initial time band of aging test, while 
in the long-term band, the ratio of decrease is slow in the water 
tree retardant type as compared with the conventional type. From 
the results of this test, it was confirmed that the additives based on 
polyether suppress the generation and growth of water trees and 
have the possibility of contribution to long-term stabilization in the 
insulation performance of CV cables. 1 ref., 9 figs., 8 tabs. 


9901 (CRIE-W-87041) Improvement of impulse break- 
down strength of an XLPE cable by modifing semiconducting 
layer. Hozumi, Naohiro; Okamoto, Tatsuki: Ishida, Masayoshi. 
Central Research Inst. of Electric Power Industry, Tokyo (Japan). 
Sep 1988. 18p. (In Japanese). Order Number DE90734942. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01. 

The writers have carried out investigations on the technique 
which reduces the insulation thickness by improving breakdown 
strength of XLPE cables, using additives to improve interfaces of 
semiconducting layers, in order to restrain construction cost. Minia- 
ture model cables of 1mm insulation thick, 2mm diameter of inner 
semiconducting layer were manufactured. Different kind of additive 
was included in the semiconducting layer of each miniature cable 
to improve the interface with the insulating layer. The strength of di- 
electric breakdown was measured by testing of impulsive pressure 
with lightning. The results of impulse breakdown test showed the 
rise in breakdown strength, indicating the effective function to make 
interface defects harmless. Considered with the results of previous 
report, a specific kind of additive which has excellent function to 
improve both AC and impulse breakdown strength was selected. 
Additives used in this test are mainly nonionic surface active 
agents such as polyglyceric fatty acid ester. 7 refs., 9 figs., 1 tab. 


9902 (CRIE-W-88005) Electrolytic corrosion of disc type 
insulators with zinc sleeve. Taniguchi, Takeshi; Watanabe, Moto- 
hisa. Central Research inst. of Electric Power Industry, Tokyo 
(Japan). Dec 1988. 50p. (in Japanese). Order Number 
DE90734939. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

This report describes the results of the inspections on electrolytic 
corrosion of the de insulator attached with zinc sleeve, which has 
been developed for the protection of breakage by electrolytic corro- 
sion. A exposure test with de 250 kV for fourteen years was 
performed and the state of electolytic corrosion of dc insulators 
was investigated. The estimation method of life time of de insula- 
tors was discussed. It was recognized that the iron pins 
themselves in the centers of disc type insulators and the zinc 
sleeves in the cement attached to the pins showed no electrolytic 
corrosion, and the zinc sleeves have the excellent protection effect 
against electrolytic corrosion. The quantity of electolytic corrosion 
of the zinc sleeves is proportion to exposure time, and electrolytic 
corrosion is caused not only by leakage current, but also by natural 
effects such as local galvanic cell. From the results of the tests, 
the estimation method of life time of dc insulators was proposed. 


134 ERA Vol. 15, No. 5 


The life times of dc insulators under the same condition of this test 
were estimated. 11 refs., 21 figs., 23 tabs. 


9903 (CRIE-W-89049) Insulation recovery characteristics 
after arc interruption and its application for high speed recios- 
ing of UHV A.C transmission lines. Goda, Yutaka; Matsuda, 
Shoji; Inaba, Tsuginori. Central Research Inst. of Electric Power In- 
dustry, Tokyo (Japan). Nov 1988. 5ip. (in Japanese). Order 
Number DE90734941. Available from NTIS (US Sales Only), PC 
A04/MF A01. 

An application of high speed reclosing for UHV a.c transmission 
lines is expected to secure high reliability of transmission system. 
In order to choose dead times of high speed reclosing property, it 
is necessary to clarify forced extinction characteristics of secondary 
arc and insulation recovery characteristics after arc interruption. 
The authors carried out many tests about these. This reports 
shows summarization of the results of these test. The authors 
applied a statistical method to measure insulation recovery charac- 
teristics after arc interruption, and calculated some dead times 
under some assumption. From the resulis of the tests, the authors 
considered that the technique of high speed grounding switch is ef- 
fective for realizing high speed reclosing. They showed the results 
of calculation to choose dead times of high speed reclosing. 21 
refs., 35 figs., 10 tabs. 


9904 (DOE/BP-1258) Eugene-Springfield Area Planning 
Project: Draft Environmental Impact Statement: Summary. US- 
DOE Bonneville Power Administration, Portland, OR (USA). Oct 
1989. 24p. Sponsored by U.S. DOE Management & Administration. 
(DOE/EIS—0143-Summ.). Order Number DE90004340. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The Eugene-Springfield Area Planning Project identifies locations 
of future power facilities in the Eugene-Springfield, Oregon, area 
and proposes that those locations be incorporated into the plan- 
ning documents for the local governments affected. The activity is 
being undertaken by Bonneville Power Administration (BPA) in co- 
operation with the governments of the Cities of Eugene and 
Springfield, and Lane County. The project consists of two potential 
actions, one in north Eugene-Springfield, and one in south Eugene. 
9 figs., 2 tabs. 


9905 (DOE/BP/35622-1) Distribution system efficiency 
improvement: Program and user manual: Version 1.0. CH2M 
Hill, Corvallis, OR (USA). Aug 1989. 61p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC79- 
87BP35622. Order Number DE90004646. Available from NTIS, PC 
A04/MF A01; OSTI; Order software packages from National Energy 
Software Center, Argonne National Laboratory, 9800 South Cass 
Avenue, Argonne, IL 60439. Order documentation without complete 
package from NTIS.; GPO Dep. 

Report includes 1 diskette designed to run on IBM PC or com- 
patible equipment. 

The Distribution System Efficiency Improvement Guidebook was 
written specifically to address Item 2, energy loss reduction stud- 
ies. The Guidebook approach has now been incorporated into a 
program for use on a microcomputer and can be used to deter- 
mine if a capital investment made in a distribution system to 
reduce losses, specifically installing larger conductors or more effi- 
cient transformers, can be easily justified as cost effective or if a 
more detailed evaluation is required. 


9906 (ORNL/CON-293) Expansion of electric utility DSM 
[demand side management] services to small businesses. Get- 
tings, M.B.; MacDonald, J.M. Oak Ridge National Lab., TN (USA). 
Sep 1989. 45p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. DOE Contract AC05-840R21400. Order Number 
DE90004411. Available from NTIS, PC A04/MF A01 - OSTI; GPO 
Dep. 

This study was sponsored by the Residential and Commercial 
Conservation Program under the Office of State and Local Assis- 
tance Programs of the Department of Energy. It was initiated to 
assist in developing and demonstrating effective methods for 
utilities to offer conservation services to their small business cus- 
tomers. Small businesses were targeted because they have fewer 
resources available for implementing energy measures relative to 





resources for larger buildings, yet they represent significant na- 
tional potential for savings. National data indicate a trend toward 
fewer energy conservation features installed in smaller buildings 
[EIA, 1988]. This report summarizes findings from a review of en- 
ergy conservation services offered to small commercial customer 
by utilities and Energy Service Companies (ESCOs) and 
documents potential benefits to both the utility and customer of ex- 
panded services. Measurement of actual savings for energy saving 
fluorescent lamps was found to correspond reasonably well with 
calculated savings based on manufacturer's literature. The concept 
of “direct installation” of energy conservation measures in small 
commercial buildings is described as a potentially important ap- 
proach for utilities to consider for demand side management (DSM) 
programs in the 1990's. 15 refs., 5 figs., 8 tabs. 


9907 (PB-90-110552/XAB) Optimal dispatch for unbal- 
anced load in distribution system. Report for August 1986-July 
1987. Lin, C.E. National Cheng Kung Univ., Tainan (Taiwan). 1987. 
78p. Available from NTIS, PC E05/MF E05. 

This report includes two different control schemes with two 
derivation methods to calculate and determine the compensator for 
reactive power control. A continuous control scheme and a 
discrete-tap control scheme of VAR (volt-ampere reactive) compen- 
sator are included and discussed. In the continuous control 
scheme, the VAR compensator is controlled smoothly to satisfy the 
requirement of small changes of reactive power. Difficulties may re- 
sult from the installation and control technique. In the discrete-tap 
control scheme, the VAR compensator is controlled step-wise by 
certain fixed taps. Mathematical formulations to support these 
schemes are deduced. The proposed control schemes may be ap- 
plied to a delta-connected compensator or a wye-connected 
compensator in a three-phase three-wire system and/or a three- 
phase four-wire system. 
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9908 (CRIE-T-10) Lightning observations on Japan Sea 
coast in winter. Central Research Inst. of Electric Power Industry, 
Komae, Tokyo (Japan). Energy and Environment Lab. Jan 1989. 
131p. (in Japanese). Order Number DE90702485. Available from 
NTIS (US Sales Only), PC AO7/MF A01. 

Accident of transmission lines caused by lightning in winter have 
some singularity which cannot be explained by the anti-lightning 
technology of summer lightning much studied so far. This is the re- 
port of a long-term investigation carried out to study this singularity 
since 1978 along the Japan Sea coast. During the investigation, 
electro-technology was positively introduced and many observation 
equipment such as a lightning stroke wave measurement equip- 
ment and a lightning stroke photographing equipment were 
developed for collecting data. Comparing summer and winter light- 
ning, there is hardly any difference between the two in the physical 
quantity of lightning discharge’s elementary processes such as 
leaders and turnstrokes. Special features of lightning in winter are 
that there are many lightning strokes of straight polarity and that 
there are many upward lightning. It was found that these features 
are caused by the fact that the bottom of the lightning cloud is low, 
and that various discharge forms are caused, accordingly, by the 
correlated positions of the lightning clouds and high buildings. Re- 
searches in these field have just been started and are to be 
continued and pushed forward by perfecting observations. 100 
refs., 109 figs., 26 tabs. 


9909 (CRIE-W-88004) Conceptual design of high T, su- 
perconducting power cable and its economic evaluation. 
Suzuki, Hiroshi; Ichinose, Ataru; Fukagawa, Hirotada; Akita, Sirabe. 
Central Research Inst. of Electric Power Industry, Tokyo (Japan). 
Aug 1988. 45p. (In Japanese). Order Number DE90734940. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01. 

The authors performed a conceptual design and the cost evalua- 
tion of liquid nitrogen cooled superconducting power cables. They 
showed the results and clarified the concrete application of high Tc 
superconducting cables to electric power systems. They designed 
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two types of cables, which have semi-flexible structure of three ca- 
ble cores within one pipe. The optimum transmission voltage is 
66kV for 2.5GVA/cct or 154kV for 5.0GVA/cct. This means an 
excellent economical merit of neglecting underground power sub- 
stations in the metropolitan cities. Instead of 6ccts of 275kV 
conventional OF cables installed in a culvert, only one circuit of 
66KV liquid nitrogen cooled superconducting cable can transmit the 
same capacity. They clarified that if all conventional cables in one 
culvert can be replaced by new cables, the transmission capacity 
can be increased 5-6 times or maximum 7.5 times. 11 refs., 10 
figs., 12 tabs. 


9910 (ENEL-—420.282-8) Characterization of extruded insu- 
lation cables with respect to effects of water. Farneti, F.; Metra, 
P.; Ortiz, M.R. Ente Nazionale per I’Energia Elettrica, Milan (Italy). 
Jun 1987. 7p. (CONF-8709430-1: JICABLE ‘87, Versailles 
(France), 21-25 Sep 1987). Order Number DE89761888. Available 
from NTIS (US Sales Only), PC A02. 

Paper presented at JICABLE 87 (Versailles, 21-25 Sep 1987). 

In view of the interest in a simplified wet design construction for 
medium voltage extruded cables for underground and underwater 
applications, the report discusses cable reliability with specific ref- 
erence to insulation resistance to water. A description is given of 
accelerated laboratory tests for purposes of initial selection and for 
full assessment of the resistance to water of various EPR and 
XLPE insulations. Field tests on miniature installations of medium 
voltage cables that were carried out in order to estimate the ageing 
rate for in service-like conditions are presented and discussed. 
Service experience on underwater unprotected EPR cables is 
reviewed and compared with test data. The results of this compari- 
son confirm the reliability of normal and special grade insulations in 
the presence of water. Lastly, proposal are made for a qualification 
procedure to assess the water resistance of wet design cables. The 
possibility of carrying out checks on production is also considered. 


9911 (OH/RD-89-16-K) Buchanan TS [transmission ste- 
tion] soil investigation for 115 kV OH/and U/G transmission 
line. Radhakrishna, H.S. Ontario Hydro Research Div., Toronto, 
ON (Canada). 27 Jan 1989. 10p. (MICROLOG-89-04310). Avail- 
able from PC Ontario Hydro Research Division, Records Clerk, 
Bldg. KR 107, 800 Kipling Ave., Etobicoke, ON, CAN M8Z 5S4; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada KiA 0G1. Prices: PC $10.00 
CAN; MF $10 CAN. 

A soil investigation was carried out for a short stretch of over- 
head and underground transmission line in and around the area of 
a transformer station in Ontario. A soil investigation was carried out 
for the proposed anchor tower outside the station fence and a 
short stretch of underground cable route within the station area. 
This report contains the results of field and laboratory test data of 
soil thermal resistivity vs soil moisture, with recommendations for 
the design of foundations for the anchor tower and thermal backfill 
for the underground cables. 3 figs., 2 tabs. 
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9912 (CONF-900202-2) Electric and magnetic field reduc 
tion by alternative transmission line options. Stewart, J.R. 
(Power Technologies, Inc., Schenectady, NY (USA) ); Dale, S.J.; 
Klein, K.W. Oak Ridge National Lab., TN (USA). [1990]. 6p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC05-840R21400. From IEEE Power Engineering Society 
winter meeting; Atlanta, GA (USA); 4-9 Feb 1990. Order Number 
DE90003062. Available from NTIS, PC AO2/MF A01 - OSTI. 
Ground level electric, and more recently magnetic, fields from 
overhead power transmission lines are increasingly important con- 
siderations in right of way specification, with states setting or 
planning to set edge of right of way limits. Research has been con- 
ducted in high phase order power transmission where six or twelve 
phases are used to transmit power in less physical space and with 
reduced electrical environmental effects than conventional designs. 
The first magnetic field testing, as reported in this paper, has veri- 
fied predictive methods for determination of magnetic fields from 
high phase order lines. Based on these analytical methods, electric 
and magnetic field profiles have been determined for lines of 
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24 POWER TRANSMISSION AND DISTRIBUTION 
2405 Environmental Aspects 


different phase order of comparable power capacity. Potential ad- 
vantages of high phase order as a means of field mitigation are 
discussed. 20 refs., 9 figs., 5 tabs. 


2407 Economic, industrial, and Business Aspects 
Refer also to citation(s) 10035, 10057, 10061, 10062, 10111, 10169 


9913 (CANWEC-CE-02834-3.3, pp. 15) Introduction of 
time-dependent electricity rates and modeling of their impact 
on the demand: The case of the residential sector in Switzer- 
land: Report 3.3.6. . Spierer, C. Canadian National Committee, 
World Energy Conference, Ottawa, ON (Canada). 1989. (CONF- 
890901-: 14. world energy conference, Montreal (Canada), 17-22 
Sep 1989; CE-02834). In Energy for tomorrow. Division 3: Energy 
and the economy: Session 3.3: Determinants of energy prices in 
the short, medium and long term. Available from Canadian Na- 
tional Committee World Energy Conference, Suite 305, 130 Albert 
Street, Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

The paper examines the effect on consumption of time- 
dependent and seasonal electricity rates, using Switzerland and 
the USA as cases. With time-dependent rates, the electricity prices 
are differentiated according to when the power is used. Such rates 
are already in effect in Switzerland even for the minority of residen- 
tial consumers who benefit from a reduced rate at night. A finer 
tarification is currently being sought. For the households, the first 
innovation would be a seasonal differentiation aimed at reflecting 
higher marginal costs in winter than in summer (time-of-use rates). 
A second approach would employ spot prices determined accord- 
ing to the generation, transportation and distribution costs. They 
would be communicated to the consumers in real time in order to 
allow them to adjust their consumption. Time-of-use rates experi- 
ments have been carried out principally in the U.S.A. Their results 
generally show a statistically significant impact on the demand for 
electricity. The transferability of the results of experiments from 
given regions to more or less similar ones seems to be supported 
by the analysis of U.S. researchers. However, the U.S. socio- 
economic environment differs greatly from that of Switzerland, 
other industrialized countries and, above all, developing countries. 
Thus, the results cannot be used as a basis for an evaluation for 
these countries. The cost of a time-of-use experiment is very high 
and it is suggested that limited experiments which would still signif- 
icantly increase the information basis of the decision-makers be 
employed. 15 refs. 


9914 (CANWEC-CE-02835, pp. 16) Risk analysis in a gas 
and water power system: Report 3.4.2. . Sorensen, J. (State 
Power Board (Norway)). Canadian National Committee, World En- 
ergy Conference, Ottawa, ON (Canada). 1989. (CONF-890901-: 
14. world energy conference, Montreal (Canada), 17-22 Sep 1989; 
CE-02835). In Energy for tomorrow. Division 3: Energy and the 
economy: Session 3.5: The economics of energy decision making: 
Part 2. Available from Canadian National Committee World Energy 
Conference, Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 
5G4. Prices: $125.00 CAN. 

This paper describes a microcomputer model that is designed to 
analyze by simulation the principal aspects of a total power project 
risk, as a basis for management decisions. The primary outcome 
of the simulations is cumulative probability distributions for internal 
rate of return, net present value, financial costs, and power produc- 
tion, from which the most likely values and uncertainties are 
derived. The paper describes how power production, power and 
gas prices, operating costs, interest rates, and financial expenses 
can be assessed in a risk analysis model. The program can handle 
primary data or data from comprehensive calculations relating to 
power production and capital costs. In most cases, power produc- 
tion input data is derived from long-term plans for power production 
based on the water value method. This method has been the sub- 
ject of continuous development for many years by the Norwegian 
Research Institute of Electricity Supply, in cooperation with the 
State Power Board. The power production is computed by a com- 
puter model based on a strategy of cost minimization of the 
Norwegian hydropower system in coordination with Norwegian gas 
and thermal power in neighboring countries. The versatile applica- 
tion of all project data is based on extensive use of statistical 
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distribution functions calculated by means of Monte Carlo Simula- 
tion. The essential part of the simulation model is dealt with in 
detail. 3 figs., 1 tab. 


9915 (EPRI-CU-6623) Requirements for an advanced util- 
ity load monitoring system: Final report. Kitching, H.M. (New 
England Power Service Co., Westborough, MA (USA)); Abbott, 
R.E.; Hadden, S.C. Electric Power Research Inst., Palo Alto, CA 
(USA); New England Power Service Co., Westborough, MA (USA); 
Plexus Research, Inc., Acton, MA (USA). c Dec 1989. 75p. Spon- 
sored by Electric Power Research Institute. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

This project interviewed US utilities to determine their functional 
requirements for next generation residential end-use load survey 
systems. Managers of marketing, load research, metering, and 
planning functions at utilities serving about one-third of US electric 
customers participated in discussions on recent end-use survey 
projects, objectives, lessons learned, and future requirements. 14 
figs. 


25 ENERGY STORAGE 


2502 Compressed and Liquefied Gas 


9916 (CRIE-U-87092) Borehole test on the prevention of 
the leakage of the gas stored in the previously unsaturated 
rock. Nakagawa, Kameichiro; Komada, Hiroya; Motojima, Isao; 
Ikeda, Hidefumi; Osumi, Takashi; Mahara, Yasunori; Igarashi, 
Toshifumi. Central Research Inst. of Electric Power Industry, Abiko, 
Chiba (Japan). Nov 1988. 35p. (In Japanese). Order Number 
DE89910221. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

In the construction of water sealed underground storage tank for 
compressed air storage in the rock mass with joints which are of- 
ten found in Japan, temporary lowering of the groundwater level to 
cavity during the excavation is considered. The evaluation of the 
air tightness of previously unsaturated rock is necessary in the de- 
sign. In order to conduct in-situ examination of the air tightness of 
the rock, an in-situ borehole testing device was newly developed in 
this study. The testing device was applied in the borehole air tight- 
ness test of the rock which was recovered the groundwater level 
from the lowered state, then the air tightness of previously unsatu- 
rated rock was studied. As the result of the field test, the followings 
were concluded: If the storage pressure is lower than surrounding 
pore water pressure, the air or gas is able to stored in excavated 
caverns in previously unsaturated rock with the same conditions in 
the rock which is kept submerged. 6 refs., 12 figs., 7 tabs. 


9917 (CRIE-U-88045) Feasibility survey of CAES cavity in 
deep soft rock ground. Kokusho, Takeharu; Fujiwara, Yoshikazu; 
Nishi, Koichi; Hayashi, Msao. Central Research Inst. of Electric 
Power Industry, Abiko, Chiba (Japan). Oct 1988. 127p. (in Japan- 
ese). Order Number DE90702499. Available from NTIS (US Sales 
Only), PC AO7/MF A01. 

Among the energy facilities in the urban suburbs, the com- 
pressed air energy storage (CAES) system, which is a combination 
of compressed air storage cavern, utilizing deep underground, and 
gas turbine generator, is taken notice of as a new electric power 
storage method in the power demanding area. The important key 
to that system in viability is the possibility of economically con- 
structing a cavern for the deep underground air storage, on 
hundreds of meters level below the ground surface. This feasibility 
study aimed at the construction, by a new construction method, of 
the underground air storage cavern, in soft underground widely dis- 
tributed in the urban suburbs, for which purpose the construction 
concept and technological viability were studied. As a result, the 
research was confirmed to be indispensable on, among others, the 
grasping of deep soft underground, in geological properties, physi- 
cal properties, ground pressure, water pressure, etc., very short in 
data, cavern design, determination of optimized cavern in shape 
and dimension for the stability, detailed evaluation of cavern suit- 
ability, and development and applicability confirmation of cavern 
excavation and back filling technology. 34 refs., 56 figs., 28 tabs. 





9918 (EPRI-GS—6571) Recuperators for compressed-air 
energy storage plants: Final report. Nakhamkin, M. (Gibbs and 
Hill, Inc., New York, NY (USA)). Electric Power Research Inst., 
Palo Alto, CA (USA); Gibbs and Hill, Inc., New York, NY (USA). c 
Dec 1989. 101p. Sponsored by Electric Power Research Institute. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

An R&D study was conducted to provide an engineering solution 
to the potential problem of corrosion in the cold-end sections of re- 
cuperators operating in compressed-air energy storage (CAES) 
plants. Two options were developed: (1) a conventional, counter- 
flow recuperator with an easily replaceable cold-end section and 
(2) a recuperator design which eliminates operation at tube temper- 
atures below the exhaust-gas dew point (advanced design). The 
advanced design consists of an optimized combination of counter- 
flow and parallel-flow sections. The following data resulting from 
these studies are included: a history of recuperator operating 
experience, a summary of lab-testing of various materials for corro- 
sion resistance, detailed design and descriptions of the recuperator 
designs, additional detail descriptions of alternative air-preheating 
and turboexpander-exhaust systems, and a comparative economic 
analysis of the various designs developed. The study concluded 
that for use with No. 2 fuel oil or lower-grade fuels, the advanced 
recuperator design with carbon-steel tubes and fins would be more 
cost-effective and trouble-free than one with an easily replaceable 
tube section. For CAES plants firing very low-sulfur fuel oil or 
natural gas, the lower capital-cost, counter-flow design can be con- 
sidered. It was also concluded that a compressed-air bypass of the 
recuperator be included in the plant design in the event of recuper- 
ator outage, and that the recuperator be designed for operation 
without cavern air going through it. The advanced recuperator con- 
cept is currently being implemented at the 110-MW CAES pliant for 
the Alabama Electric Cooperative, Inc. 6 refs., 24 figs., 20 tabs. 


9919 (NDA-88-056) An assessment of the hydrocarbon 
and compressed air storage potential of Nova Scotia salt de- 
posits. Nolan, Davis and Associates (N.S.) Ltd., Halifax, NS 
(Canada). [1988]. VP (MICROLOG—89-04002). Available from PC 
Nova Scotia Dept. of Mines and Energy, 1701 Hollis St., PO Box 
1087, Halifax, NS, CAN B3J 2X1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC $20.00 CAN; MF $10 CAN. 

The purpose of the current study is to re-assess the potential for 
utilizing Nova Scotia’s abundant salt deposits for hydrocarbons 
(crude oil, liquefied petroleum gases and natural gas) storage and/ 
or for compressed air energy storage related to peak shaving, pos- 
sibly in association with the development of tidal power in the Bay 
of Fundy. The project was undertaken in three phases: initial as- 
sessment, data collection and compilation, and assessment of 
storage feasibility. Historical and international aspects are 
reviewed. The geology of salt in Nova Scotia, the design of under- 
ground storages in salt, solution mining, and substance - specific 
design considerations are reviewed. The following areas have been 
considered: Hants-Colchester, Cumberland, Canso-Bras d’Or, and 
Sydney. Environmental effects are reviewed, especially the effects 
of the storage or disposal of brine. The economics of hydrocarbons 
storage and compressed air energy storage are discussed with 
emphasis on the marime transport of compressed natural gas. The 
7 more favourable sites are reviewed: Port Richmond, 
Shubenacadie-Stewiacke, Macintyre Lake, Kingsville Nappan de- 
posit, Beaver Brook and Boularderie. Based on the overall results 
of this study, Nova Scotia has a strong economic and technical 
justification for major salt cavern storage applications; the most im- 
mediate benefits will come from crude oil and/or natural gas 
storage. The level of detail in the geological data available for the 
various deposits is very uneven; recommendations for further geo- 
logical investigations are listed. 81 Refs.,53 fias., 7 tabs. 


9920 (NEDOJ-P-8825) Investigation and study on com- 
pressed air storage power generation system (Part 2). New 
Energy Development Organization, Tokyo (Japan); Electric Power 
Development Co. Ltd., Tokyo (Japan). Mar 1989. 159p. (in Japan- 
ese). Order Number DE90702648. Available from NTIS (US Sales 
Only), PC AO8/MF A01. 


25 ENERGY STORAGE 
2506 Thermal 


Compressed air storage power generation system (CAES) was 
studied. As a system for response to peak loads, both output and 
efficiency were better than those of the previous year due to the 
study on the temperature of the turbine’s inlet. As a system for re- 
sponse to peak and middie loads, steam power generation, which 
makes use of exhaust heat from the aftercooler and the low pres- 
sure turbine’s outlet, was integrated into the system, and its heat 
efficiency was better than that of the usual thermal power genera- 
tion. However, it is inferior to the latest LNG combined cycle power 
generation and it does not appeal much as a middie load power 
source. Deformation strength characteristics of the underground 
cavity rocks were clarified, and a multi-structure lining method was 
suggested. Its location area is restricted by the layer distribution. 
Construction cost per kW is 220,000 yen, and the power genera- 
tion prime cost is a little higher than that of pumped storage power 
generation. As a pumped storage power station has difficulty in 
finding suitable location and is higher in costs, CAES can be put 
into existence as a system for response to peak loads in view of 
economy in the future. Greatest subjects are cavity construction, 
minute study of the location, and inspection of the construction 
technology. 12 refs., 64 figs, 21 tabs. 


2506 Thermal 


9921 (AD-A-212655/5/XAB) Heat pipe and thermal energy 
storage and corrosion studies (1988). Final report, October 
1987-September 1988. Krishnamurthy, M.; Dalton, P.; Jacobson, 
D. Texas A and M Univ., College Station, TX (USA). Research 
Foundation. Jun 1989. 138p. Available from NTIS, PC A07/MF A01. 
Corrosion-degradation analysis was performed on a set of three 
Inconel 617 Thermal Energy Storage capsules filled with different 
eutectic fluoride mixtures of LIF, MgF2, NaF and KF which were 
thermally cycled near 1000 K for 10,000 hours. These capsules 
were cut out and various sections were metallographically studied 
by Optical and Scanning Electron microscopy and by elemental X- 
ray mapping. Chemical analyses on the metallic container were 
performed using the Electron Probe Micro-analyser and that of the 
salts by Atomic Absorption Spectroscopy. It was determined that 
the container material did not suffer significant microstructural dam- 
age except for tiny pits near the edge in contact with the salts and 
some voids near the surface exposed to vacuum which could not 
be positively identified as due to corrosion. The region extending to 
about 50 microns form the inner edge is contact with salt and about 
30 microns from the outer edge exposed to vacuum were found to 
be depleted mainly of aluminum and to a lesser extent chromium. 


9922 (BS-86) Cold energy storage. Hariri, A.S.; Ward, |.C. 
Sheffield Univ. (UK). Dept. of Building Science. Feb 1989. 34p. 
Available from British Library, Document Supply Centre, Boston 
Spa, Wetherby, West Yorks. Available from British Library, Docu- 
ment Supply Centre, Boston Spa, Wetherby, West Yorks. 

Cold energy produced, but not used, by refrigeration machines 
outside normal operating hours can be stored in water. This energy 
can then be used at a later time to supplement or to take over 
from the refrigeration machine. This article addresses the relatively 
new cold energy storage air conditioning systems. It discusses the 
advantages of this concept such as smaller refrigeration machines 
and more efficient operation. The two type of cold energy storage 
(water and ice) are discussed and advantages/disadvantages of 
each are mentioned. Several solutions to the problem of cool and 
warm water mixing in cold water storage systems are also men- 
tioned. The two types of cold water storage systems, “open” and 
"closed", are also reported. Several operating phases for an ice 
storage system are described. Short and long term ice storage 
schemes are presented. A few present day and operating exam- 
ples are given including office buildings, banks and hospitals. 
Available control strategies are reported including the recom- 
mended constant proportion control. Different options for the 
design of storage tanks are reported. The report includes a section 
on the recommended applications of cold energy storage, and is 
concluded by a section on the approximate costs of cold energy 
systems and pay-back periods. (author) 
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2509 Batteries 
Refer also to citation(s) 9565 


9923 (AD-A-211856/0/XAB) Advanced  calcium-thionyl 
chloride high-power battery. Periodic report (ist), 15 May-15 
July 1989. Peled, E. Ramat-Tel-Aviv Univ. Authority for Research 
and Industrial Development Ltd. (Israel). 15 Jul 1989. 16p. Avail- 
able from NTIS, PC A03/MF A01. 

Recently, the author made a breakthrough in the development of 
two advanced Ca-TC systems which have much better electric- 
storage properties than the state-of-the-art Ca-SOC cell. This was 
done by replacing the CaX2 (X=A1C14) electrolyte by SrX2 (type 
A), or BaX2 (type B). The project's goals are to gain a better un- 
derstanding of the electrochemistry of the advanced systems and 
to establish their safety and performance. In this phase the cell 
performance was improved significantly. An improved C-size A7 
type cell delivers 4.4 Ah at 0.9 A rate and room temperature, which 
is 50% more than similar-size commercial lithium cells have. The 
SAFT LSH14 lithium-thiony!l chloride and the Duracell LO28SH 
lithium-SO2 cells have at this rate only 2.9 and 2.7 Ah, respec- 
tively. During one year of storage at room temperature, the heat 
generation rate of 150 cm? C-size A7 type cells decreased to a 
level of 60-70 microwatts. A cell lost 0.3 Ah after this storage pe- 
riod. The effect of several parameters on the corrosion rate of 
calcium in TC solutions was studied. Preliminary results indicate: 
SO, decreases corrosion, there is no stress corrosion due to twist- 
ing of Ca foils, the native oxide layer helps in preventing corrosion, 
and Ca foils as received contain only about 90% metallic calcium. 
The role the native calcium oxide layer plays depends on the type 
of electrolyte used. 


9924 (AD-A-212111/9/XAB) Assessment of thin-film bat- 
teries based on polymer electrolytes: 1. Energy density. 
Technical report. Munshi, M.Z.; Owens, B.B. Minnesota Univ., 
Minneapolis, MN (USA). Dept. of Chemical Engineering. 15 Jun 
1989. 23p. (TR-15-ONR). Available from NTIS, PC A03/MF A01. 

The theoretical energy-density performance limits for packaged 
rechargeable lithium polymer electrolyte batteries of both prismatic 
unipolar and bipolar electrode configurations are discussed. The 
electrolyte is based on complexes formed between polyethylene 
oxide and a lithium salt, and the composite cathode is VgO,3. The 
modeling study suggests that specific energies up to 450 Wh/kg 
are possibile for packaged batteries based on both unipolar and 
bipolar cell designs. This requires the use of low-density metallic or 
metallized plastic current collectors. 


9925 (AD-A-212141/6/XAB) Assessment of thin-film bat- 
terles based on polymer electroiytes: 3. Specific energy 
versus specific power. Technical report, July 1988-June 1989. 
Munshi, M.A.; Owens, B.B. Minnesota Univ., Minneapolis, MN 
(USA). Dept. of Chemical Engineering and Materials Science. 15 
Jun 1989. 16p. Available from NTIS, PC AO3/MF A014. 

The feasibility of solid-state-polymer electrolyte batteries for ap- 
plications such as the electric vehicle depends on the variation in 
the performance levels of the specific energy and specific power. 
In this paper efforts have been centered mainly on rechargeable 
lithium batteries with electrolyte complexes formed between 
polyethylene oxide and lithium salts having an ionic conductivity of 
.0001 Ohms/cm and V,0O,3 insertion cathodes. Prismatic unit cells 
of variable cathode thicknesses have been modeled and caiculated 
results indicate that high specific energies (approx. 700 W/kg) are 
possible for this battery system utilizing metallic current collectors. 
Considerably higher values result for low-density metallized plastic 
current collectors. 


9926 (AD-A-212177/0/XAB) Flat polymer electrolytes 
promise thin-film power. Technical report, July 1988-June 
1989. Zafar, M.; Munshi, A.; Owens, B.B. Minnesota Univ., Min- 
neapolis, MN (USA). 15 Jun 1989. 12p. (TR-—12-ONR). Available 
from NTIS, PC A03/MF A01. 

In laboratories all around the world, scientist and engineers are 
working on a new solid-state battery that could be fabricated much 
thinner than 100 micrometers. The battery uses a solid polymer 
electrolyte as the ionically conducting medium, instead of a liquid 
electrolyte. Flat cells have been available for several years and 
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have been incorporated into devices such as the Polaroid instant- 
film pack. However, these have been modifications of conventional 
liquid-electrolyte cell designs. Recent innovations in solid-state bat- 
teries that use lithium anodes, solid cathodes, and a solid polymer 
electrolyte that both separates and provides the ionic pathway be- 
tween the anode and cathode. 


9927 (AD-A-212187/9/XAB) Use of lithium batteries in 
biomedical devices. Technical Report No. 14, July 1988-June 
1989. Owens, B.B.; Prasad, P.S. Minnesota Univ., Minneapolis, 
MN (USA). Corrosion Research Center. 15 Jun 1989. 11p. Avail- 
able from NTIS, PC A03/MF A01. 

The market for lithium batteries has been growing steadily during 
the past fifteen years as these new types of power sources have 
been developed into reliable sources of power. Primary lithium bat- 
teries have been used in military, commercial, and biomedical 
applications for over ten years and they have proven to be an in- 
creasingly important class within the battery industry. Rechargeable 
lithium batteries are the subject of considerable development activ- 
ity, with some small cells having been already commercialized. 
However, the implementation of rechargeable lithium batteries on a 
widespread basis still awaits the further development and qualifica- 
tion of new designs. 


9928 (AD-A-212219/0/XAB) Rechargeable en 
electrolyte batteries. Technical report, July 1988-June 1 
Scrosati, B.; Selvaggi, A.; Owens, B. Minnesota Univ., meiosis. 
MN (USA). Dept. of Chemical Engineering and Materials Science. 
15 Jun 1989. 4p. (TR-10-ONR). Available from NTIS, PC A02/MF 
A01. 

During the past ten years research on lithium batteries increas- 
ingly directed towards a rechargeable battery system as many 
primary lithium batteries are now commercially available. Most of 
the research on the secondary lithium batteries has been on sys- 
tems with solid insertion cathodes and nonaqueous, liquid organic 
electrolytes with a wide variety of solvents and compounds having 
been evaluated. Recent studies on polymer-electrolyte systems 
have resulted in solid-state rechargeable lithium cells, operable at 
25 C. Capacity decline with cycling and the high internal resistance 
at low temperatures limit the application of these systems. Continu- 
ous work in this area will improve the performance characteristics 
of these cell systems. 


9929 (AD-A-212523/5/XAB) Heat pipes for sodium-sultur 
batteries. Final report, 29 August 1988-1 May 1989. Hartenstine, 
J.R. Thermacore, Inc., Lancaster, PA (USA). Aug 1989. 70p. Avail- 
able from NTIS, PC A04/MF A01. 

Original contains color plates: All DTIC/NTIS reproduction will be 
in black and white. 

The objective of this program was to develop a_ variable- 
conductance heat pipe (VCHP) for the thermal management of 
sodium-sulfur batteries. The VCHP maintains the sodium-sulfur 
battery within a specified temperature rise limit (20 C) while the 
battery discharges a thermal load from 0 to 500 watts. A prelimi- 
nary full-scale thermal-management design was developed for the 
sodium-sulfur battery, incorporating the VCHPs and supporting in- 
tegration hardware. The feasibility of the VCHPs for this application 
was proved by test. The VCHP developed in Phase | utilized tita- 
nium as the heat-pipe envelope material, and cesium as the 
heat-pipe working fluid. The wick structure was axial grooves. Anal- 
ysis and tests indicate that the VCHP can provide the passive 
thermal control necessary for the sodium-sulfur battery. Test data 
show that with the heat input from Q = 0 watts to Q = 500 watts, 
the VCHP evaporator temperature increased from 350 to 385 C. 
The temperature control range was higher than predicted due to 
working fluid vapor diffusion into the noncondensible gas and ther- 
mal axial conduction into the VCHP reservoir. Analysis has shown 
that by utilizing VCHPs for passive temperature control, the 
sodium-sulfur battery cells will have a lower axial delta-T during 
discharge than a current-louver design. The VCHP thermal man- 
agement package has the potential to be used in geosynchronous 
earth orbits (GEO) and low earth orbits (LEO). 


9930 (CRIE-T-88010) Application of AC impedance 
method for diagnosis of lithium secondary battery degrada- 
tion. Preliminarily study with AA size LI/MoS, cells. Ishihara, 





Karoru; Kumai, Kazuma. Central Research Inst. of Electric Power 
Industry, Komae, Tokyo (Japan). Energy and Environment Lab. 
Dec 1989. 37p. (In Japanese). Order Number DE90702474. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01. 

This report described the possible application of ac impedance 
anaiysis for diagnosis of cell capacity degradation of AA size Li/ 
MoO2 secondary cells. Electronic internal resistivity (Rs), interfacial 
resistivity between lithium negative electrode and electrolyte (Rn) 
and Constant parameter of Werburg impedance (S,) which can be 
accurately and easily lead from the impedance spectrum on a 
complex plane (cole-cole- plot) were selected as useful parameters 
to detect the cell degradation. Rs and S, increased with decrease 
of cell capacity which may originate in positive electrode materials 
through the charge-discharge cycles. Rn is sensitive to the dendrite 
formation and propagation on the surface lithium electrode, indicat- 
ing the possibility of dendrite detection. The diagnosis of lithium 
secondary cells by the ac impedance method was found to be a 
useful method to estimate degraded parts or causes of degrada- 
tion. Especially, Sp obtained from low frequency region is useful to 
detect the degradation of positive electrode material which influ- 
ences large on the cell capacity degradation. 8 refs., 19 figs. 


9931 (CRIE-T-88011) Evaluation of a prototype lithium 
molybdenum disulfide secondary battery for load conditioner. 
Characteristics and performance of 70Wh class BC cell. Ku- 
mai, Kazuma; lwahori, Toru; Ishihara, Kaoru; Tanaka, Toshikatsu. 
Central Research Inst. of Electric Power Industry, Komae, Tokyo 
(Japan). Energy and Environment Lab. Dec 1988. 49p. (in Japan- 
ese). Order Number DE90702460. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

A 70 Wh prototype lithium molybdenum disulfide secondary bat- 
tery developed by Moli Energy Limited, Canada has high energy 
density, and it is possessed of possibility for load conditioner 
battery. Evaluations on the performance of the cell and the applica- 
bility to load conditioner, were carried out through charge-discharge 
cycle tests (eight hours rate). The test condition is based on the 
design of load conditioner. The basic performance of the cell, such 
as energy density, energy efficiency, charge-discharge profile, are 
acceptable. However, its cycle life needs to be improved more 
longer to use for load conditioner. The followings seem to be the 
causes of deterioration: deterioration of the performance of the cell 
components such as positive electrode, electrolytes, separators; 
and deterioration of the performance of lithium negative electrode 
to the formation of dendrite and isolation of plated Li. 21 refs., 23 
figs., 7 tabs. 


9932 (CRIE-T-88059) Research and development of 
lithium/polyaniline battery (Part 2). Takei, Katsuhito; Ishihara, 
Kaoru; Ilwahori, Toru. Central Research Inst. of Electric Power In- 
dustry, Komae, Tokyo (Japan). Energy and Environment Lab. May 
1989. 28p. (In Japanese). Order Number DE90734985. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

As a secondary battery for the load conditioner use, lithium/ 
polyaniline battery was examined to be heightened in energy den- 
sity. In order to decrease electrolyte in quantity to be used by 
heightening electrolyte in concentration, electrolyte heightened up 
to 2.25mol/ in concentration was tried to be used. As a result, the 
battery energy density was known to be able to be improved al- 
most without influence on the battery characteristics. Next, 
because the enlargement in charge-discharge potential width in- 
creased the anionic quantity inserted into the polyaniline cathode, 
anionic quantity, inserted at the initial period of cycle, increased 
from 55% to 75%, when the charge finish potential was heightened 
from 4.0V to 4.5V. However, the coulombic efficiency lowered to 95 
to 97%, with degradation of polyaniline caused by the efficiency 
loss, and the anionic quantity decreased with cycles. Practically, in 
order to heighten the energy density, the polyaniline is judged to 
be required to be stabilized, by being changed in properties, in a 
high potential region. 9 refs., 14 figs., 1 tab. 


9933 (LBL-25332) Cycle-life improvement of Zn/NIOOH 
cells by the addition of Ca(OH), to the zinc electrode. Jain, R.; 
McLarnon, F.R.; Cairns, E.J. Lawrence Berkeley Lab., CA (USA). 
Aug 1989. 151p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. DOE Contract AC03-76SF00098. Order Number 
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DE90004040. Available from NTIS, PC A08/MF A01 - OSTI; GPO 


The addition of Ca(OH)> to the zinc electrode of Zn/NiOOH cells 
was investigated in order to determine its effect on reducing the 
rate of Zinc redistribution. Celis containing 0, 10, 25, and 40 mol% 
Ca(OH)2 in the zine electrode were constructed and tested. 
Ca(OH)2 was found to form a calcium zincate complex with the 
zincate-supersaturated KOH solution created during the discharge 
half-cycle. As Ca(OH)» is inscluble in the electrolyte, the formation 
of this complex (containing two Zn atoms to one Ca) significantly 
reduces the Zinc redistribution rate. Electrodes with only 10% 
Ca(OH). were found to contain insufficient Ca(OH). to complex 
with enough Zinc to make a dramatic improvement on cycle life. 
The 25%-Ca(OH)2 electrodes, however, were found to retain their 
capacity beyond 150 deep discharge cycles, with indication that 
further Zinc redistribution would occur very slowly. The Zinc utiliza- 
tion of the Ca-containing electrodes showed dramatic improvement 
over the Ca-free zinc electrodes. 23 refs., 49 figs., 7 tabs. 


9934 (PB-90-103235/XAB) Intrinsically safe 5-V, 4-A: 
Rechargeable power supply. Information circular/1989. Sam- 
marco, J.J. Bureau of Mines, Pittsburgh, PA (USA). Pittsburgh 
Research Center. 1989. 19p. (BUMINES-IC—9223). Available from 
NTIS, PC A03/MF A01. 

Library of Congress catalog card No. 88-607917. 

The U.S. Bureau of Mines has developed a regulated, intrinsi- 
cally safe, rechargeable power supply for portable electronic 
equipment for underground use. The regulated output is ideal for 
microprocessor power requirements and is suited for operation in 
hazardous environments. Two rechargeable, sealed batteries are 
contained within the power supply. Provisions are made to use an 
external source of power if these batteries fail. Provisions are also 
made to charge these internal batteries when needed. The circuit 
is composed of three main circuits: the main regulator circuit, the 
input protection circuit, and the output protection circuit. The main 
regulator circuit provides remote voltage sensing, current sensing, 
fault monitoring, and internal thermal protection. The input protec- 
tion circuit checks for excessive input current and low battery 
conditions. The output protection circuit contains two overvoltage 
detection devices. Schematics, a parts list, and a calibration proce- 
dure are provided in the report to enable readers to fabricate the 


power supply. 


9935 (PB-90-850785/XAB) Thermal batteries. February 
1970-October 1989 (Citations from the NTIS data base). Report 
for February 1970-October 1989. National Technical Information 
Service, Springfield, VA (USA). Nov 1989. 120p. Available from 
NTISPC NO1/MF NO1. 

Supersedes PB—88-869284. 

This bibliography contains citations concerning a class of 
reserve-type molten-salt-eletrolyte primary-cell systems (thermal 
batteries) that are inert until brought into use by the ignition of a 
charge of pyrotechnics or raised to their operating temperature by 
a conventional heating means. The battery remains active for 
hours or only a few seconds, depending on size, thermal insula- 
tion, electrochemical system, ambient temperature, and rate at 
which power is withdrawn. Various eletrochemical systems are dis- 
cussed and include, calcium, magnesium, and lithium compounds. 
Design, develpoment, fabrication, and accelerated age testing of 
thermal batteries are presented. Applications in weapons systems 
as the primary power source for navigation and igniter systems are 
discussed. (This updated bibliography contains 235 citations, 38 of 
which are new entries to the previous edition.) 


9936 (PB-90-850819/XAB) Battery additives. January 
1970-September 1989 (Citations from the COMPENDEX data 
base). Report for January 19 jember 1989. National Tech- 
nical Information Service, Springfield, VA (USA). Nov 1989. 63p. 
Available from NTISPC NO1/MF N01. 

Supersedes PB-89-851802. 

This bibliography contains citations conceming compositions 
added to battery solutions such as organic or inorganic salts. 
These additives may act as antipoisoning agents, or regeneration 
agents. They improve battery performance by increasing the dis- 
charge rate. Studies of battery performance in the presence of 
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specific additives is included. (This updated bibliography contains 
130 citations, 10 of which are new entries to the previous edition.) 


9937 (TIAE-8902) Outlook for new energies. Secondary 
batteries. Institute of Applied Energy, Tokyo (Japan). Mar 1989. 
32p. (In Japanese). Order Number DE90734946. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

New energies are defined as all kinds of energies which can be 
expected to be put to practical use as the result of future techno- 
logical development. Among new energies, secondary batteries are 
very much desired to be developed for use with electric vehicles, 
electric load leveling, output stabilization of solar power and wind 
power generation, etc. This is a report edited by the Institute of 
Applied Energy. Secondary batteries are outlined, and the develop- 
ment situation and problems of various new batteries expected to 
be used in the field of energy are introduced. Standard specifica- 
tions, performance, and applications of secondary batteries are 
briefly introduced. The research and development activities in 
Japan, U.S.A. and Europe are reported. Descriptions are made on 
the redox flow battery, nickel-iron battery, zinc-bromine battery, 
zinc-chrome battery, metal-air battery, and other new type batter- 
ies. Lastly, the future outlook in the field of secondary batteries is 
reported. 11 figs., 6 tabs. 


9938 Stacked vapor fed AMTEC modules. Sievers, R.K. To 
Dept. of Energy, Washington, DC. USA Patent 4,808,240. 28 Feb 
1989. Filed date 8 Sep 1987. USA Patent Application 7 095,384. 
int. Cl. HO1L 37/00. vp. Available from Patent and Trademark Of- 
fice, Box 9, Washington, DC 20232. 

The present invention pertains to a stacked AMTEC module. The 
invention includes a tubular member which has an interior. The 
member is comprised of a ion conductor that substantially conducts 
ions relative to electrons, preferably a beta -alumina solid elec- 
trolyte, positioned about the interior. A porous electrode for 
conducting electrons and allowing sodium ions to pass 
therethrough, and wherein electrons and sodium ions recombine to 
form sodium is positioned about the beta -alumina solid electrolyte. 
The electrode is operated at a temperature and a pressure that al- 
lows the recombined sodium to vaporize. Additionally, an outer 
current collector grid for distributing electrons throughout the 
porous electrode is positioned about and contacts the porous elec- 
trode. Also included in the invention is transporting means for 
transporting liquid sodium to the beta -alumina solid electrolyte of 
the tubular member. 


9939 Method of making a cathode from tungsten and Irid- 
ium powders using a reaction product from reacting barium 
peroxide with an excess of tungsten as the impregnant. Bra- 
novich, L.E.; Freeman, G.L.; Smith, B.; Eckart, D.W. To Department 
of the Army, Washington, DC (USA). USA Patent Application 7- 
401,202. 24 Aug 1989. 8p. Available from NTIS, PC A02/MF A01. 

This Government-owned invention available for U.S. licensing 
and, possibly, for foreign licensing. Copy of application available 
NTIS. 

The general object of this invention is to provide an improved 
method of making a long-life high-current density-cathode. A more- 
particular object of the invention is to provide such a method that 
will be rapid and in which the resulting emission over a set time 
period will be sufficient. It has now been found that such a method 
can be provided by making such a cathode from a mixture of tung- 
sten and iridium powders to form a porous billet and using a 
reaction product formed from reacting barium peroxide with an ex- 
cess of tungsten as the impregnant for the porous billet. By an 
excess of tungsten is meant that the molar ratio of barium peroxide 
to tungsten in forming the impregnant is less than 3 to 1. 


9840 Dendrite inhibitor. Miller, W.E. To Dept. of Energy, 
Washington, DC. USA Patent 4,855,030. 8 Aug 1989. Filed date 7 
Jun 1988. USA Patent Application 7 203,362. Int. Cl. Bo1D 
12/00;C21B 3/04. 4p. Available from Patent and Trademark Office, 
Box 9, Washington, DC 20232. 

The author presents an apparatus for removing dendrites or 
other crystalline matter from the surface of a liquid in a matter 
transport process, and an electrolytic cell including such an appa- 
ratus. A notch may be provided to allow continuous exposure of 
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the liquid surface, and a bore may be further provided to permit ac- 
cess to the liquid. 
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9941 (EUR-12027, pp. 1-14) Geomechanical research in 
the underground laboratory at Mol. Neerdael, B. (Centre d’Etude 
de I’Energie Nucleaire, Mol (BE)); De Bruyn, D. Commission of the 
European Communities, Luxembourg (Luxembourg). 1989. (CONF- 
8812123-: Technical session on geomechanics of clays for 
radioactive waste disposal, Brussels (Belgium), 1-2 Dec 1988). In 
Geomechanics of clays for radioactive waste disposal. Order 
Number DE90735880. Available from NTIS (US Sales Only), PC 
A07/MF A01. 

Within the European Community programme on Management 
and Storage of radioactive waste, investigations about the rock 
mechanical behaviour of natural clays are carried out including lab- 
oratory and in-situ tests under ambient and elevated temperature 
conditions performed in the scope of the underground laboratory at 
Mol. Items related to stress field and clay fracturation are devel- 


9942 (LA-11728-C) Proceedings of the conference on 
technology-based confidence building: Energy and environ- 
ment. CNSS Papers No. 22. Allred, J.C.; Eckhardt, R.C.; Nichols, 
AS. (eds.). Los Alamos National Lab., NM (USA). Nov 1989. 513p. 
Sponsored by U.S. DOE Defense Programs; U.S. DOE Man- 
agement & Administration. DOE Contract W-7405-ENG-36. 
(CONF-8907103—: Conference on technology-based confidence 
building: energy and environment, Santa Fe, NM (USA), 9-14 Jul 
1989). Order Number DE90004455. Available from NTIS, PC 
A23/MF A01 - OSTI; GPO Dep. 

This document contains the proceedings for the conference on 
“TECHNOLOGY-BASED CONFIDENCE BUILDING: Energy and 
the Environment’. Among the topics covered are nuclear accidents, 
confidence building, reactor safety, radioactive waste, global warm- 
ing, decline in energy use, US-Soviet relations, security at nuclear 
facilities, geothermal energy, solar-power satellite systems, energy 
in developing countries, a UN environmental security council, solar 
energy, commercial satellites, investigating the Arctic, airborne 
release of hazardous chemicals, and emergency planning. A sepa- 
rate abstract will accompany document. 


9943 (NEDOJ-P-8817) Energy Life 21 surveyed in 1989 
fiscal year. Surveys concerning community and energy. New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan); Nomura Research Inst., Kanagawa (Japan). Mar 
1989. 234p. (In Japanese). Order Number DE90702644. Available 
from NTIS (US Sales Only), PC A11/MF A01. 

This survey concerning community and energy aims to study the 
correct correspondence at the beginning of the 21 Century by in- 
vestigating new daces for energy which energy suppliers, relevant 
industries, and political authorities, must consider. Established 
items are as follows: (1) basic trend for energy life, (2) technical 
series relating to community and energy, (3) impact to energy, and 
(4) correspondence of energy supplying sides. In the item (1), 
changing direction which becomes the important trend, was ex- 
tracted. In the item (2), the impact which will give to energies and 
the energy life, was studied. In the item(3), the impact to which the 
basic trend will give to quantitative and qualitative sides of ener- 
gies, was studied. On the basis of above surveyed results, 
problems for which energy relevant industries must cope with, 
were finally summarized to realize rich and comfortable energy life. 
44 figs., 25 tabs. 
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Refer also to citation(s) 9959, 9961, 10015, 10105, 10134, 10135, 
10141 


9944 (CANWEC-CE-02835, pp. 21) The economics of en- 
ergy decision making: Report 3.5.8. . Kohli, U. (Government of 





India (India)). Canadian National Committee, World Energy Confer- 
ence, Ottawa, ON (Canada). 1989. (CONF-890901-: 14. world 
energy conference, Montreal (Canada), 17-22 Sep 1989; CE- 
02835). In Energy for tomorrow. Division 3: Energy and the 
economy: Session 3.5: The economics of energy decision making: 
Part 2. Available from Canadian National Committee World Energy 
Conference, Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 
5G4. Prices: $125.00 CAN. 

This paper deals with the energy decision making scenario in In- 
dia. The main thrust is to identify various aspects of the energy 
scene where economic considerations are important in decision 
making, and to outline areas where economic factors are currently 
taken into account. The importance of economic factors has grown 
in recent years. With the integration of energy planning into overall 
national planning, the relevance of economic concepts is increas- 
ingly recognized. The paper covers both the macro and micro level 
of decision making and formulation policy. It further describes an 
integrated energy model that has recently been developed to help 
in choosing among alternative energy sources for the different re- 
gions of the country to meet the requirements of commercial 
energy. The model estimates demand and the choice among alter- 
natives to meet this demand is determined, dependent on the 
optimization of overall longrun marginal costs of supply to the 
country. In years to come, such models will have an increasing 
role in energy planning and policy decisions. 


9945 (CANWEC-CE-02835, pp. 21) A knowledge represen- 
tation approach to the world energy system: Report 3.5.6. . 
Aegerter, S. (Informata AG (Switzerland)); Ernst, A.; Huber, J. 
Canadian National Committee, World Energy Conference, Ottawa, 
ON (Canada). 1989. (CONF-890901-: 14. world energy confer- 
ence, Montreal (Canada), 17-22 Sep 1989; CE—02835). In Energy 
for tomorrow. Division 3: energy and the economy: Session 3.5: 
The economics of energy decision making: Part 2. Available from 
Canadian National Committee World Energy Conference, Suite 
305, 130 Albert Street, Ottawa, ON, CAN K1iP 5G4. Prices: 
$125.00 CAN. 

The world energy system is characterized by a large number of 
interdependencies between economical, technical, political, and en- 
vironmental parameters. Strategic planning is hampered by the fact 
that the planning horizons are wide, the political imponderables are 
decisive, the number of seemingly feasible policies is large, and 
feedback mechanisms with the economic system are numerous 
and intense. This paper presents a decision-making tool, based on 
a new methodology for knowledge representation, which is able to 
evaluate incomplete and inaccurate data. This knowledge repre- 
sentation leads to knowledge-base consisting of two parts: a 
reconstruction of the terms used for the description of the world 
energy system, resulting in a semantic network containing also 
quantitative terms, and secondly, data, i.e. statements about quan- 
tities, which are encoded as confidence intervals. The inference 
procedures derive arithmetic relations between given and required 
information from the semantic network and apply filtering tech- 
niques to them and the data. The system, which models our 
knowledge about the world energy system and related entities, is 
dynamic. The system is a tool for decision makers. All data can be 
changed selectively according to a given strategy. The system then 
yields quantitative results: time lags, feedbacks, and impacts. It 
evaluates the appropriate measures to attain a given goal. As an 
application of the system, various strategies are presented to avert 
a climatic disaster due to the fossil-fuel-caused greenhouse effect. 
The system in its present form is highly aggregated. Included in 
the paper are two appendices of various energy modules. 9 figs. 


9946 (DOE/BP/33045—1) Comparison of survey methods 
in the collection of residential energy data: Final report. Ap- 
plied Management Sciences, Inc., Silver Spring, MD (USA). 24 Jul 
1987. 126p. Sponsored by U.S. DOE Management & Administra- 
tion. DOE Contract AT79-86BP33045. Order Number DE90004540. 
Available from NTIS, PC A07/MF A01 - OSTI; GPO Dep. 

The Bonneville Power Administration (BPA) has contracted with 
Applied Management Sciences to provide support services in load 
data analysis, conservation forecasting, and the analysis of survey 
response data. The first task under this contract involves the analy- 
sis of data that has been collected by BPA in a series of surveys 
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conducted in 1983, 1985 and 1986. This task has two components: 
the first is a comparison of the data collection methodologies use 
in the different surveys to assess the accuracy and effectiveness of 
each; the second involves the analysis of changes that have oc- 
curred in residential energy-use and weatherization characteristics 
over the time covered by those surveys. 62 figs. 


9947 (DOE/BP/92081—1) Energy management system 
study: Phase 1. Majewski, S.; Cooke, M.; Canady, D. Branch 
Richards Anderson and Co., Seattle, WA (USA). Apr 1989. 160p. 
Sponsored by U.S. DOE Management & Administration. DOE Con- 
tract AC79-88BP92081. Order Number DE90004543. Available 
from NTIS, PC A08/MF A01 - OSTI; GPO Dep. 

The purpose of this two-study is to establish guidelines for in- 
stalling Energy Management Systems (EMS’s) in commercial 
buildings. The guidelines will be used in current and future Bon- 
neville Power Administration (Bonneville) conservation programs. 
This Phase | study report consists of preliminary recommendations 
on the suitability of EMS’s installed in buildings in the Pacific 
Northwest. These buildings were located throughout the region and 
had EMS'’s installed under Bonneville’s Institutional Buildings Pro- 
gram (IBP). The recommendations are based on an assessment of 
the effectiveness of twenty-two EMS installations that are currently 
in operation. All of the installations were selected by Bonneville for 
the Phase | study. The assessment was performed for Bonneville 
by Branch, Richards, Anderson and Co., Seattle, Washington. 


9948 (EUR-11474) A guidebook for effective analysis and 
presentation of risks and benefits in alternative energy sys- 
tems. Rowe, W.D. (American Univ., Washington, DC (USA). Inst. 
for Risk Analysis). Commission of the European Communities, Lux- 
embourg (Luxembourg). Directorate General Telecommunications, 
Information Industries and Innovation; American Univ., Washington, 
DC (USA). Inst. for Risk Analysis. c 1988. 130p. Sponsored by 
Commission of the European Communities. Contract ECI-1321-B 
7221-85-US. Available from NTIS (US Sales Only), PC A07/MF 
A01; Office for Official Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg; Price: ECU 10. 

The purpose of this report is to provide guidelines for conducting 
analyses of the risks and benefits of alternative energy systems in 
an effective manner. There are considerable difficulties in carrying 
out such analyses as described in our previous study for The 
European Atomic Energy Community entitled “Assessment of Com- 
parative and Non-Comparative Factors in Alternate Energy 
Systems.” The objective of the present study is to carry out several 
of these recommendations made in the initial study, leading to ra- 
tional and effective approaches for analyzing risks and benefits in 
alternate energy systems and meaningful presentation of the re- 
sults to the user community. The result will be guidelines and 
methods that can be directly employed in such analyses and pre- 
sentations. Except for examples illustrating the methodologies 
described in the guidelines, no actual analyses are carried out in 
this report. 10 refs., 1 fig., 31 tabs. 


9949 (IEE-SR-208) Development of a model to predict the 
demands for energy in Asia-Pacific countries and the result of 
its test running. On Indonesia and Thailand. Institute of Energy 
Economics, Tokyo (Japan). 15 May 1989. 132p. (in Japanese). Or- 
der Number DE90734958. Available from NTIS (US Sales Only), 
PC A07/MF A01. 

This is a report on the research and investigation started in 1987 
titled ?Basic Study on the Energy Problems of Asia-Pacific Coun- 
tries.? Energy problems of developing countries are important for 
the trend analysis of international energy and for economic co- 
operation, but there has been no approach to energy problems of 
developing countries. Purpose of this study is to make a model 
with which those in charge of energy policies of developing coun- 
tries can predict demands for energy or simulate policies with 
personal computers. Consequently, Indonesia which produces oil 
and Thailand which is going to join Newly Industrializing 
Economies were picked up and it was planned to make a model to 
predict demands for energy, to file energy data, and to investigate 
basic circumstances of their macro-economies and industrial struc- 
tures. Works were started, but it is not easy to attain the purpose 
because of the shortage of data. Test running of the model has 
somehow or other been conducted. 12 refs., 24 figs., 45 tabs. 
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9950 (MDNR/DE-90004181) 1989 energy program 
manager's national conference, Indianapolis, Indiana: Post- 
conference mail survey to all attendees (with 1987 and 1988 
conference comparisons). Barnett, D.R. Missouri Dept. of Natural 
Resources, Jefferson City, MO (USA). Div. of Energy. Dec 1989. 
45p. Available from OSTI; State of Missouri Department of Natural 
Resources, Division of Energy, P.O. Box 176, Jefferson City, MO 
65102. 

A survey was designed for the attendees of conference which 
was entitled: “1989 Energy Program Manager's National Confer- 
ence.” The survey attempted to compare the 1989 conference to 
the two previous ones. Among the questions asked were: “Is there 
a split between first timers and oldtimers?” (FSD) 


9951 (NEDOJ-8901) Investigations for the promotion of 
international co-operation in energy technologies in-the fiscal 
1988. New Energy Development Organization, Tokyo (Japan). Mar 
1989. 135p. (In Japanese). Order Number DE90702647. Available 
from NTIS (US Sales Only), PC AO7/MF A01. 

This is the report of investigations carried out in the fiscal 1988 
on energy technology systems analysis project, economy of tech- 
nologies, and factors of environmental restrictions under IEA with 
the co-operation of each country for the efficient investigation and 
development of new energy technologies. The international co- 
operation project of IEA was started in 1981. In the first term (till 
1983), a system model was made available in each participating 
country, and characteristic research of technologies and analysis 
work by the common scenario were carried out. In the second term 
(till 1986), main activity was the information exchanges to perfect 
and improve the system analysis technology of each country. At 
present, it is in the third term, and activities are made to maintain 
co-operative research works and to establish a relevancy between 
energy and the environment. Proposed themes for the fourth term 
are all-round analysis on the scale of the globe, suppression tech- 
nologies of COz, the issue of the warming of the earth, energy 
cost, utilization of land, energy conservation and the study of over- 
all policies. 54 refs., 9 figs., 2 tab. 


9952 (NEDOJ-P-8618) Survey on high efficiency energy 
utilization system. Senda, Toshiaki; Nakazawa, Yasuharu; Ishii 
Tadashi; Ito, Akiko; Akai, Chikako. New Energy Development Orga- 
nization, Tokyo (Japan). Mar 1987. 182p. (in Japanese). Order 
Number DE89910388. Available trom NTIS (US Sales Only), PC 
AO9/MF A01. 

Even in the recent time of loose demand and supply situation of 
oil and energy, the Japanese weakness in the original structure of 
the energy supply has not been improved. In this study, therefore, 
the respective energies were assessed on its present technical sta- 
tus, potentials and effectiveness, etc. In other words, on the basis 
of energy technology developing program in the respective energy 
industry sectors, various technical information, and the interviews 
with the experts of the energy research and development, technical 
seeds for the effective energy utilization were extruded and ar- 
ranged; thus 20 items were selected as prospective technologies 
to be developed. In this report, 6 cases were selected and reported 
on their respective outlines, technical features, development status, 
and the problems involved. The items are listed as follows: Devel- 
opment of deep layer gas in the earth. Energy conversion by the 
photosynthesis (biological) of the solar light. Solar stirling. Biofunc- 
tional energy system. Compressed air storage gas turbine power 
generation system. Production of substances by means of a fuel 
cell type reactor. 13 figs., 23 tabs. 


9953 (ORNL/TM-11327) A study of auditing methodolo- 
gies for the Energy Information Administration data collection 
and processing system quality assessment program. Truett, 
L.F.; Yow, T.G. Oak Ridge National Lab., TN (USA). Nov 1989. 
44p. Sponsored by U.S. DOE Management & Administration. DOE 
Contract AC05-840R21400. Order Number DE90004384. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

Since FY83 the Oak Ridge National Laboratory (ORNL) has as- 
sisted the Department of Energy's (DOE's) Energy Information 
Administration (EIA) Quality Assurance Division, Office of Statistical 
Standards (OSS), with assessments of the quality of EIA’s auto- 
mated data collection and processing systems. These assessments 
have had three objectives: to determine whether the survey 
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systems collect, process, and publish accurate and reliable infor- 
mation; to ensure that the system documentation is current and 
adequate; and to evaluate the systems’ compliance with applicable 
EIA standards. By the end of CY89 over 40 different EIA data sur- 
vey systems will have been audited. This will complete the first 
round of EIA auditing. 17 refs. 
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Refer also to citation(s) 9134, 9182, 9781, 9943, 9950, 9998, 
10015, 10022, 10023, 10070, 10147, 10162, 10164, 10165, 11431 


9954 (CANWEC-CE-02830, pp. 24) Toward sustainable 
energy futures: Report 2.1.7. . Pasztor, J. Canadian National 
Committee, World Energy Conference, Ottawa, ON (Canada). 
1989. (CONF-890901—: 14. world energy conference, Montreal 
(Canada), 17-22 Sep 1989; CE-02830). In Energy for tomorrow. 
Division 2: Energy and the environment: Session 2.1: Environmen- 
tal concems: The role of international co-operation. Available from 
Canadian National Committee World Energy Conference, Suite 
305, 130 Albert Street, Ottawa, ON, CAN KiP 5G4. Prices: 
$125.00 CAN. 

The most pressing problem in the developing countries relates to 
the unsustainable and inefficient use of biomass resources, while 
in the industrialised countries, the major energy-environment 
problem arises out of the continued intensive use of fossil fuel re- 
sources. Both of these resource issues have their own role to play 
in the climate change. The paper describes the transboundary 
effects of such changes, and calls for strong international co- 
operation to control the problem. Major energy-environment issues, 
like climate change, the biomass resource crisis, renewable energy 
systems, transition to sustainable energy development, and need 
tor international co-operation are discussed. The author concludes 
that we must recognise the staggering social, economic and envi- 
ronmental costs of present patterns of energy consumption and 
use, and consciously steer energy patterns towards more sustain- 
able directions, where the environmental impacts associated with 
different energy systems are increasingly avoided. 


9955 (CANWEC-—CE-02835) Energy for tomorrow. Division 
3: Energy and the economy: Session 3.5: The economics of 
energy decision making: Part 2. Canadian National Committee, 
World Energy Conference, Ottawa, ON (Canada). 1989. VP 
(CONF-890901-—: 14. world energy conference, Montreal (Canada), 
17-22 Sep 1989; CE-02835). Available from Canadian National 
Committee World Energy Conference, Suite 305, 130 Albert Street, 
Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

Individual papers are processed separately for the database. 
(DLC) 


9956 (CANWEC-—CE-02835, pp. 16) Energy financing and 
risk analysis in the developing world: Report 3.5.1. . Beale, 
A.D. (Barclays Bank PLC (UK)). Canadian National Committee, 
World Energy Conference, Ottawa, ON (Canada). 1989. (CONF- 
890901—: 14. world energy conference, Montreal (Canada), 17-22 
Sep 1989; CE-02835). In Energy for tomorrow. Divsion 3: Energy 
and the economy: Session 3.5: The economics of energy decision 
making: Part 2. Available from Canadian National Committee 
World Energy Conference, Suite 305, 130 Albert Street, Ottawa, 
ON, CAN K1P 5G4. Prices: $125.00 CAN. 

The economic and political aspects of the problems involved in 
planning and implementing energy projects in developing countries 
are outlined. The views of banks and export credit agencies in ma- 
jor financial centres concerning the risks involved, are of prime 
importance in their decision on how much finance or cover can be 
provided for these energy projects. According to the perceived de- 
gree of risk, a bank will establish a quantitative internal limit, called 
country limit, within which it may consider lending to the public and 
private sectors of the country involved. This paper describes in de- 
tail the most important areas of such risks, of particular interest or 
concern to the lenders. An outline is given of the different financing 
forms that are commonly used to determine a project's financial via- 
bility. Sufficient support by the borrowers, through adequate equity, 
effective management, and other means, is almost invariably an in- 
tegral part of any financing package. The political risks involved in 





such financing are hard to assess or protect against, and thus 
create concern among both borrowers and lenders. The paper em- 
phasizes that the host governments must contribute to a project's 
overall viability, not just as equity participants, but also in under- 
standing the needs of private investors and the bank's invariable 
position of sharing in the risks without receiving an equity reward. 


9957 (CANWEC-CE-02835-2) Energy for tomorrow. Divi- 
sion 3: Energy and the economy: Session 3.5: The economics 
of energy decision making: Part 2. L’energie pour demain. Divi- 
sion 3: L’energie et l’economie. Canadian National Committee, 
World Energy Conference, Ottawa, ON (Canada). 1989. VP. 
(CONF-890901—: 14. world energy conference, Montreal (Canada), 
17-22 Sep 1989; CE-02835). Available from Canadian National 
Committee World Energy Conference, Suite 305, 130 Albert Street, 
Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

The main focus of this session is on the economics of energy 
decision-making in non-electrical power energy sectors. Project fi- 
nancing, deregulation, competition between alternative energy 
sources, and strategic planning in the context of economic and 
political change are discussed. Several analytical methods that in- 
corporate economic, environmental, and political factors into the 
planning structure are described. Separate abstracts have been 
prepared for nine papers. 


9958 (CONF-8809331-, pp. 73-82) Financing of energy 
conservation programs: Financial sources and evaluation 
methods for investment planning. Zoppeliari, R. (Banca 
Nazionale del Lavoro, Rome (Italy)). Rome Univ. (Italy); ENEA, 
Rome (italy). Sep 1988. (In Italian). From International seminar on 
energy saving; Rome (italy); 12-13 Sep 1988. In /nternational sem- 
inar on energy saving. Proceedings. Rome, 12-13 Sep 1988. 
Order Number DE90733723. Available from NTIS (US Sales Only), 
PC A21. 

Upon completion of a mathematical analysis of an investment, 
the evaluation of its feasibility is not always a consequence of the 
numerical values obtained, but final judgement must be considered 
relative to a chosen context. It may be discovered that a particular 
investment presents an elevated microeconomic yield and, vicev- 
ersa, a scarse macroeconomic yield. This type of contradiction 
often affects the resolution of energy saving initiatives which is 
strongly tied to the financial component and thus conditions, in 
many cases, the technical option. This paper illustrates this point 
through the exemplary demonstration of the standard investment 
analysis process. 


9959 (DOE/EIA-0466(88)) Profiles of foreign direct 
investment in US Energy 1988. USDOE Energy Information Ad- 
ministration, Washington, DC (USA). Office of Energy Markets and 
End Use. 18 Dec 1989. 36p. Sponsored by U.S. DOE Manage- 
ment & Administration. Order Number DE90004535. Available from 
NTIS, PC A03/MF A01 - GPO - OSTI; GPO Dep. 

Profiles of Foreign Direct Investment in US Energy 1988 de- 
scribes the role of foreign ownership in US energy enterprises, with 
respect to investment, energy operations, and financial 
performance. Data are utilized from the Energy Information Admin- 
istration (EIA), US Department of Commerce, company annual 
reports, and public disclosures of investment transactions. Of the 
approximately 80 companies profiled, the major foreign-affiliated 
US companies identified by the EIA are Shell Oil Company, BP 
America (formerly Standard Oil Company), E.|. du Pont de 
Nemours and Company, and American Petrofina. Foreign owner- 
ship ranges from 23 percent of Du Pont to 100 percent of Shell Oil 
and BP America. 4 figs., 19 tabs. 


9960 (ENEA-RTI-STRAT-—88-2) Energy assessment and 
planning for rural and agricultural development in Nigeria. In- 
stitutional requirements and policy issues. Osakwe, E.N.C. 
ENEA, Rome (italy). Sep 1988. 72p. Order Number DE90733628. 
Available from NTIS (US Sales Only), PC AO4/MF A01. 

The present paper deals with the energy assessment and plan- 
ning for rural and agricultural development in Nigeria. Institutional 
requirements and policy issues are also discussed with particular 
regard to the present state of African Food Production. 
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9944, 9950, 9959, 10045, 10182, 10183, 10185, 10186, 10187, 
10188, 10189, 10190, 10191, 10192, 10193, 10194, 10195, 10196, 
10197, 10198, 10199, 10200, 10201, 10202, 10203, 10204, 10205, 
10206, 10207, 10208, 10209, 10210, 10211, 10212, 10213, 10214, 
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10347, 10348, 10349, 10350, 10351, 10352, 10353, 10354, 10355, 
10356, 10370, 10371, 10372, 10374, 10375, 10376, 10377, 10378, 
10379, 10380, 10381, 10382, 10384, 10385, 11111, 11304, 11309, 
11310, 11320, 11324, 11341, 11343, 11344, 11349, 11350, 11351, 
11352, 11357, 11392, 11393, 11394, 11395, 11397, 11410, 11421, 
11422, 11424, 11425, 11426, 11428, 11432, 11440, 11441, 11442, 
11443, 11444, 11445, 11446, 11447, 11448, 11450, 11454, 11458 


9961 (CANWEC-—CE-02830, pp. 20) Competitive distortions 
due to varying national environmental conservation standards: 
Report 2.1.5. . Schmidt, F. Canadian National Committee, World 
Energy Conference, Ottawa, ON (Canada). 1989. (CONF-890901-: 
14. world energy conference, Montreal (Canada), 17-22 Sep 1989; 
CE-02830). In Energy for tomorrow. Division 2: Energy and the 
environment: Session 2.1: Environmental concems: The role of 
international co-operation. Available from Canadian National Com- 
mittee World Energy Conference, Suite 305, 130 Albert Street, 
Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

Harmonizing and interweaving the information systems about en- 
vironmental conservation and standardizing international legislation 
is absolutely necessary to avoid competitive distortions due to vary- 
ing environmental conservation standards. The current situation 
where environmental standards vary widely favours a displacement 
of production processes having large emissions to poorer countries 
which cannot afford strict environmental conservation regulations. 
In author's opinion these standards are counterproductive. This is 
illustrated by the example of the burden of costs in the European oil 
industry sector. The author concludes that further initiatives by the 
international organisations are required to achieve such standards. 


9962 (DOE/EIA-0035(89/09)) Monthly energy review, 
September 1989. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Energy Markets and End Use. 21 
Dec 1989. 140p. Sponsored by U.S. DOE Energy Information Ad- 
ministration. Order Number DE90004651. Available from NTIS, PC 
AO8/MF A01 - GPO - OSTI; GPO Dep. 

Chlorofluorocarbons (CFC’s) and a related class of compounds 
referred to as halons are chemical substances with a wide range of 
uses. In 1986, worldwide consumption exceeded 2 billion pounds, 
of which the United States accounted for 736 million pounds. Un- 
fortunately, CFC’s and halons deplete the ozone layer in the upper 
atmosphere, allowing excessive ultraviolet radiation to reach the 
earth. Increased ultraviolet radiation tends to increase the incidence 
of skin cancer and cataracts in humans and to cause genetic dam- 
age in many classes of living organisms. 64 figs., 77 tabs. 


9963 (DOE/EV/10092-T1) National environmental impact 
projection 2. Elcock, D. (Mitre Corp., McLean, VA (USA)); Bod- 
den, M.; DeAgazio, A.; Jones, L.; McBrien, S.; McGarry, D.; Weiss, 
A.; Wilson, M.; Dossani, N.; Adler, D. Mitre Corp., McLean, VA 
(USA); CONSAD Research Corp., Vienna, VA (USA); Control Data 
Corp., Minneapolis, MN (USA); International Research and Tech- 
nology Corp., McLean, VA (USA). Mar 1980. 242p. Sponsored by 
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U.S. DOE Environment Health & Safety. DOE Contract AC02- 
79EV10092. Order Number DE90004213. Available from NTIS, PC 
A07/MF A01 - OSTI; GPO Dep. 

This document projects environmental impacts associated with 
energy supply and demand forecasts of the Energy Information Ad- 
ministration’s 1978 Annual Report to Congress. Projections are 
made through 1985. A comparison is made between the environ- 
mental effects associated with the fuel mixes of high and low world 
oil price scenarios. The report was prepared for the Office of Envi- 
ronment in the Department of Energy. 72 refs., 47 figs., 24 tabs. 


9964 (PB—90-100306/XAB) Health assessment for Waste 
Disposal Engineering, inc. Sanitary Landfill site, Andover, Min- 
nesota, Region 5. CERCLIS No. MND980609119. Final report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). Apr 1988. 12p. Available from NTIS, PC A03/MF A01. 

Waste Disposal Engineering Inc. Sanitary Landfill, is an NPL site 
located in the City of Andover. The 173-acre site was used to 
landfill municipal refuse and industrial wastes. Volatile organic com- 
pounds and lime sludge are the predominant contaminants present 
at the landfill. Exposure pathways for the site are the following: in- 
gestion of surface water, ground water, sediment, and lime sludge; 
inhalation of dusts and vapors generated on-site; and dermal expo- 
sure to surface water, sediment, lime sludge, ground water, and 
exposed waste. The remedial action proposed will address major 
health concerns for the site. There is public health concern regard- 
ing inhalation and dermal absorption of lime sludge (particularly to 
the fugitive dust generated) and vapors, as well as ingestion expo- 
sure to the lime sludge. 


9965 (PB-90-106667/XAB) Health assessment for Tri- 
County Landfill/Waste Management, Douth Elgin, Illinois, 
Region 5. CERCLIS No. ILD048306138. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 10 Apr 1989. 7p. Available from NTIS, PC A02/MF A01. 
The Tri-County Landfill (TCS) Site is listed on the National Priori- 
ties List. The site is located in South Elgin (Kane County), Illinois. 
Preliminary on-site ground-water sampling results have identified 
various volatile organic compounds. They include: benzene (42 
ppb), chlorobenzene (4 ppb), chioroethane (45 ppb), and cyanide 
(18 ppb). The site is considered to be of potential public health 
concern because of the risk to human health caused by the possi- 
bility of human exposure to hazardous substances. Ingestion and 
direct contact with contaminated soil and leachate from the site by 
on-site employees, remediation workers, and area residents are 
possible routes of exposure. In addition, ingestion and direct con- 
tact with contaminated ground-water and surface water may 
provide other possible routes of exposure to these subpopulations. 


9966 (PB—90-106675/XAB) Health assessment for South- 
side Sanitary Landfill, Indianapolis, Indiana, Region 5. 
CERCLIS No. IND980607360. Preliminary report. ney for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 10 Apr 
1989. 7p. Available from NTIS, PC A02/MF A01. 

The Southside Sanitary Landfill (SSL) is listed on the National 
Priorities List. The 200-acre site is located in Indianapolis (Marion 
County), Indiana. The area of concern covers 34 acres. It has 
been reported that municipal and industrial wastes have been de- 
posited on site. Preliminary on-site soil sampling results have 
identified various polyaromatic hydrocarbons. They _ include: 
benzo(a)anthracene (1,500 ppb), benzo(a)pyrene (1,300 ppb), 
benzo(b)fluoranthene (3,100 ppb), benzo(k)fluoranthene (3,100 
ppb), chrysene (2,000 ppb), benzo(g,h)perylene (1,300 ppb), and 
pyrene (730 ppb). In addition, on-site water sample results identi- 
fied various volatile organic compounds. The site is considered to 
be of potential public health concern because of the risk to human 
health caused by the possibility of human exposure to hazardous 
substances. It is possible for area residents to receive exposure 
though direct contact and possible inhalation of site-related con- 
taminants. In addition, direct contact and ingestion of area ground 
water from private wells may be another likely exposure pathway. 


9967 (PB-90-106758/XAB) Health assessment for Main 
Street Well Field, Elkhart, Indiana, Region 5. CERCLIS No. 
IND980794358. Preliminary report. Agency for Toxic Substances 
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and Disease Registry, Atlanta, GA (USA). 1 Jun 1988. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The Main Street Well Field is listed on the National Priorities List. 
The 10-acre site is located in Elkhart (Elkhart County) in north cen- 
tral Indiana. Preliminary sampling results have _ identified 
trichloroethylene (TCE), 1,2-dichloroethylene, 1,1,1-trichloroethane, 
1,1 dichloroethane in residential and municipal wells. Sampling in- 
formation has consistently demonstrated TCE concentrations in the 
5 ppb range. The site is considered to be of potential public health 
concern because of the risk to human health caused by the possi- 
bility of human exposure to hazardous substances. Potential 
human exposure pathways include ingestion of and direct contact 
with soil, sediment, surface water, and ground water. Moreover, 
other possible human exposure can occur through the ingestion of 
fish, waterfowl, and vegetables that bioaccumulate contaminants. 


9968 (PB-90-106766/XAB) Health assessment for Lake 
Sandy Jo Landfill, Gary, Indiana, Region 5. CERCLIS No. 
IND980500524. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 21 Nov 1985. 15p. Available 
from NTIS, PC A03/MF A01. 

Portions of this document are not fully legible. 

The 50-acre Lake Sandy Jo Landfill is located in the Black Oak 
community (predominantly residential) of southwestern Gary in 
Lake County, Indiana. From about 1971 until about 1980, the lake 
was filled in with construction and demolition debris, municipal 
garbage, industrial wastes, hazardous materials, and possibly 
drummed wastes. These wastes are partly to completely exposed 
on the landfill surface. Surface soil, subsurface soil, surface water, 
sediment, and ground water show a variety of metal and organic 
chemical carcinogens. Toxic noncarcinogen priority pollutants found 
were chloromethane, copper, cyanide, lead, mercury, and silver. 
Inorganic soil levels found on the site for lead and cadmium ex- 
ceed levels of concern that would permit unrestricted use of the 
site. Remedial measures would be necessary before the site could 
be granted unrestricted use. 


9969 (PB-90-106840/XAB) Health assessment for Avenue 
E Groundwater Contamination, Traverse City, Grand Traverse 
County, Michigan, Region 5. CERCLIS No. MID017418559. Pre- 
liminary report. Agency for Toxic Substances and Disease 
Registry, Atlanta, GA (USA). 20 Apr 1989. 8p. Available from 
NTIS, PC A02/MF A01. 

The Avenue E Groundwater Contamination site is listed on the 
National Priorities List. In August 1980 the Michigan Department of 
Public Health and the Department of Natural Resources discovered 
chemical contamination of 2 private wells in East Bay Township. By 
November 1982, 36 of 69 wells that were tested were found to be 
contaminated. The Traverse City Coast Guard Station was identi- 
fied as a probable contributor to ground water contamination in the 
area. It has been suggested that the Cherry Capital Airport, which 
is located adjacent to the Coast Guard Station, may have also con- 
tributed to ground water contamination. Ground water from 
monitoring wells at the Coast Guard Station contained high con- 
centrations of benzene, toluene, xylenes, and other volatile organic 
chemicals (VOCs). Investigation also revealed the presence of a 
perched layer of aviation fuel on the water table in the fuel farm 
area. The contaminated ground water has migrated off-base and 
impacted private residential wells located north of the base. The 
site is considered to be of potential public health concern because 
of the risk to human health caused by the possibility of exposure to 
hazardous substances by the use of contaminated ground water 


for potable and non-potable purposes. 


9970 (PB—90-106881/XAB) Health assessment for Bur- 
rows Sanitation Landfill National Priorities List (NPL) Site, 
Harttord, Van Buren County, Michigan, Region 5. CERCLIS No. 
MID980410617. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 29 Jul 1988. 18p. Available 
from NTIS, PC A03/MF A01. 

The Burrows Sanitation Landfill is a National Priorities List site 
located in a rural area approximately one mile northeast of the City 
of Hartford, Van Buren County, Michigan. The contaminants found 
at the site consist of chromium, lead, and nickel in the ground wa- 
ter, surface soils, surface waters, and sediments. There are three 





residences within 300 feet of the site boundary. The site is of po- 
tential public health concern because of the risk to human health 
that could result from possible exposure to hazardous substances 
at levels that may result in adverse health effects over time. 
Human exposure to nickel and chromium may be occurring via in- 
gestion of and direct contact with surface soils. However, proposed 
remediation measures should adequately prevent future exposure 
to these contaminants. 


9971 (PB-90-107277/XAB) Health assessment for Spring- 
field Township Dump Site, Oakland County, Michigan, Region 
5. CERCLIS No. MID980499966. Final report. Agency for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 19 Feb 
1988. 14p. Available from NTIS, PC A03/MF A01. 

The Springfield Township Dump NPL Site is located in Oakland 
County, approximately 35 miles northwest of Detroit, Michigan. A 
number of Hazardous Substance List (HSL) contaminants exist on- 
site including chlorinated aliphatics, benzene compounds, toluene, 
xylene, phthalate esters, polychlorinated biphenyl compounds 
(PCBs), dieldrin, lead, and chromium. Two on-site groundwater 
contaminants, trichioroethene and 1,1-dichloroethene were found at 
levels in excess of EPA's drinking-water MCLs. The highest levels 
of contaminants were found in on-site soils although contaminants 
were also detected in the site’s ground water at much lower levels. 
The primary contaminant migration pathways include movement of 
contaminated groundwater, volatilization of contaminants, soil ero- 
sion and transport, and bioaccumulation. The most likely routes for 
Human contaminant exposure are direct contact with contaminated 
soils and sludge, inhalation of fugitive dusts or vapors, or the in- 
gestion of contaminated plants, animals, soil, or ground water. 


9972 (PB-90-107301/XAB) Health assessment for South- 
west Ottawa County Landfill, Ottawa County, Michigan, Region 
5. CERCLIS No. MID980608780. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 1989. 
12p. Available from NTIS, PC A03/MF A01. 

The Southwest Ottawa County Landfill is listed on the National 
Priorities List. The 43-acre landfill, constructed by the county in 
1968 under license by the state, received solvents, heavy metals, 
paint sludge, oils, municipal refuse, sludge from dewatering la- 
goons, and drums containing unspecified wastes. Ground water 
samples indicate that at least 21 contaminants occur or have oc- 
curred. Major contaminants with maximum concentrations include: 
1,1-dichloroethane (81 ppb), 1,2-dichloroethane (117 ppb), 1,1,1- 
trichloroethane (8 ppb), benzene (620 ppb), chlorobenzene (950 
ppb), ethylbenzene (850 ppb), chloroform (270 ppb), phenol (71 
ppb), toluene (170 ppb), xylenes (5000 ppb), trichloroethylene (12 
ppb), PCB (Aroclor 1242) (0.53 ppb), lead (70 ppb) and mercury 
(20 ppb). The Southwest Ottawa County Landfill site is of potential 
public health concern because of the risk to human health that 
could result from possible exposure to hazardous substances at 
levels that may result in adverse health effects over time. Human 
exposure to chloroform, dichloroethane and trichioroethylene have 
occurred via ingestion of ground water. Human exposure to toxic 
chemicals may be occurring via dermal contact, inhalation, and in- 
gestion. 


9973 (PB—90-107343/XAB) Health assessment for St. Au- 
guste Sanitary Landfill/Engen Dump, St. Augusta Township, 
Minnesota, Region 5. CERCLIS No. MND981002256. Prelimi- 
nary report. Minnesota Dept. of Health, Minneapolis, MN (USA). 
27 Jun 1989. 9p. Available from NTIS, PC A02/MF A01. 

In July 1987 two adjacent sites, the St. Augusta Sanitary Landfill 
and the Engen Dump, were listed as one 75-acre site on the Na- 
tional Priorities List. Heavy metals, including arsenic, barium, 
cadmium, chromium, lead, and nickel were tested for in ground 
water. Arsenic, barium, and lead were detected in wells on the 
landfill perimeter at levels above the Minnesota Department of 
Health Recommended Allowable Limits (RAL) for drinking water. A 
total of 34 VOCs were detected in monitoring wells near the landfill 
and dump borders. Six of these VOCs were detected at levels 
above their RALs. The site is considered to be of potential public 
health concern because of the risk to human health caused by the 
possibility of exposure to hazardous substances via ground water. 
Contaminant levels, if any, in surface water, air, soil, crops, or 
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wildlife have not yet been determined and should be investigated 
during the Remedial Investigation. 


9974 (PB—90-107376/XAB) Health assessment for Pine 
Bend Sanitary Landfill, Inver Grove Heights, Minnesota, Re- 
gion 5. CERCLIS No. MND000245795. Preliminary report. 
Minnesota Dept. of Health, Minneapolis, MN (USA). 27 Jun 1989. 
10p. Available from NTIS, PC AO2/MF A01. 

The 252-acre Pine Bend site is an active sanitary landfill that be- 
gan operation in 1971. In 1984, the site was listed on the National 
Priorities List because of ground water contamination. Landfill 
records indicate that the landfill receives an estimated 28% 
commercial/industrial wastes and 72% residential wastes. Twenty- 
seven volatile organic compounds (VOCs) and polynuclear 
aromatic hydrocarbons (total carcinogenic PAHs) have been 
identified in ground water from the surficial aquifer. The site is con- 
sidered to be a potential public health concern because of the risk 
to human health caused by the possibility of exposure to haz- 
ardous substances via ground water. 


9975 (PB—90-107384/XAB) Health assessment for Perham 
Arsenic National Priorities List (NPL) Site, Perham, Minnesota, 
Region 5. CERCLIS No. MND980609572. Final report. Agency 
for Toxic Substances and Disease Registry, Atlanta, GA (USA). 17 
Apr 1989. 16p. Available from NTIS, PC A03/MF A01. 

The Perham Arsenic National Priorities List Site is located in the 
City of Perham, Minnesota. Arsenic located in a burial pit has 
contaminated the ground water and soil at the site. The human ex- 
posure pathways associated with ground water are ingestion and 
dermal contact. Ingestion of the contaminated ground water would 
pose a potential health concern. Ground-water monitoring will con- 
tinue after remediation until the arsenic levels are below the U.S. 
Environmental Protection Agency's drinking-water standards. Re- 
medial activities may have exposed workers to highly contaminated 
soils and, possibly, arsine gas. Human exposure pathways for 
these workers were incidental contaminated soil ingestion, inhala- 
tion of arsine gas or vaporous arsenic compounds, and dermal 
absorption of arsenic compounds if proper protective equipment 
was not used. Regular employees working at the site may be ex- 
posed to arsine gas or arsenic-contaminated fugitive dusts. 


9976 (PB-90-107392/XAB) Health assessment for Oak 
Grove Sanitary Landfill, Oak Grove Township, Minnesota, Re- 
gion 5. CERCLIS No. MND980904056. Final . Minnesota 
Dept. of Health, Minneapolis, MN (USA). 27 Jun 1989. 13p. Avail- 
able from NTIS, PC A03/MF A01. 

The Oak Grove Sanitary Landfill is in the northwest corner of 
Anoka County in east central Minnesota. Samples from the surficial 
sand aquifer under the site indicate extensive contamination with a 
wide variety of chemicals including volatile organic compounds 
(VOCs), organic compounds of low volatility, phthalate esters, phe- 
nols, acids, pesticides, and metals. Potential human exposure 
pathways include: the use of contaminated ground water; con- 
sumption of contaminated fish and wildlife; dermal contact with the 
lime sludge, contaminated soil; leachate seeps and contaminated 
on-site surface water; and inhalation of contaminated dusts and 
volatilized organic compounds. Because of large uncertainties in 
the draft Remedial Investigation, the extent of contamination or 
human health implications cannot be adequately or accurately as- 
sessed. Therefore, the site poses potential human health concerns 
by definition. 


9977 (PB—90-107400/XAB) Health assessment for Oakdale 
Disposal Site, (ODS) National Priorities List (NPL) Site, Wesh- 
ington County, Minnesota, Region 5. CERCLIS No. 
MND980609515. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 10 Apr 1989. 25p. Available 
from NTIS, PC A03/MF A01. 

The Oakdale Disposal Site consists of three areas located in 
Washington County, Minnesota which together comprise a National 
Priorities List Site. All three area ground waters contained various 
levels of volatile organic compounds (VOCs), with the Abresch 
area showing the largest number. The ingestion, inhalation, and 
dermal absorption of VOCs are the human exposure pathways as- 
sociated with the contaminated ground water. The VOCs found in 
the on-site disposal monitoring wells for the three areas are at 
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levels of public health concern. The ingestion and inhalation of par- 
ticulates, and dermal absorption of lead and zinc are the human 
exposure pathways associated with the contaminated soil. On-site 
surface water at the Abresch area was found to be contaminated 
with VOCs, primarily 1,2-dichloroethane and isopropyl ether. How- 
ever, for the possible human exposure pathways associated with 
the contaminated surface water (inadvertent ingestion, inhalation of 
aerosols, and dermal absorption of VOCs), these contaminants are 
not at levels of health concern. 


9978 (PB-90-107442/XAB) Health assessment for Twin 
Cities Air Force Reserve Base Small Arms Range Land- 
fill, Minneapolis, Minnesota, Region 5. CERCLIS No. 
MN8570024275. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 30 Sep 1988. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The Small Arms Range Landfill of the Twin Cities Air Force 
Research Base is listed on the National Priorities List. On-site con- 
taminants of concern include mercury, chromium, cadmium, lead, 
zinc and various volatile organic compounds (VOCs). However, 
sampling results have only been reported for mercury (2 ppb) and 
1,2-dichloroethylene (14 ppb) in downgradient monitoring wells. 
Chromium was detected as paint filters, through EP toxicity testing, 
at 53 ppm. The site is considered to be of potential public health 
concern because of the risk to human health caused by the possi- 
bility of exposure to hazardous substances. Information is not 
currently adequate to determine more definitively whether a public 
health threat exists. 


9979 (PB—90-107467/XAB) Health assessment for Univer- 
sity of Minnesota Rosemount Research Center (RRC) NPL 
(National Priorities List) Site, Dakota County, Minnesota, Re- 
gion 5. CERCLIS No. MND980613780. Final report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 10 Apr 
1989. 45p. Available from NTIS, PC A03/MF A01. 

The University of Minnesota Rosemount Research Center is a 
National Priorities List site consisting of six areas located in Dakota 
County, Minnesota. Different areas of the soil are contaminated 
with methylene chloride, 1,2-dichioroethane, 1,1,1-trichloroethane, 
carbon tetrachloride, trichloroethene, polycyclic aromatic hydrocar- 
bons, polychlorinated biphenyls, chlordane, heavy metals, 
2,3,7,8-tetrachlorodibenzo-p-dioxin, toluene, lindane, and 2,3,7,8- 
tetrachlorodibenzofuran. On-site and off-site ground water is 
contaminated with concentrations of chloroform, TCA, CT, DCA, 
heavy metals, toluene, xylene, and nitrates. Food-chain contamina- 
tion is a possibility. The site is of potential health concern because 
of the risk to human health resulting from possible exposure to 
hazardous substances at concentrations that may result in adverse 
health effects. Human exposure to heavy metals, PCBs, TCDD, 
TCDF, and nitrates-nitrogen may occur, may be occurring, and may 
have occurred via ingestion, inhalation, and dermal absorption. 


9980 (PB-90-107566/XAB) Supertund Record of Decision 
(EPA Region 4): Amnicole Dump Site, Chattanooga, TN. (First 
remedial action), March 1989. Final report. Environmental Pro- 
tection Agency, Washington, DC (USA). Office of Emergency and 
Remedial Response. 30 Mar 1989. 72p. (EPA/ROD/R-—04-89/045). 
Available from NTIS, PC A04/MF A01. 

The Amnicola Dump site is an 18-acre inactive construction de- 
bris disposal site located in Chattanooga, Tennessee. The only 
industrial waste reportedly disposed of at the site was latex waste. 
Unauthorized waste dumping and concerns about leachate dis- 
charge in proximity to the drinking water intake area led to closure 
of the site in 1973. The current owner and operator has been burn- 
ing, storing, and handling creosoted railroad ties, contributing to 
elevated PAHs in surface soil. The primary contaminants of concern 
affecting the soil, debris, and ground water are organics including 
PAHs, and metals including chromium. The selected remedial ac- 
tion for the site includes excavating and screening 600 cu yd of 
contaminated soil/debris with onsite solidification/fixation of 400 cu 
yd of contaminated soil and 200 cu yd of debris (debris exceeding 
cleanup goals or LDR Requirements will be disposed of offsite), 
followed by onsite disposal of solidified mass; monitoring of ground 
water for 4 years; conducting a public health assessment 5 years 
after completion of the remedial action; and implementation of insti- 
tutional controls including ground water and land-use restrictions. 
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9981 (PB-90-107574/XAB) Supertund Record of Decision 
(EPA Region 3): Hebelka Auto Salvage Yard, Weisenburg 
Township Lehigh County, PA. (First remedial action), March 
1989. Environmental Protection Agency, Washington, DC (USA). 
Office of Emergency and Remedial Response. 31 Mar 1989. 69p. 
(EPA/ROD/R-03-89/069). Available from NTIS, PC AO4/MF A01. 

The 20-acre Hebelka site is located in a rural area of the 
Weisenburg Township in Lehigh County, Pennsylvania. From 1958 
to 1979, the property was used as an automobile junk yard. Debris 
including two large piles of battery casings, empty drums, junk 
cars, and scrap metal were accumulated on site. A site inspection 
in December 1985 revealed lead in soil downgradient from the 
battery piles, and chromium in downgradient sediments. Lead con- 
centrations were highest in surface-soil samples (<3ft) ranging 
from 200-65,000 mg/kg. The record of decision addresses source 
control; a second operable unit will address migration pathways 
such as downgradient sediments and ground water. The primary 
contaminant of concern at the site is lead. The selected remedial 
action for the site includes excavation and onsite fixation of 5,000 
cu yd of soil, followed by offsite disposal of treated soil at a sani- 
tary landfill; excavation and recycling of 1,000 cu yd of battery 
casings; and soil backfilling and revegetation. 


9982 (PB-90-107731/XAB) Health assessment for G & H 
Landfill National Priorities List (NPL) Site, Macomb County, 
Michigan, Region 5. CERCLIS No. MID980410823. Final report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 12 Apr 1989. 24p. Available from NTIS, PC A03/MF A01. 
The G&H Landfill National Priorities List site is located in Ma- 
comb County, Michigan, near the Town of Utica. The landfill initially 
operated as a waste-oil reclamation facility. Later, the facility oper- 
ated as a municipal-waste landfill until its closure in 1973. 
Releases from the landfill have contaminated surface water, sedi- 
ments, and soils with aromatic hydrocarbons, polynuclear aromatic 
hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), and other 
organic and inorganic chemicals. Elevated concentrations of PCBs 
and other chemicals were detected in wild animals from south of 
the landfill and in fish from the Clinton River. The site is of poten- 
tial health concern because of the risk to human health resulting 
from possible exposure to hazardous substances at concentrations 
that may result in adverse health effects. Exposure pathways of 
potential health concern include the use of contaminated ground 
water for potable and non-potable purposes and the consumption 
of contaminated wild animals and fish from the Clinton River area. 


9983 (PB-90-107830/XAB) Health assessment for Mason 
County Landfill National Priorities List (NPL) Site, Pere Mar- 
quette Township, Mason County, Michigan, Region 5. 
CERCLIS No. MID980794465. Final report. Agency for Toxic Sub- 
stances and Disease Registry, Atlanta, GA (USA). 10 Apr 1989. 
26p. Available from NTIS, PC A03/MF A01. 

The Mason County Landfill Site is located approximately three 
miles south of the City of Ludington and one mile east of Lake 
Michigan in Pere Marquette Township, Mason County, Michigan. 
The landfill received general refuse, garbage, industrial refuse, liq- 
uids and sludges, and industrial wastes. The landfill was closed to 
further dumping and disposal in August 1978. Surface-soil contami- 
nants of concern are lead and arsenic. Ground water 
contaminants of concern are benzene, 1,1-dichloroethene, bis(2- 
ethylhexyl)phthalate, acetone, sodium, lead, zinc, and manganese. 
Surface-water contaminants of concern are cadmium, chromium, 
manganese, selenium, silver, sodium, beryllium and antimony. 
Sediment contaminant of concern is arsenic. The site is of potential 
health concern because of the risk to human health resulting from 
possible exposure to hazardous substances at concentrations that 
may result in adverse health effects. Human exposure to VOCs, in- 
organics, and metals may occur/be occurring/have occurred via 
ingestion, inhalation, and dermal absorption. 


9984 (PB-90-108366/XAB) Health assessment for Coshoc- 
ton, City Landfill, Coshocton, Ohio, Region 5. CERCLIS No. 
OHD980509830. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 2 Dec 1988. 12p. Available 
from NTIS, PC A03/MF A01. 

The Coshocton City Landfill site is located about 3.5 miles south- 
east of Coshocton, Ohio. Contaminants found in high 





concentrations at the site include acetone, chlorinated phenols, ph- 
thalates, and xylenes. Potential contaminant-migration pathways 
include dermal contact with or ingestion of ground water, surface 
water, soils, and/or leachate. The site is of potential public health 
concern because of the potential for exposure to the contaminants 
through domestic usage of the ground water, dermal contact and/ 
or inhalation, and the potential for physical injury for remedial work- 
ers and trespassers. 


9985 (PB—90-108895/XAB) Health assessment for Big D 
Campground, Kingsville, Ohio, Region 5. CERCLIS No. 
OHD980611735. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 15 Mar 1989. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The Big 'D’ Campground Site is listed on the National Priorities 
List. The site was used as a landfill for waste products. Preliminary 
on-site sampling results have not been reported. Physical hazards 
were not reported. Based on available information, the site is con- 
sidered to be of potential public health concern because of the risk 
to human health caused by the possibility of human exposure to 
hazardous substances. Area residents, on-site employees, and 
campers may be exposed to waste materials via all the above- 
mentioned pathways. 


9986 (PB-90-108960/XAB) Health assessment for Sanitary 
Landfill Company, Dayton, Ohio, Region 5. CERCLIS No. 
OHD093895787. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 10 Apr 1989. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The Sanitary Landfill Company Site is listed on the National Pri- 
orities List. SCS accepted municipal and industrial wastes from 
1965 to 1980. Contaminants reported to exist on-site include cad- 
mium, chromium, copper, lead, asbestes, and various solvents. 
However, sampling information has not been reported. In addition, 
physical hazards and off-site sampling information were not 
reported. The site is considered to be of public health concern be- 
cause of the risk to human health caused by the possibility of 
human exposure to hazardous substances. Ingestion and inhalation 
of, and direct contact with, contaminants exposed on-site by area 
residents that have access to the site and ingestion of contami- 
nated ground water are the likely exposure pathways of concern. 


9987 (PB-—90-108978/XAB) Health assessment for Skinner 
Landfill, West Chester, Butler County, Ohio, Region 5. CER- 
CLIS No. OHD063963714. Preliminary report. Agency for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 15 Nov 
1988. 7p. Available from NTIS, PC A02/MF A01. 

The Skinner Landfill site is listed on the National Priorities List. 
The environmental contamination on-site consists of cyanide (9.1 
ppm), cadmium (755 ppm), and chromium (350 ppm) in the liquid 
sludge in the lagoon. The potential environmental pathways of con- 
cern are contaminated ground water, leachate, surface-water 
runoff, and soil/sediment. The site is considered to be of potential 
public health concern because of the risk to human health caused 
by the possibility of exposure to hazardous substances via ground 
water, surface water, soil, and sediment. On-site workers could be 
exposed via inhalation. 


9988 (PB-90-109059/XAB) Health assessment for Lauer 1 
Sanitary Landfill, Menomonee Falls, Wisconsin, Region 5. 
CERCLIS No. WID058735994. Preliminary report. Wisconsin Div. 
of Health, Madison, WI (USA). 6 Jun 1989. 9p. Available from 
NTIS, PC A02/MF A01. 

The Lauer 1 Sanitary Landfill is listed on the National Priorities 
List. The site is located immediately east of Menomonee Falls, 
Wisconsin in the northeast corner of Waukesha County. From the 
1950s to 1972, the privately-owned landfill accepted a variety of 
municipal and industrial wastes. Contaminants recovered from 
analysis of on-site leachate samples in 1982 consisted of the fol- 
lowing chemicals and concentrations: benzene (750 micro grams/ 
1), cyanide (98 micro grams/l), toluene (90 micro grams/l), and zinc 
(173 micro gram/l). Based on the available information, the site is 
considered to be of potential public health concern. The risk to hu- 
man health caused by the possibility of exposure to hazardous 
substances is via contaminated groundwater, surface water, soil 
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and air. Additional exposures may exist through the ingestion of 
contaminated plants and animals. 


9989 (PB-90-109083/XAB) Health assessment for Hunts 
Disposal Landfill, Caledonia, Wisconsin, Region 5. CERCLIS 
No. WID980511919. Preliminary report. Wisconsin Div. of Health, 
Madison, WI (USA). 6 Dec 1988. 9p. Available from NTIS, PC 
AO2/MF A01. 

Hunts Disposal Landfill (HDL) is listed on the National Priorities 
List. The site is located approximately eight miles north of Racine, 
Wisconsin in a sparsely populated agricultural area of Racine 
County. Results from the ground-water samples included the fol- 
lowing chemicals and concentrations: arsenic (20 ppb), barium 
(407 ppb), calcium (898,000 ppb), chromium (64 ppb), cobalt (33 
ppb), iron (66,600 ppb), lead (37 ppb), magnesium (417,000 ppb), 
manganese (3,330 ppb), nickel (77 ppb), potassium (10,700 ppb), 
sodium (13,600 ppb), and vanadium (99 ppb). One of the 
surface-water samples contained the following chemicals and con- 
centrations: barium (216 ppb), calcium (131,000 ppb), chromium 
(25 ppb), cobalt (8.4 ppb), iron (26,500 ppb), magnesium (61,000 
ppb), manganese (1,940 ppb), nickel (24 ppb) and vanadium (39 
ppb). Results from two of the four soil samples included the 
following chemicals and concentrations: cadmium (14 ppm), 1,1- 
dichloroethane (57 ppb), nickel (64 ppm), tin (87 ppm) and 
1,1,1-trichloroethane (10 ppb). Based on the available information, 
the site is considered to be of potential public health concern be- 
cause of the risk to human health caused by the possibility of 
exposure to hazardous substances via ground-water, surface wa- 
ter, soil, air, and potentially contaminated game animals. 


9990 (PB—90-109117/XAB) Health assessment for Eau 
Claire Municipal Well Field National Priorities List (NPL) Site, 
Eau Claire, Wisconsin, Region 5. CERCLIS No. WID980820054. 
Final report. Agency for Toxic Substances and Disease Registry, 
Atlanta, GA (USA). 17 Apr 1989. 16p. Available from NTIS, PC 
AO3/MF A01. 

The Eau Claire Municipal Well Field NPL Site is located in the 
northwestern section of the City of Eau Claire, Wisconsin in north- 
west Eau Claire and southwest Chippewa Counties. The site 
supplies the drinking water for approximately 57,600 residents in 
the City of Eau Claire and Washington Township. The northern part 
of the well field site in Chippewa County exhibits some contamina- 
tion by volatile organic compounds (VOCs) and semi-volatile 
organic compounds (semi-VOCs). Initial remedial actions resulted 
in the installation of an air-stripper to the municipal water supply to 
remove VOCs from the contaminated well ground waters. Investi- 
gations have indicated the presence of at least two plumes of 
ground water contamination, principally VOCs. The installation of 
an air-stripper on the municipal water supply has diminished the 
VOCs exposure by ingestion and inhalation for a large segment of 
the affected population. Chronic ingestion and inhalation of maxi- 
mal levels of VOCs found in ground water at the Eau Claire Site 
may pose a potential public health hazard for private-well users. 


9991 (PB-90-109141/XAB) Health assessment for Algoma 
City Landfill, Algoma, Wisconsin, Region 5. CERCLIS No. 
WID980610380. Preliminary report. Wisconsin Div. of Health, 
Madison, WI (USA). 21 Sep 1988. 7p. Available from NTIS, PC 
AO2/MF A01. 

The Algoma City Landfill is listed on the National Priorities List. 
The site is located approximately three miles southwest of the city 
of Algoma. In 1969, Algoma and surrounding communities began 
using the landfill for municipal and industrial waste disposal until 
1983 when the site was closed and capped. Contaminants recov- 
ered from monitoring well samples collected in 1984 consisted of 
the following: arsenic (1.5 ppb), cadmium (2.4 ppb), copper (7.3 
ppb), 1,1,2,2-tetra-chloroethane (2.2 ppb), trichloroethane (2.2 
ppb), benzene (3.9 ppb), xylene (15 ppb). Based on the available 
information, the site is considered to be of potential public health 
concern because of the risk to human health posed by the possibil- 
ity of exposure to hazardous substances via contaminated 
groundwater, surface water, air and soil/sediments. 


9992 (PB-90-109232/XAB) Health assessment for Schmalz 
Dump NPL (National Priorities Lst) Site, Harrison, Wisconsin, 
Region 5. CERCLIS No. WID980820096. Final report. Agency for 
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Toxic Substances and Disease Registry, Atlanta, GA (USA). 19 
May 1988. 21p. Available from NTIS, PC A03/MF A01. 

The Schmalz site is an abandoned dump on approximately eight 
acres in a semi-urban area in Harrison, Wisconsin. Contaminants 
of particular concern include metals, polyaromatic hydrocarbons, 
and polychlorinated biphenyls. The property has about 60 resi- 
dences and businesses within 1000 feet; the site is about 500 feet 
from Lake Winnebago, a source of public water supply. All facilities 
in the area are provided with public water, but many residential 
wells still are used. Limited use of ground water as a source of do- 
mestic potable water supply is reported. All except the most highly 
contaminated portion of the site is readily accessible. Contami- 
nated ground water is unsuitable for drinking on-site and extends 
some distance off-site. Contaminant levels in soil, surface water, 
and sediments on-site are of concern to public health. Contami- 
nants in sediment in off-site ditches also are of concern to public 
health. Public access to the site should be restricted unless, or un- 
til, significant on-site pathways are mitigated. No follow-up health 
study is indicated at this time. 


9993 (PB-90-109240/XAB) Health assessment for On- 
alaska Municipal Landfill, Onalaska, Wisconsin, Region 5. 
CERCLIS No. WID980821656. Final report. Wisconsin Div. of 
Health, Madison, WI (USA). 29 Dec 1988. 12p. Available from 
NTIS, PC AO3/MF A01. 

The Onalaska Municipal Landfill is in La Crosse County, Wiscon- 
sin. The town of Onalaska owned and operated the 11-acre landfill 
from 1969 to 1980 and is reported to have accepted materials in- 
cluding waste solvents, naphtha, toluene, paint residues, industrial 
wastes, barium, inorganic chemicals, industrial waste oils, ink 
residues, municipal wastes, solid wastes, solvosol, asphaltum, min- 
eral spirits, PTL-1009, transformer oil, gun oil, synthetic lubricants, 
insecticides and septic waste. Along with full barrels of solvent, a 
500-gallon tank truck partially filled with paint residues was buried 
at the site. Principal contaminants of concern in the ground water 
include trichloroethylene, naphtha, barium, 1,1,1-trichloroethane, 
1,1,2,2-tetrachloroethane, toluene, 1,1-dichloroethane, xylene, and 
ethyl benzene. Sampling of residential and monitoring wells has 
shown ground water concentrations exceeding drinking water stan- 
dards or criteria for trichioroethylene, barium, 1,1,1-trichloroethane, 
1,1-dichloroethane, 1,1,2,2-tetrachloroethane toluene, xylene, and 
ethyl benzene. The site is considered to be of potential public 
health concern. Potential human health risks could be caused by 
movement of landfill contaminants into the groundwater, soil, air, or 
surrounding surface waters. 


9994 (PB—90-111436/XAB) Health assessment for Tenth 
Street Dump/Junkyard Site, Oklahoma City, Oklahoma, Region 
6. CERCLIS No. OKD980620967. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 11 
May 1988. 7p. Available from NTIS, PC A02/MF A01. 

The Tenth Street (Frazier Pit) site is listed on the National Priori- 
ties List. The site is a 3.5-acre site previously used as a 
transformer salvage yard, landfill, and automobile junk yard. The 
contaminants in on-site soil are lead (5000 ppm) and polychlori- 
nated biphenyls (PCBs, 71,446 ppm). Benzene was found in 
drums in concentrations up to to 258,760 ppm. The site is consid- 
ered to be of potential public health concern because of the risk to 
human health caused by the possibility of exposure to hazardous 
substances via ground water. Information concerning ground water 
or well-monitoring programs was not provided and there may be a 
potential for exposures through ingestion or direct contact should 
ground water prove to be contaminated. 


9995 (PB—90-111444/XAB) Health assessment for Tinker 
Air Force Base NPL (National Priorities List) Site, Oklahoma 
City, Oklahoma County, Oklahoma, Region 6. CERCLIS No. 
OK1571724391. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 20 May 1988. 22p. Available 
from NTIS, PC A03/MF A01. 

The Tinker Air Force Base (AFB) National Priorities List site is 
located under and adjacent to Building 3001 in the northeast por- 
tion of the base. Past operations and disposal practices have 
resulted in the contamination of the subsurface soil, ground water, 
and sediment in Soldier Creek. The two contaminants in the high- 
est concentration at the site are chromium and trichloroethylene. 
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Four potable-water-supply wells at the base have been contami- 
nated. Additional potable-water-supply wells for Tinker AFB could 
become contaminated if the ground water contaminant plume is al- 
lowed to migrate further. The sediment contamination in Soldier 
Creek requires further investigation and possible remediation. The 
levels of contaminants of concern warrant continued monitoring 
and eventual remediation. 


9996 (PB-90-850595/XAB) Department of Defense 
installation-Restoration Program: Remedial action on waste- 
disposal sites. October 1980-October 1989 (Citations from the 
NTIS data base). Report for October 1980-October 1989. Na- 
tional Technical Information Service, Springfield, VA (USA). Nov 
1989. 182p. Available from NTISPC NO1/MF N01. 

This bibliography contains citations concerning the Department 
of Defense Installation-Restoration Program for remedial action on 
DOE waste-disposal sites. This program identifies past Department 
of Defense waste-disposal sites and proposes plans to eliminate 
associated hazard to public health and the environment. Identifica- 
tion of defense installations, waste-disposal sites, confirmation - 
through environmental surveys - of environmental contamination or 
hazard, recommendations regarding remedial actions, and re- 
search into remedial technology and hazardous waste toxicology 
are discussed. Most sites discussed are currently at the point of 
confirmation of contamination. Superfund records of decision re- 
ports on civilian sites are referenced in a related publication. 
(Contains 344 citations fully indexed and including a title list.) 


9997 (VTT-SYMP-—102, pp. 19-32) Optimal beneficiation of 
global resources. Aloisi de Larderel, J. (industry and Environment 
Office, Paris (France). United Nations Environment Programme). 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1989. (CONF- 
8806445-: Seminar on non-waste technology, Espoo (Finland), 
20-23 Jun 1988). In Non-waste technology: Volume 1. Order 
Number DE90728202. Available from NTIS (US Sales Only), PC 
A20/MF A01; NTIS (US Sales Only), PC A19/MF A01. 

The growth of the world’s population and related human activities 
are clearly leaving major effects on the environment and on the 
level of use of natural resources: forests are disappearing, air 
pollution is leading to acid rains, changes are occuring in the atmo- 
spheric ozone and global climate, more and more people lack 
access to reasonable safe supplies of water, soil pollution is be- 
coming a problem, mineral and energy resources are increasingly 
being used. Producing more with less, producing more, polluting 
less, these are basic challenges that the world now faces. Low- 
and non-waste technologies are certainly one of the keys to those 
challenges. 


9998 (VTT-SYMP-102, pp. 147-160) A choice of techno- 
logical futures. Maas, R.J.M. (National Institute for Public Health 
and Environmental Protection, Bilthoven (The Netherlands). Labo- 
ratory for Waste Materials and Emissions). Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1989. (CONF-8806445-: Semi- 
nar on non-waste technology, Espoo (Finland), 20-23 Jun 1988). In 
Non-waste technology: Volume 1. Order Number DE90728202. 
Available from NTIS (US Sales Only), PC A20/MF A01; NTIS (US 
Sales Only), PC A19/MF A01. 

The aim is to stress the importance of non-waste technologies in 
solving long-term global problems such as the accumulation of 
large-scale pollution and depletion of world resources. This is illus- 
trated by the results of a simple model by means of which the 
costs and benefits of different environmental techniques can be 
compared. With increasing abatement efforts the present policy, 
which is mainly aimed at end of pipe waste treatment, will become 
unaffordable in the long run. This policy does not contribute to the 
prevention of the imminent depletion of natural resources. By intro- 
ducing clean and economic techniques, pollution and depletion of 
natural resources can be abated at the same time. A sustainable 
growth can only be reached by continuously introducing more effi- 
cient techniques. 


9999 (VTT-SYMP-—102, pp. 213-226) Attaining environmen- 
tal goals - a method to support decisions. Latesteijn, M.C. van 
(Scientific Council for Government Policy, The Hague (Nether- 
lands)). Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1989. 





(CONF-8806445—: Seminar on non-waste technology, Espoo (Fin- 
land), 20-23 Jun 1988). In Non-waste technology: Volume 1. 
Order Number DE90728202. Available from NTIS (US Sales Only), 
PC A20/MF A01; NTIS (US Sales Only), PC A19/MF A01. 

In a recent study by the Netherlands Scientific Council for Gov- 
ernment Policy entitled 'Scope for Growth’ and analysis is made of 
the possibilities for the simultaneous realization of environmental 
and socio-economic goals. The analysis is based on a dynamic lin- 
ear programming model and the method of Interactive Multiple 
Goal Programming is used. In an interactive process environmental 
and socio-economic goals are optimized, resulting in a number of 
balanced growth scenarios. In the model two environmental goals 
are specified. One relates to the reduction of the emissions caus- 
ing acidification. The other pertains to the execution of a range of 
proposed measures to control other pollutants, such as for exam- 
ple PCB's and toxic chemical wastes. The realization of these 
environmental goals can be affected in the model in two ways. 
Either by reducing economic activities in sectors which cause pollu- 
tion or by the engagement of economic sectors which abate 
pollution. For the latter purpose four pollution abatement sectors 
are specified based on the state-of-the-art and future trends in 
technical developments. Of course a combination of reduced pro- 
duction activities and of active polution abatement sectors is 
allowed as well. The study demonstrates the possibility to incorpo- 
rate technical knowledge in an economic recovery. As a result the 
costs of pollution control are shown in trade-offs between different 
goals. For policy choices these are the real costs to be considered. 
Hence, this method is useful to policy-makers by assisting them in 
solving complex decision problems. For instance, the results of the 
study show that simultaneous realization of economic and pro- 
posed environmental goals is possible. 


10000 The Georgia Tech hazardous-waste technical assis- 
tance program. Nemeth, J.C.; Kamperman, K.L. Transactions of 
the American Nuclear Society (USA), 59: 94-95 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

The Georgia Tech Hazardous Waste Technical Assistance Pro- 
gram (HWTAP), established within the Environment, Health, and 
Safety Division (EHSD) in 1983, is described in this paper from the 
standpoints of historical development, funding, philosophical and 
technical approaches, performance and accomplishments, and 
plans for the future. Modeled originally after the Occupational 
Safety and health Administration (OSHA)-sponsor, On-Site consul- 
tation Program in place at Georgia Tech since 1978, the primary 
goals of the HWTAP are to promote waste reduction/minimization 
and to effect regulatory compliance through on-site technical assis- 
tance to Georgia organizations, private and public; to distribute 
technical information through telephone assists and written materi- 
als; to present workshops and seminars; and to perform research 
projects. The on-site technical assistance portion of the program, 
currently staffed by six persons and offered on a voluntary and 
confidential basis at no cost to the user, has expanded into several 
waste management and pollution control areas beyond hazardous 
waste pers se, including hazardous material control and emer- 
gency response training. 


10001 Internship - practical education. Porell, A.L.; Bauman, 
H.F. Transactions of the American Nuclear Society (USA), 59: 95- 
97 (1989). (CONF-890604—: Annual meeting of the American 
Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The current emphasis on regulatory compliance with 
environmental laws has depleted the availability of experienced en- 
vironmental scientists and engineers needed to initiate critical 
environmental projects. Further, projects of short duration and long- 
term commitments to employment situations are considered a high 
risk for both the employer and the employee. Martin Marietta En- 
ergy Systems, Inc., has met this challenge for federal agencies 
through the US Department of Energy's (DOE’s) Hazardous Waste 
Remedial Actions Program (HAZWRAP). Through unique interde- 
partmental agency agreements between the DOE and the 
Department of Defense (DOD) and contractual arrangements be- 
tween Energy Systems, DOE, and the University of Tennessee's 
(UT's) Waste Management Institute (WMI), an intern program was 
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formulated. HAZWRAP is a DOE headquarters’ program for ad- 
dressing hazardous-waste issues at all DOE facilities. Energy 
Systems is the support contractor office responsible for developing 
policies and implementing plans for this program. Under this char- 
ter, HAZWRAP assembled a large staff of experienced project 
managers for developing remedial actions plans, while providing 
other federal agencies assistance in implementing their remedial 
actions programs. HAZWRAP project managers are currently man- 
aging remedial investigations and feasibility studies at 130 federal 
facilities located throughout the DOD. 


10002 Probabilistic risk assessment of CERCLA land dis- 
posal design features. Parker, F.L. Transactions of the American 
Nuclear Society (USA), 59: 101-102 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

The work reported in this paper has been carried out to evaluate 
the effectiveness of various design features that might be incorpo- 
rated into land disposal designs that would meet the requirements 
and intent of the Comprehensive Environmental Response, Com- 
pensation and Liability Act and its amendments. The results also 
highlight some of the policy dilemmas the results suggest. The first 
in a series of studies developed an algorithm of a probabilistic risk 
assessment (PRA) for two well-known hazardous-waste sites in 
Tennessee. The initial study was carried out using the major chem- 
icals, chlordane, heptachlor, and carbon tetrachloride, found at 
these sites. The second study looked at the common assumption 
of saturated flow below waste burial grounds, whereas in reality 
there is usually some unsaturated volume below burial grounds. 
For subsequent studies, substances representative of a broad 
class of hazardous chemicals were chosen, lead (heavy metals), 
benzene (solvents), and heptachior (chlorinated hydrocarbons). 
The third study looked at the improvement in safety when synthetic 
liners were placed beneath hazardous waste sites. Studies are un- 
der way on the efficiency of cutoff walls and comparative benefits 
of and land farming to land filling. 


2904 Energy Resources 
Refer also to citation(s) 9473, 10015, 10370, 11433, 11435, 11449 


10003 (AD-A-212740/5/XAB) Supply of tungsten in 1989. 
Final report. Dowding, R.J.; Tauer, K.J. Army Materials Research 
Agency, Watertown, MA (USA). Materials Technology Lab. Aug 
1989. 17p. (MTL-TR—89-80). Available from NTIS, PC A03/MF A01. 

The current supply and consumption of tungsten is examined 
with its implications for the Army’s current and future needs. Worid 
production of tungsten concentrate in 1987 was reported to have 
been in excess of 40,000 metric tons (MT) of contained tungsten 
and was produced by only a few countries, mainly the People’s Re- 
public of China and the USSR. This production was shown to have 
been skewed due to market conditions. Therefore, the evaluation 
was done with 1984 as the base year, since it had a more even 
distribution of tungsten-producing countries. There is only one user 
of tungsten that exceeds the consumption of the United States, 
that is the USSR. The USSR typically has been able to supply its 
own needs and imports very little tungsten. The United States, on 
the other hand, had to import 100% of its tungsten requirements in 
1988. The improvements in cutting-tool technology have led to an 
overall decrease in the worldwide demand for tungsten which, at 
present, provide an effective increase in the supply of tungsten of 
2,500MT. The conclusion is that there should be enough tungsten 
to supply the Army's needs now, and in the forseeabie future. 


10004 (PB—90-850405/XAB) Wetlands legislation and man- 
agement. February 1988-October 1989 (Citations from the 
Selected Water Resources Abstracts data base). Report for 
February 1988-October 1989. National Technical Information Ser- 
vice, Springfield, VA (USA). Nov 1989. 48p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB-89-861868. 

This bibliography contains citations concerning Federal and state 
legislation governing coastal and fresh-water wetlands. Studies of 
regional regulations and management of specific cites are included. 
Reconciling environmental considerations with economic pressures 
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and landowners’ rights is discussed. Wetlands restoration projects, 
conservation projects, and development plans are presented. Many 
citations discuss wetlands management and law in relation to the 
Clean Water Act. (This updated bibliography contains 63 citations, 
13 of which are new entries to the previous edition.) 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 9134, 9575, 9613, 9614, 9887, 9950, 
10024, 10025, 10026, 10027, 10028, 10029, 10034, 10036, 10046, 
10063, 10067, 10070, 10105, 10122, 10368, 11128, 11480 


10005 (CIMW/S—CE-02846, pp. 5) The time for strategic al- 
liances: Government industry partnerships in research. Si. 
Denis, E. (Saskatchewan Research Council, SK (Canada)). Cana- 
dian Inst. of Mining and Metallurgy, Regina, SK (Canada). 1989. 
(CONF-8909278—: 3. technical conference of the south 
Saskatchewan section of the Petroleum Society of CIM, Regina 
(Canada), 25-27 Sep 1989; CE-02846). In Third Saskatchewan 
petroleum conference. Available from information Centre 
Saskatchewan Research Council, 15 Innovation Bivd., Saskatoon, 
SK, CAN S7N 2X8. Prices: $50.00 CAN. 

This paper is about cooperation between the Saskatchewan Re- 
search Council (SRC) and the industry. The SRC invests $4M/y in 
research and development activities. The Potash Producers Asso- 
ciation is cited as an example, because it is practicaly upporting 
environmental activities to deal with the soluble tailings on the 
ground in Saskatchewan of a corporation which is being proactive 
in the field of the environment. Another topic of research is heavy 
oil recovery, in which the SRC invests over $1My; from the find- 
ings, carbon dioxide may be a more economical recovery agent 
than steam in thin reservoirs. The SRC has developed a success- 
ful practice of multi-client project work and invites contributions 
from the industry. 


10006 (CONF-891264—1) Industry partnerships with the 
Oak Ridge National Laboratory. Siemens, W.D. Martin Marietta 
Energy Systems, Inc., Oak Ridge, TN (USA). Office of Technology 
Applications. Dec 1989. 23p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. From Conference on 
consortia and technology transfer: private sector initiatives; Austin, 
TX (USA); 3-5 Dec 1989. Order Number DE90004244. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

Industry pamterships with national laboratories offer the opportu- 
nity to tap their considerable technological resources in the fight to 
regain our international competitiveness. Factors important to 
creating a successful partnership are outlined, and examples of in- 
dustry partnerships initiated at Oak Ridge National Laboratory are 
described. 2 tabs. 


10007 (CONF-8704387—) Innovations in turbine-alternator 
set design. Proceedings of the conference held in Rome 
(aly), 15 Apr 1987. ENEA, Rome (Italy). Sep 1988. 224p. (in Ital- 
ian). From Conference on innovations in turbine-alternator set 
design; Rome (italy); 15 Apr 1987. Order Number DE90733605. 
Available from NTIS (US Sales Only), PC A10. 

The conference on ‘Innovations in Turbine-Alternator Set De- 
sign’, held in Rome, Italy, 15 April 1987, dealt with the Italian 
Government sponsored and managed research and development 
activities: program management, financing, coordination, organiza- 
tion, participants (manufacturers, designers, universities and 
research centres), objectives, schedules, progress and future plan- 
ning orientation. Separate abstracts were prepared for all the 
papers (10) of this report. 


10008 (CONF-8704387-, pp. 1-11) Industrial promotion rel- 
ative to thermal power plant design and tabrication: ENEA 
(aly) program progress report. Lelli, G. (ENEA, Casaccia (italy). 
Dipt. Reattori Termici). ENEA, Rome (Italy). Sep 1988. (in Italian). 
From Conference on innovations in turbine-alternator set design; 
Rome (italy); 15 Apr 1987. In Innovations on turbine-alternator set 
design. Proceedings of the conference held in Rome (Italy), 15 Apr 
1987. Order Number DE90733605. Available from NTIS (US Sales 
Only), PC A10. 


150 ERA Vol. 15, No. 5 


The industrial promotion program of the ENEA (italian Commis- 
sion for Alternative Energy Sources) thermal reactor department is 
designed: to improve nuclear power pliant safety in terms of acci- 
dent prevention, mitigation and accident control; to support industry 
in a more rapid and efficacious realization of light water plants; to 
transfer technology relative to nuclear power plants to the fossil- 
fuel power plant sector. Research and development activities, 
sponsored in large part by the Government and coordinated by 
ENEA have greatly reduced dependency by industry upon external 
consulting in the case of BWR nuclear island design and have al- 
lowed the development of added safety features for the standard 
Westinghouse PWR, as well as BOP technological innovations, 
relative to plant design, fabrication, on-line control systems and ex- 
pert systems. These technologies are now being transferred to the 
conventional plant sector. 


10009 (CONF-8704387-, pp. 39-58) Power plant turbine- 
alternator set R&D: Italian national program coordination, 
objectives, progress report. Martini, M. (ENEA, Casaccia (italy). 
Dipt. Reattori Termici). ENEA, Rome (Italy). Sep 1988. (in Italian). 
From Conference on innovations in turbine-alternator set design; 
Rome (Italy); 15 Apr 1987. In /nnovations in turbine-alternator set 
design. Proceedings of the conference held in Rome, 15 Apr 1987. 
Order Number DE90733605. Available from NTIS (US Sales Only), 
PC A10. 

A progress report is given on an Italian Government sponsored 
power plant turbo-alternator research program. The research activi- 
ties being conducted in various industrial firms and universities are 
being coordinated by ENEA (italian Commission for Alternative En- 
ergy Sources). Important planning objectives, in addition to 
effective use of available financial and human resources, are to en- 
sure that the innovation being developed will be marketable on an 
international level and that the innovative technological know-how 
will be quickly transferred. 


10010 (CONF-8704387-, pp. 59-64) IMI management of Ital- 
ian applied research tund objectives and results. Alderisio, P.; 
De Francisci, F. ENEA, Rome (italy). Sep 1988. (in Italian). From 
Conference on innovations in turbine-alternator set design; Rome 
(Italy); 15 Apr 1987. In Innovations in turbine-altternator set design. 
Proceedings of the conference held in Rome, 15 Apr 1987. Order 
Number DE90733605. Available from NTIS (US Sales Only), PC 
A10. 

This paper reviews the objectives and results of the applied re- 
search program coordinated by IMI, the Italian Movablies Institution. 
A brief history is given of this special fund created to sustain tech- 
nological innovation and transfer within Italian industry. Emphasis 
is placed upon a description of R&D activities undertaken within 
the realm of turbine-alternator sets for power piants. 


10011 (CONF-8704387-, pp. 65-88) Ansaido Componenti 
(italy) programs: Results and directions taken with regard to 
turbines and alternators. Annino, V. (Ansaldo Componenti, 
Genoa (ltaly)); Barozzi, A.; Bonzani, G. ENEA, Rome (italy). Sep 
1988. (In Italian). From Conference on innovations in turbine- 
alternator set design; Rome (Italy); 15 Apr 1987. In Innovations in 
turbine-alternator set design. Proceeding of the conference held in 
Rome (Italy), 15 Apr 1987. Order Number DE90733605. Available 
from NTIS (US Sales Only), PC A10. 

Past results, present goals, directions taken and innovation and 
development programs of Ansaldo Componenti (italy), a major 
builder of nuclear and fossil-fuel power plant components, are 
discussed within the framework of the changing national and inter- 
national market situation. Emphasis is given to the supply and 
demand of steam and gas turbines, turboalternators and hydraulic 
alternators. The marketing analysis indicates the need for a more 
competitive product with higher quality standards and greater guar- 
antees of reliability to meet the current slow growth of new orders 
due to the lack of financial resources in developing countries and 
local stagnation brought on by a negative public opinion with 
regard to the safety of nuclear plants and the environmental com- 
patibility of fossil-fuel plants. Research and development is being 
geared towards the realization of a highly innovative product that is 
durable, safe, with economy of operation and maintenance, so that 
the necessary substantial capital investment would seem more at- 
tractive to potential buyers. 





10012 (CONF-8704387—, pp. 101-113) Results and objec 
tives of innovation programs relevant to alternators at 
Tecnomasio Italiano Brown Boveri (italy). Calcia, C.; Borsaro, R. 
ENEA, Rome (italy). Sep 1988. (in Italian). From Conference on in- 
novations in turbine-alternator set design; Rome (Italy); 15 Apr 
1987. In Innovations in turbine-alternator set design. Proceedings 
of the conference held in Rome, 15 Apr 1987. Order Number 
DE90733605. Available from NTIS (US Sales Only), PC A10. 

This progress report on R&D activities, undertaken by Tecnoma- 
sio Italiano Brown Boveri (italy), within the framework of 
Government sponsored programs outlines objectives and develop- 
ments with regard to turboalternator set design aspects, 
specifically: torsional vibrations of electromagnetic origin (simula- 
tion and materials testing); monitoring and diagnostics of vibration 
of stator winding heads (development of a mathematical model and 
its validation through tests); monitoring and diagnostics of mechani- 
cal and electrical noise; performance testing of stator insulation 
system; variable velocity synchronous. 


10013 (CONF-8704387—, pp. 115-120) Turbo-alternator for 
thermal power plants: Knowledge base development at Ercole 
Marelli Nuova Elettromeccanica (Italy). Galasso, G. (Ercole 
Marelli, Milan (Italy)). ENEA, Rome (Italy). Sep 1988. (In Italian). 
From Conference on innovations in turbine-alternator set design; 
Rome (italy); 15 Apr 1987. In Innovations in turbine-alternator set 
design. Proceedings of the meeting held in Rome, 15 Apr 1987. 
Order Number DE90733605. Available from NTIS (US Sales Oniy), 
PC A10. 

The paper deals with the technological innovations being devel- 
oped by Ercole Marelli Nuova Elettromeccanica Generale (italy) in 
the field of the design and fabrication of turbo-alternators for ther- 
moelectric plants. The R&D activities, carried out within the 
framework of an ENEA (Italian Commission for Alternative Energy 
Sources) managed industrial promotion-technology _ transfer 
program, are aimed at improvements to synchronous and asyn- 
chronous motors, the use of variable frequency systems, the 
investigation of torsional vibrations of electromagnetic origin, and 
the development of digital control systems. 


10014 (CONF-8704387-, pp. 121-140) Finalized Energy 
Project 2 (CNR-ENEA): Problematics and research on steam 
turbines and turbomachinery. Casci, C. (Politecnico di Milano, 
Milan (Italy). Dipt. di Energetica). ENEA, Rome (Italy). Sep 1988. 
(in Italian). From Conference on innovations in turbine-alternator 
set design; Rome (italy); 15 Apr 1987. In Innovations in turbine- 
alternator set design. Proceedings of the meeting held in Rome 
(aly), 15 Apr 1987. Order Number DE90733605. Availabie from 
NTIS (US Sales Only), PC A10. 

An assessment is made of the efficacy of the management of an 
Italian Government sponsored and coordinate research program for 
the development of steam turbine and turbomachinery technology. 
The key areas of study involve large turbine blade behaviour in wet 
steam, reduction of thermo-fluid dynamic losses, fluid dynamic 
excited phenomena affecting blades (mechanical vibrations, insta- 
bility), improvement of the performance of intake and outlet ducts, 
small centripetal turbines, two-stage reversible hydraulic machines, 
turbulent flow in gas compressors and combustion kinetics relative 
to gas trubines. Brief notes are given on research objectives, 
progress in obtaining results, the scheduling and coordinating of 
activities and management of resources. 


10015 (CONF-8704387-, pp. 141-162) Management, control 
and coordination of operational phase activites (Italian Gov- 
ernment sponsored and managed R&D program relevant to 
turboalternator design). Scabbia, G. (ENEA, Casaccia (italy). 
Dipt. Reattori Termici). ENEA, Rome (Italy). Sep 1988. (in Italian). 
From Conference on innovations in turbine-alternator set design; 
Rome (italy); 15 Apr 1987. in Innovations in turbine-alternator set 
design. Proceedings of the conference held in Rome (Italy), 15 Apr 
1987. Order Number DE90733605. Available from NTIS (US Sales 
Only), PC A10. 

With reference to the organizational, operational and financing 
schemes of the Italian Government sponsored R&D activities in 
turbine-alternator set design, the problematics relevant to the man- 
agement and control of government managed programs are 
discussed with emphasis given to aspects of coordination between 
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government research centers, industry and universities and to con- 
flicts due to differences in the nature of objectives, financing and 
scheduling philosophies, as well as to commercialization con- 
straints. 


10016 (EUR—11834-Vol.1) Evaluation of the R and D pro- 
gramme in the field of non-nuclear energy (1985-1988): 
Volume 1. Bondi, H.; Amman, F.; Jaumotte, A.; Marnet, C.; 
Palomares, J.J.; Uffen, R.J.; Waldteufel, P. Commission of the Eu- 
ropean Communities, Luxembourg (Luxembourg). Directorate 
General Telecommunications, Information Industries and Innova- 
tion. c Jun 1988. 150p. Sponsored by Commission of the 
European Communities. Available from NTIS (US Sales Only), PC 
AO8/MF A01; Office for Official Publications of the European Com- 
munities, 2, rue Merciier, L-2985 Luxembourg; Price ECU 13.75. 

Research evaluation - Report No. 24. 

It is well Known that quantitatively speaking, solar energy is the 
most important source of energy on earth, even though it is widely 
dispersed and therefore difficult to use in applications apart from 
the “natural” ones such as photosynthesis, etc., as it requires ele- 
ments to concentrate and convert such energy. 6 figs., 11 tabs. 


10017 (LA-11650-MS) Publications of Los Alamos re- 
search 1988. Varjabedian, K.; Dussart, S.A.; McClary, W.J.; Rich, 
J.A. (comps.). Los Alamos National Lab., NM (USA). Dec 1989. 
264p. Sponsored by U.S. DOE Management & Administration. 
DOE Contract W-7405-ENG-36. Order Number DE90005016. 
Available from NTIS, PC A12/MF A01; OSTI; INIS; GPO Dep. 

This bibliography lists unclassified publications of work done at 
the Los Alamos National Laboratory for 1988. The entries, which 
are subdivided by broad subject categories, are cross-referenced 
with an author index and a numeric index. 


10018 (ORNL/PPA-89/2) Oak Ridge National Laboratory in- 
stitutional plan, FY 1990-FY 1995. Oak Ridge National Lab., TN 
(USA). Nov 1989. 219p. Sponsored by U.S. DOE Energy Research. 
DOE Contract ACO5-840R21400. Order Number DE90004905. 
Available from NTIS, PC A10/MF A01 - OSTI; GPO Dep. 

The Oak Ridge National Laboratory is one of DOE’s major multi- 
program energy laboratories. ORNL’s program missions are (1) to 
conduct applied research and engineering development in support 
of DOE’s programs in fusion, fission, fossil, renewables (biomass), 
and other energy technologies, and in the more efficient conversion 
and use of energy (conservation) and (2) to perform basic scientific 
research in selected areas of the physical and life sciences. These 
missions are to be carried out in compliance with environmental, 
safety, and health regulations. Transfer of science and technology 
is an integral component of our missions. A complementary mis- 
sion is to apply the Laboratory's resources to other nationally 
important tasks when such work is synergistic with the program 
missions. Some of the issues addressed include education, 
international competitiveness, hazardous waste research and de- 
velopment, and selected defense technologies. In addition to the 
R&D missions, ORNL performs important service roles for DOE; 
these roles include designing, building, and operating user facilities 
for the benefit of university and industrial researchers and supply- 
ing radioactive and stable isotopes that are not available from 
private industry. Scientific and technical efforts in support of the 
Laboratory's missions cover a spectrum of activities. In fusion, the 
emphasis is on advanced studies of toroidal confinement, plasma 
heating, fueling systems, superconducting magnets, first-wall and 
blanket materials, and applied plasma physics. 69 figs., 49 tabs. 


2906 Nuclear Energy 
Refer also to citation(s) 9188, 9418, 9962, 10205, 10274 


10019 (NEI-SE-45) ELMIA Energy and Future 88. Confer- 
ence E5. Nuclear power phaseout and storage of nuclear 
waste. Elmia AB, Joenkoeping (Sweden). 1988. 82p. (In Swedish). 
(CONF-8804317—: ELMIA energy and future conference, 
Joenkoeping (Sweden), 11-16 Apr 1988). Order Number 
DE90612711. Available from NTIS (US Sales Only), PC AOS/MF 
A01 - OSTI; INIS. 

The conference comprised lectures on the following subjects: - 
How to maintain availability, quality and safety during the phaseout 
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period to the year 2010. - Demolition of nuclear power plants. - 
Storage of nuclear waste. - Estimate of risks in a long perspective. 
- Financing of the phaseout. Separate abstracts were prepared for 
four sections of this report. (O.S.). 


10020 (NEI-SE—45, pp. 1-13) How to maintain availabiblity, 
quality, and safety during the nuclear power phaseout. Hoer- 
mander, O. (Swedish Nuclear Power Inspectorate, Stockholm 
(Sweden)). Elmia AB, Joenkoeping (Sweden). 1988. (In Swedish). 
(CONF-8804317-: ELMIA energy and future conference, 
Joenkoeping (Sweden), 11-16 Apr 1988). In ELMIA Energy and 
Future 88. Conference E5. Nuclear power phaseout and storage of 
nuclear waste. Order Number DE90612711. Available from NTIS 
(US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

Operation of the power plants implies a high degree of safety. 
Accordingly economy is connected to safety. This fact strongly 
urges the accomplishment of a high level of safety. Crucial is to 
have a competent staff on all levels within power plant and author- 
ity with a strong intention to maintain safety. On the other hand this 
demands support from the Society by satisfactory education and 
research, positive attitude and political decisions within the frame 
of a logically edified energy plan. (O.S.). 


10021 (NEI-SE—45, pp. 1-28) Nuclear waste: attitudes and 
risk experience. Sjoeberg, L. (Stanford Univ., CA (USA)). Elmia 
AB, Joenkoeping (Sweden). 1988. (In Swedish). (CONF-8804317-: 
ELMIA energy and future conference, Joenkoeping (Sweden), 11- 
16 Apr 1988). in ELMIA Energy and Future 88. Conference ES. 
Nuclear power phaseout and storage of nuclear waste. Order 
Number DE90612711. Available from NTIS (US Sales Only), PC 
AO5/MF A01 - OSTI; INIS. 

The lecture is presented under the following headings: - Risk, 
benefit, and ‘voluntariness’. - Risk and moral. - Future. - Reactions 
to risks from waste. - Background data and attitudes to wastes. - 
Experts and the public. (39 refs.) (O.S.). 


2908 Heat Utilization 


Refer also to citation(s) 10022, 10032, 10055, 10159, 10162, 
10163, 10164 


2910 Conservation 


Refer also to citation(s) 9957, 10067, 10070, 10107, 10122, 10148, 
10151, 10152, 10153, 10159, 10160, 10161, 10162, 10366, 10386, 
10387, 11357 


10022 (CONF-8803239-) Energy conservation: state of the 
art and prospectives, Rome, 23 March 1988. Federazione Ital- 
iana per l'uso Razionale dell’ Energia, Rome (italy). Nov 1988. 
142p. (In Italian). From Conference on energy conservation: state- 
of-the-art and prospectives; Rome (Italy); 23 Mar 1988. Order 
Number DE90733541. Available from NTIS (US Sales Only), PC 
A07. 

Energy conservation: state of the art and prospectives, Rome, 
23 March 1988. 

In addition to making known the various Italian organizations 
(e.g. FIRE (Italian Federation for Rational Energy Use), ENEA (ital- 
ian Commission for Nuclear and Alternative Energy Sources), 
AIGE (italian Association for Energy Management),etc.) involved in 
the implementation of energy conservation programs receiving 
legal and financial incentives from the Italian Government, the pa- 
pers in this convention outline progress being made in energy 
saving in the steel and automotive industries, small businesses 
and hospitals. Attention is given to discussion of some of the key 
elements involved in successful energy saving program manage- 
ment, @.g., energy manager training, information dissemination, 
on-site energy audits, etc.. 


10023 


(CONF-8803239-, pp. 61-79) Energy conservation: 
state of the art and prospectives. FIRE (italy) proposals. 
Lanzuolo, S. (ENI, Rome (italy)). Federazione Italiana per |'uso 
Razionale dell’ Energia, Rome (italy). Nov 1988. (in Italian). From 
Conference on energy conservation: state-of-the-art and prospec- 
tives; Rome (italy); 23 Mar 1988. In Energy conservation: state of 
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the art and prospectives, Rome, 23 March 1988. Order Number 
DE90733541. Available from NTIS (US Sales Only), PC A07. 

Paper contained in Energy conservation: state of the art and 
prospectives, Rome, 23 March 1988. 

Energy conservation consents the rationalization of final energy 
use and constitutes the best and most effective way to limit envi- 
ronmental pollution. Also considered a social benefit providing 
health and safety, it mustn’t be evaluated solely from an economic 
standpoint. In Italy, it is estimated that 20% in final use consump- 
tion at contained program costs can be obtained through proper 
planning efforts to create the provision of adequate financial incen- 
tives while making extensive use of previous experience. Current 
energy prices indicate feasibile medium and long term payback pe- 
riods on large investments (e.g. for plant retrofitting, construction of 
cogeneration plants for on-site power production, etc.). On a na- 
tional basis, it is noted that Italy, with its lack of domestic sources, 
can benefit greatly from energy conservation which reduces depen- 
dency on foreign energy supplies. 


10024 (CONF-8803239-, pp. 111-119) Energy conservation 
in Italy: opportunities and obstacies. Farinelli, U. (ENEA, Rome 
(Italy)). Federazione Italiana per l'uso Razionale dell’ Energia, 
Rome (Italy). Nov 1988. (in Italian). From Conference on energy 
conservation: state-of-the-art and prospectives; Rome (ltaly); 23 
Mar 1988. In Energy conservation: state of the art and prospec- 
tives, Rome, 23 March 1988. Order Number DE90733541. 
Available from NTIS (US Sales Only), PC A07. 

Paper contained in Energy conservation: state of the art and 
prospectives, Rome, 23 March 1988. 

In the area of consumer goods, the factor which least influences 
the overall difficulty of the implementation of energy conservation 
programs is very often the finding of technological solutions. The 
difficulties arise in attempts to introduce, economically, these en- 
ergy saving technological innovations into the market. Investments 
in this area are greatly influenced by the consumer's willingness to 
pay for added development costs. Long term payback periods are 
difficult to justify in highly competitive markets. In addition to this 
problem, in the case of a manufacturer considering retrofitting his 
process equipment, other factors must be taken into account such 
as impact on labour, plant flexibility and product quality. The trans- 
portation sector of Italy can benefit from the increased use of rail 
transport as opposed to the more energy consuming road option. 
However, the structural and organizational conditions of public 
railway system currently make this alternative economically un- 
workable. Real opportunities in economic energy saving should 
occur in 1992 with the creation of a common European energy 
market (thus allowing lower prices for petroleum products) and with 
the need for the setting of new standards for consumer goods, in 
which case, new higher efficiency levels be set. 


10025 (CONF-8803239-, pp. 121-126) Energy conservation 
in the tertiary and institutional sectors of Italy: energy saving 
in hospitals. De Renzio, M. (Progettisti Associati sri, Milan (Italy)). 
Federazione Italiana per I'uso Razionale dell’ Energia, Rome 
(Italy). Nov 1988. (In Italian). From Conference on energy conser- 
vation: state-of-the-art and prospectives; Rome (Italy); 23 Mar 
1988. In Energy conservation: state of the art and prospectives, 
Rome, 23 March 1988. Order Number DE90733541. Available 
from NTIS (US Sales Only), PC A07. 

Paper contained in Energy conservation: state of the art and 
prospectives, Rome, 23 March 1988. 

A breakdown of energy consumption by the various components 
of the tertiary and institutional sectors indicates hospitals, after 
offices, as the second highest area of consumption. Energy em- 
ployed for services, in addition to that expended for space HVAC, 
accounts for a great part of the total consumption in hospitals. With 
the use of financial incentives provided under Italian Law 308, en- 
ergy managers of hospitals are receiving training and existing 
heating plants are being improved with the incorporation of cogen- 
eration systems, heat pumps and computerized control systems. 


10026 (CONF-8803239-, pp. 133-141) The rational use of 
energy in the industrial sector. Ferrari, G. (ENEA, Rome (ltaly)). 
Federazione Italiana per I'uso Razionale dell’ Energia, Rome 
(Italy). Nov 1988. (In Italian). From Conference on energy conser- 
vation: state-of-the-art and prospectives; Rome (Italy); 23 Mar 





1988. In Energy conservation: state of the art and prospectives, 
Rome, 23 March 1988. Order Number DE90733541. Available 
from NTIS (US Sales Only), PC A07. 

Paper contained in Energy conservation: state of the art and 
prospectives, Rome, 23 March 1988. 

After some general considerations on progress being made in 
Italy towards the promotion of energy conservation, forecasts of 
national energy consumption (subdivided by type of energy i.e. 
coal, gas, etc.) and electric power demand to the year 2000 are 
analyzed to give an indication of the specific areas to which the on- 
going energy conservation program should be addressed and how 
the legislated incentives may be better structured. For example, a 
strengthening of overall provisions, in particular, those for energy 
manager training, is suggested. It is also recommended that 
smaller industries be favoured with regard to technical assistance in 
the implementation of cogeneration and energy recovery schemes. 


10027 (CONF-8803239-, pp. 143-148) ENEA interventions 
in the sector of the rational use of energy. Pitimada, D. (ENEA, 
Rome (Italy)). Federazione Italiana per I'uso Razionale dell’ Ener- 
gia, Rome (Italy). Nov 1988. (in Italian). From Conference on 
energy conservation: state-of-the-art and prospectives; Rome 
(Italy); 23 Mar 1988. In Energy conservation: state of the art and 
prospectives, Rome, 23 March 1988. Order Number DE90733541. 
Available from NTIS (US Sales Only), PC A07. 

Paper contained in Energy conservation: state of the art and 
prospectives, Rome, 23 March 1988. 

ENEA (italian Commission for Nuclear and Alternative Energy 
Sources) is heavily involved in the promotion of energy conserva- 
tion in Italy. The work involves the development of technological 
innovations and the promotion of innovative designs, systems and 
plants through the use of demonstration and technical assistance 
programs and information dissemination to industry and community 
centers. The sectors benefitting from the technical expertise offered 
by ENEA are the ceramics, textile and construction (e.g. solar 
heating system for residential buildings and community sport cen- 


ters) and agricultural industries (development of energy efficient 
greenhouses, dairy farms, etc.), as well as, the transportation 
sector (development of electric buses). The energy savings inter- 
ventions are also being applied to the development of cogeneration 
plants (for district heating), testing facilities and methods for the 
qualification of energy system components. 


10028 (CONF-8803239—, pp. 127-131) The promotion of de- 
mand in the field of energy conservation. D’Errico, E. (ENEA, 
Rome (italy)). Federazione Italiana per I'uso Razionale dell’ Ener- 
gia, Rome (Italy). Nov 1988. (in Italian). From Conference on 
energy conservation: state-of-the-art and prospectives; Rome 
(Italy); 23 Mar 1988. In Energy conservation: state of the art and 
prospectives, Rome, 23 March 1988. Order Number DE90733541. 
Available from NTIS (US Sales Only), PC A07. 

Paper contained in Energy conservation: state of the art and 
prospectives, Rome, 23 March 1988. 

This paper describes some of the instruments which, in addition 
to demonstration programs, are necessary for the establishment of 
a systematic approach to promote the demand for energy saving 
technology in Italy. For example, relative to information dissemina- 
tion as a diagnostic tool, the paper notes the benefits being 
derived from such publications as 'Risparmio Energetico’ a maga- 
zine dealing with news on technical innovations in the field of 
energy saving. Exchange of energy information is being accom- 
plished through three data banks (one for heavy industry, another 
for residential building construction, and a third which catalogues 
European Common Market, Italian and French normatives). Other 
promotional aids, to which attention is given in this paper, are train- 
ing (e.g. of energy managers, engineers, etc.), on-site energy 
audits by energy specialists and the establishment, and further de- 
velopment by means of feedback, of legal and financial incentives. 


10029 (CONF-8809331-—, pp. 9-19) National economic ad- 
vantages derived from energy conservation programs in Italy. 
Pela, A. (Ministero dell’industria del Commercio e dell’Artigianato, 
Rome (Italy)). Rome Univ. (Italy); ENEA, Rome (Italy). Sep 1988. 
(In Italian). From International seminar on energy saving; Rome 
(Italy); 12-13 Sep 1988. In International seminar on energy saving. 
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Proceedings. Rome, 12-13 Sep 1988. Order Number 
DE90733723. Available from NTIS (US Sales Only), PC A21. 

The importance of the creation of adequate legal and financial 
incentives to encourage the implementation, by industry, of effec- 
tive energy conservation programs is discussed within the 
framework of the Italian Energy Plan. Standards for energy con- 
sumption and distribution are discussed. Some data are reported 
relative to regional progress in energy saving made possible 
through the provisions incorporated in Italian law 308. 


10030 (CONF-8809331—, pp. 21-32) ENEA’s (Italian Com- 
mission for Alternative Energy Sources) contribution to 
energy rationalization in Italy. Pitimada, D. (ENEA, Rome (italy)). 
Rome Univ. (Italy); ENEA, Rome (Italy). Sep 1988. (in Italian). 
From International seminar on energy saving; Rome (italy); 12-13 
Sep 1988. In International seminar on energy saving. Proceedings. 
Rome, 12-13 Sep 1988. Order Number DE90733723. Available 
from NTIS (US Sales Only), PC A21. 

ENEA (italian Commission for Alternative Energy Sources) uses 
its wide range of technical expertise to carry out its activities in an 
integrated effort with other public and private Italian enterprises, all 
working to meet common objectives of national interest (e.g. the 
objectives of National Energy Plan). These activities involve: R&D 
of innovative industrial products; the promotion of offer (to support 
industry in prototype development); promotion of demand 
(technology transfer and financing for the purpose of industrial ap- 
plications); dissemination of energy information; assistance, relative 
to the field of energy use and development, to public and private 
enterprises (e.g. support relative to application of law 308 regard- 
ing energy conservation programs). This paper expands, point by 
point, the scope of these activities and delineates the criteria for 
the selectioning of interventions. 


10031 (CONF-8809331-, pp. 131-134) Introduction to the 
american presentations (energy conservation activities in the 
USA). Shelley, E.F. (Center for Energy Policy and Research, New 
York Inst. of Technology (USA)). Rome Univ. (Italy); ENEA, Rome 
(Italy). Sep 1988. From international seminar on energy saving; 
Rome (Italy); 12-13 Sep 1988. In International seminar on energy 
saving. Proceedings. Rome, 12-13 Sep 1988. Order Number 
DE90733723. Available from NTIS (US Sales Only), PC A21. 

This paper indicates the status of activities taking place within 
the realm of the energy efficiency programs established in the 
United States. Particular attention is given to initiatives within the 
building sector - residential, institutional and commercial. 


10032  (CONF-8809331-, pp. 135-146) The implementation 
of energy efficiency programs for buildings in the United 
States. Stewart, F. (State and Local Assistance Programs Office of 
Conservation and Renewable Energy, US Dept. of Energy). Rome 
Univ. (Italy); ENEA, Rome (italy). Sep 1988. From International 
seminar on energy saving; Rome (italy); 12-13 Sep 1988. In Inter- 
national seminar on energy saving. Proceedings. Rome, 12-13 Sep 
1988. Order Number DE90733723. Available from NTIS (US Sales 
Only), PC A21. 

This paper describes the US Government's program and the 
state of the art in the field of energy saving in the United States. A 
discussion is given of the lessons learned in attempts to implement 
energy saving programs in the building sector: low-income fami- 
lies, residential and small commercial conservation, conservation in 
institutional buildings. Based on observation of results in these sec- 
tors, an assessment is made of future objectives. 


10033 (CONF-8809331—, pp. 211-235) Energy development 
+ Energy conservation in developing countries. Naviglio, A. 
(UNITAR/UNDP Centre on Small Energy Resources, Rome (italy)). 
Rome Univ. (Italy); ENEA, Rome (italy). Sep 1988. From Interna- 
tional seminar on energy saving; Rome (Italy); 12-13 Sep 1988. In 
International seminar on energy saving. Proceedings. Rome, 12-13 
Sep 1988. Order Number DE90733723. Available from NTIS (US 
Sales Only), PC A21. 

This paper deals with the main activities in energy conservation 
programs in developing countries. The main areas of intervention 
concern the development of systems for the biodigestion of animal 
and crop waste, heat recovery from industrial processes and more 
efficient building heating and lighting equipment (i.e. greater use of 
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fluorescent lamps). Brief reports are given on progress in energy 
saving initiatives in the following countries: the Philippines, the 
People’s Republic of Chine, Thailand, Indonesia, the Republic of 
Korea and india. 


10034 (DOE/CE-0273) The DOE industrial Energy Conser- 
vation Program: Research and development in industrial 
waste energy reduction. USDOE Assistant Secretary for Conser- 
vation and Renewable Energy, Washington, DC (USA). Office of 
industrial Programs. Aug 1989. 27p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. Order Number DE90004999. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

US industrial competitiveness is dependent on a_ continual 
stream of technological advancements. The implementation of 
innovative processing technologies has given US industry the lead- 
time necessary to maintain production efficiency despite its use of 
older factories and plants. To a large extent, this is the result of 
sustained research and development (R&D) efforts supported by 
both the public and the private sectors. This comprehensive sup- 
port has created a large network of experts who can meet the 
needs of R&D at all levels. As a contributor to this network, the US 
Department of Energy, Office of Industrial Programs (IP), conducts 
R&D activities that result in improved energy-use efficiency and 
allow fuel flexibility within US industry. The objectives of the Indus- 
trial program are to: (1) improve the energy efficiency of industrial 
processes and energy-conservation equipment, and (2) expand the 
energy options for industrial processes by developing technologies 
that can use multiple types of fuels. 13 figs. 


10035 (DOE/OSTI-11633/2) Office of Industrial Programs 
research in progress. USDOE Assistant Secretary for Conserva- 
tion and Renewable Energy, Washington, DC (USA). Office of 
industrial Programs; USDOE Office of Scientific and Technical In- 
formation, Oak Ridge, TN (USA). Dec 1989. 42p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. Order Number 
DE90002100. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
The US Department of Energy Office of Industrial Programs con- 
ducts industrial energy conservation research and development 
activities. These activities are focused on achieving the objectives 
of improving energy use efficiency and providing for fuel flexibility 
within US industry. To accomplish these objectives the Office has 
adopted the basic strategy of identifying, in cooperation with pri- 
vate industry the technological needs for energy conservation in 
the industrial sector; identifying what private industry is currently 
doing or will not do alone; selecting the highest priority targets not 
being pursued by the private sector; and negotiating cost-shared 
contracts with private industry, or contracts with universities and 
government laboratories to carry out the necessary research. Re- 
search is developed to the point that the new technology has been 
proven to work and sufficient “proof”? can be disseminated to the 
private sector end users. To date, the Office of Industrial Programs 
has supported over two hundred research and development pro- 
jects covering a wide spectrum of industrial applications — both 
generic conservation technologies and energy intensive processes 
unique to specific industries. Many of these efforts have resulted in 
the successful resolution of critical technical barriers faced by in- 
dustry developing advanced energy conserving processes and 
technologies. This report contains summaries for currently active 
projects supported by the Office of Industrial Programs. The report 
was prepared from the DOE Research-in-Progress data base 
maintained by the Office of Scientific and Technical Information. 


10036 (ESC-WR-89-19) Electric power saving options in 
the Netherlands. Boonekamp, P.G.M.; Tiemersma, D.N. Stichting 
Energieonderzoek Centrum Nederland, Petten (Netherlands). En- 
ergie Studie Centrum. Nov 1989. 27p. (in Dutch). Available from 
Netherlands Energy Research Foundation ECN, P.O. Box 1, 1755 
ZGPetten, Netherlands. 

The Energy Study Center (ESC) of the Netherlands Energy 
ResearchFoundation (ECN) systematically mapped known conser- 
vation options withthe purpose to set up a program for electric 
power conservation. It hasalso been indicated how penetration of 
the options can be influenced bygovernment policies. In that way 
technical, economical and practicablepotentials can be estimated 
better. For many sectors in the Netherlands(mainly industrial) the 
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electricity consumption figures are given for1985 and 1986. Also 
data are presented for the power consumption ofnon-industrial sec- 
tors for the years 1983-1987. Two tables give data onthe electricity 
consumption of utilities in households and of equipmentand pro- 
cesses in the industry. Finally the conservation options arelisted for 
primary unit-operations, practical unit-operations andprocesses, 
systems or applications. 


10037 (PNL-SA-16889) Evaluation of DOE's resource- 
leveraging partnerships tor low-income weatherization. Lee, 
A.D.; Callaway, J.W. Pacific Northwest Lab., Richland, WA (USA). 
Aug 1989. 8p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract ACO6-76RL01830. (CONF-890845-6: 4. in- 
ternational energy conservation program evaluation conference, 
Chicago, IL (USA), 21-25 Aug 1989). Order Number DE90004676. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

In July 1986, the US Department of Energy (DOE) awarded 
competitive grants to five states to conduct pilot projects establish- 
ing partnerships and using resource leveraging to stimulate support 
for low-income residential energy retrofits. The projects were con- 
ducted under DOE's Partnerships in Low-income Residential: 
Retrofit (PILIRR) Program. These projects have been monitored 
and analyzed through a concurrent process evaluation conducted 
by the Pacific Northwest Laboratory (PNL). The goal of the PILIRR 
Program was to demonstrate that states could use resource- 
leveraging partnerships to stimulate non-federal resources in 
support of low-income residential energy improvements. The evalu- 
ation relied on qualitative analysis to determine whether the states 
met DOE's goal. Several of the states were successful in meeting 
DOE's goal. This paper describes the state programs and provides 
observations about what factors affected program success. 4 refs., 
3 figs. 


2920 Supply, Demand, and Forecasting 


Refer also to citation(s) 10022, 10025, 10039, 10065, 10159, 
10165, 12081, 12082 


10038 (CANWEC-CE-02834-3.3, pp. 26) Technological 
progress and improvement in specific consumption: Report 
3.3.5. . Chartier, P. (Agence Francaise pour la Maitrise de 
Energie (France)); Moisan, F. Canadian National Committee, 
World Energy Conference, Ottawa, ON (Canada). 1989. (CONF- 
890901-: 14. world energy conference, Montreal (Canada), 17-22 
Sep 1989; CE-02834). In Energy for tomorrow. Division 3: Energy 
and the economy: Session 3.3: Determinants of energy prices in 
the short, medium and long term. Available from Canadian Na- 
tional Committee World Energy Conference, Suite 305, 130 Albert 
Street, Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

The paper addresses the question of whether the stabilization of 
energy consumption and the decrease of energy intensity in gross 
national product observed in the Organization of Economic Co- 
operation and Development (OECD) countries since 1974, continue 
now energy prices have strongly decreased. Technical progress 
has induced a steady decrease of specific consumptions in all sec- 
tors: in road transportation, by a drop of the specific consumption 
of cars; in industry through a decrease of the specific consumption 
of industrial processes; in the residential sector by the develop- 
ment of new architecture, building components and equipments. 
The R&D effort conducted since the first and especially the second 
oil shock has not yet induced significant energy savings because 
of commercialization delay and equipments replacement. The im- 
pact of these efforts will be felt in the future. Other objectives such 
as environment, security, and industrial productivity are becoming 
priorities and will provide an impetus for technical progress to im- 
prove energy efficiency. The reduction in energy consumption 
which could be anticipated at medium term due to the progress of 
research and development is important and has not generally been 
considered in the forecast of energy consumption. Besides this de- 
creasing trend in specific consumption in developed countries, the 
uncertainty lies in the potential change in sociological and organi- 
zational parameters. 7 refs., 11 figs. 


10039 (NEDOJ-P-—8827) Econometric analysis on ol- 
substituting energy surveys in 1988 fiscal year. New Energy 





and Industrial Technology Development Organization, Tokyo 
(Japan); Institute of Energy Economics, Tokyo (Japan). Mar 1989. 
175p. (In Japanese). Order Number DE90702646. Available from 
NTIS (US Sales Only), PC AO8&/MF A01. 

In order to numerically analyze potential introduction of oil alter- 
native energy sources, the evaluation model was developed by 
setting scenarios on the basis of previously established energy 
supply-demand model. Four cases in which high and low crude oil 
prices, and standard and aggressive development efforts were 
combined, were simulated to 2020. Primary energy supply to 2020 
becomes 730 million ki for low crude oil price and 610 million ki for 
high crude oil price respectively. The new energy suppiying ratio 
becomes 4.5% for the combination of low crude oil price and stan- 
dard development and 12% for the combination of high crude oil 
price and aggressive development. Scenarios were evaluated with 
analytic hierarchy process (AHP). If 56% oil for power generation 
and 50% fuel oil for manufacturing industries would be alternated 
in case of low crude oil price and standard new energy develop- 
ment, oil ratio would be lowered from 47.55 to 40.2%. The 
scenario in which 120 million kI of oil, that is, a part of oil for utility 
power and kerosene for heating would be altered by nuclear 
power, and the scenario in which new energy would be introduced, 
were studied. 3 refs., 71 figs., 42 tabs. 


2930 Policy, Legislation, and Regulation 


Refer also to citation(s) 9089, 9944, 9951, 9958, 9962, 10047, 
10048, 10049 


10040 (CANWEC-—CE-02835, pp. 21) Responding to future 
world oil supply disruptions: Strategic oll reserves versus 
supply/demand management: Report 3.5.7. . Marty, N. Cana- 
dian National Committee, World Energy Conference, Ottawa, ON 
(Canada). 1989. (CONF-890901-: 14. world energy conference, 
Montreal (Canada), 17-22 Sep 1989; CE-02835). In Energy for to- 
morrow. Division 3: Energy and the economy: Session 3.5: The 
economics of energy decision making: Part 2. Available from 
Canadian National Committee World Energy Conference, Suite 
305, 130 Albert Street, Ottawa, ON, CAN KiP 5G4. Prices: 
$125.00 CAN. 

There are two approaches that government can take in respond- 
ing to the risk of future world oil shortages. One is to ensure that 
oil imports remain below some critical level, thereby reducing the 
size of the potential disruption. The other is to let the market deter- 
mine the appropriate level of oil imports, and to offset all or part of 
the disruption at the time it occurs. The major policy option in this 
regard is the maintenance of a strategic oil reserve. This paper in- 
vestigates, for Canada, the conditions under which one approach 
is likely to be more cost-effective than the other. These conditions 
include the magnitude of the loss of imports; the duration of the 
disruption; the extent to which the additional oil made available as 
a result of supply enhancementdemand reduction is exported 
rather than consumed domestically; and the extent to which energy 
security benefits are re-distributed among countries as part of the 
International Energy Agency (IEA) Emergency Sharing System. It 
is shown, for example, that if the Emergency Sharing System is 
triggered, Canada derives no energy security benefits from supply 
enhancement initiatives. The paper concludes that supply enhance- 
ment and demand reduction projects should only be promoted on 
security of supply grounds if it can be demonstrated that the same 
level of protection (in terms of the expected reduction in the poten- 
tial oil shortfall) could not be more cheaply obtained by an oil 
stockpile. However, since some of the benefits of energy security 
initiatives accrue to countries other than those initating the mea- 
sures, such analysis would be best conducted on an aggregate 
country basis; for example, for IEA countries as a whole. 6 refs., 2 
figs., 2 tabs. 


10041 (CANWEC-CE-02835, pp. 7) Deregulation and re- 
structuring of the energy sector in New Zealand: Report 3.5.3. 
. Jenkins, A.D. (Ministry of Energy (New Zealand)). Canadian Na- 
tional Committee, World Energy Conference, Ottawa, ON (Canada). 
1989. (CONF-890901—: 14. world energy conference, Montreal 
(Canada), 17-22 Sep 1989; CE-02835). In Energy for tomorrow. 
Division 3: Energy and the economy: Session 3.5: The economics 
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of energy decision making: Part 2. Available from Canadian Na- 
tional Committee World Energy Conference, Suite 305, 130 Albert 
Street, Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

This paper deals with the New Zealand government energy poili- 
cies. It focuses specifically on the phase of energy market 
deregulation and reconstruction after a change of government in 
mid-1984. The current policy objectives are outlined. It then de- 
scribes in detail the process of deregulation of various energy 
sectors, such as the oil, gas, and electricity sectors, and the coal 
industry. Within the electricity sector, it deals with the upstream 
and downstream operations separately. The market response to 
deregulation is discussed. The paper concludes that the drive to 
deregulate and reconstruct New Zealand’s energy industry in order 
to promote commercially-led decision making, has been fairly sus- 
tained for several years, and looks likely to continue under present 
government policies. 


10042 (DOE/IG—0008/10-8) Office of Inspector General 
semiannual report to the Congress, April 1 ber 30, 
1989. USDOE Office of Inspector General, Washington, DC (USA). 
Oct 1989. 75p. Sponsored by U.S. DOE Management & Adminis- 
tration. Available from OSTI. 

This issue of the Office of Inspector General’s Semiannual Re- 
port to the Congress covers the period from April 1 to September 
30, 1989. During that time, the Office issued 185 audit and inspec- 
tion reports. As a result of reviews of contract costs, the Office 
determined that $6.5 million in costs were either questionable or 
unsupported. On reports where a final Departmental position was 
received, management committed to taking corrective actions which 
the OIG estimates will result in a more efficient use of funds total- 
ing $71.1 million. For reports issued during this period, the Office 
made recommendations that, when implemented by management, 
could result in $164.3 million being out to better use. The Office’s 
investigations of wrongdoing led to 12 referrals to management for 
corrective action, 8 criminal convictions, and 19 disciplinary sanc- 
tions. The investigations also resulted in the recovery of $496,361. 


10043 (DOE/MA-0364) FY 1989 update to the Information 
Resources Management review plan: FY 1989-FY 1991 cycle. 
USDOE Deputy Assistant Secretary for Human Resource Manage- 
ment, Washington, DC (USA). Office of Organization and 
Management Systems. Nov 1989. 125p. Sponsored by U.S. DOE 
Management & Administration. Order Number DE90004185. Avail- 
able from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

The Federal Information Resources Management (IRM) Review 
Program was initiated in fiscal year (FY) 1986 to ensure that fed- 
eral agencies’ IRM activities are selectively reviewed at least once 
during a triennial review cycle. This requirement is satisfied pre- 
dominantly by agency-conducted reviews, the primary purpose 
being to improve the management of information resources so that 
the agency can accomplish its missions more efficiently and effec- 
tively. The Department's first triennial cycle covered the period FY 
1986-FY 1988. The current cycle covers the period FY 1989-1991. 
IRM reviews may encompass any or all activities of planning, bud- 
geting, organizing, directing, training, and control associated with 
the creation, collection, processing, transmission, dissemination, 
use, storage, and disposition of information by agencies. Agencies 
have been encouraged to take advantage of all ongoing review ac- 
tivity in the IRM area, such as reviews preparing for or resulting 
from the Office of Management and Budget spring planning and 
management reviews and/or fall budget reviews; vulnerability as- 
sessments and internal control reviews; financial management 
systems reviews; performance of commercial activity reviews; pri- 
vacy and security reviews; information collection reviews; records 
management assessments; and internal audits, among others. 


10044 (DOE/S—0072) Semiannual report to Congress on In- 
spector General audit reports, April 1-September 30, 1989. 
USDOE Assistant Secretary for Management and Administration, 
Washington, DC (USA). Office of the Controller. Nov 1989. 21p. 
Sponsored by U.S. DOE Management & Administration. Order 
Number DE90003302. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

This is the first Semiannual Report to Congress by the Secretary 
of the Department of Energy to be submitted under the Inspector 
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General Act of 1978, as amended. Pursuant to the Inspector Gen- 
eral Act Amendments of 1988 (Public Law 100-504), agency heads 
are to report to Congress on the status of final action taken on au- 
dit report recommendations. This report is complemented by a 
report prepared by the Department's Office of Inspector General 
(IG), which provides information on audit reports issued during the 
period and on the status of management decisions made on IG au- 
dit reports. During the time period covered by this report, from April 
1 to September 30, 1989, the Department took final action on 30 
contract and financial assistance audit reports and recovered $9.6 
million of the $9.7 million in associated disallowed costs. This rep- 
resents a 99 percent recovery rate. At the end of the period, there 
were only six reports pending final action. With regard to opera- 
tional, financial, and preaward audits, the Department made 
management decisions on 34 reports and took final action on 37 
reports. There were 68 audit reports requiring final action at the 
end of the reporting period. 


10045 (ORNL/NSP-89/02) DOE-Nuclear Energy Standards 
Program annual assessment, FY 1989. Cooper, W.L. Jr. Oak 
Ridge National Lab., TN (USA). Nov 1989. 13p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract AC05-840R21400. Order 
Number DE90003431. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

To meet the objectives of the programs funded by the Depart- 
ment of Energy (DOE)-Nuclear Energy (NE) Technology Support 
Programs, the Performance Assurance Project Office (PAPO) ad- 
ministers a nuclear standards program and related activities and 
fosters the development and application of standards. This stan- 
dards program is carried out in accordance with the principle in 
DOE Order 1300.2, Department of Energy Standards Program, De- 
cember 18, 1980. The purposes of this effort, as set forth in three 
subtasks, are to (1) manage the NE Standards Program, (2) man- 
age the development and maintenance of NE standards, and (3) 
operate an NE Standards Information Program. 


10046 (PNL-7195) Comparative review of US Department 
of Energy CERCLA Federal Facility Agreements. Siegel, M.R.; 
Gephart, R.E.; Hendrickson, P.L.; Keller, J.F.; Waller, W.K. Pacific 
Northwest Lab., Richland, WA (USA). Dec 1989. 42p. Sponsored 
by U.S. DOE Environment Health & Safety. DOE Contract ACO6- 
76RL01830. Order Number DE90004228. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The purpose of this report is to present a comparison of the 
three FFAs executed by DOE and EPA. The report is intended to 
serve as a convenient reference guide for those responsible for 
drafting or reviewing future FFAs being considered by DOE. In ad- 
dition, this report can provide the framework for the future analysis 
completed FFAs and aid in the assessment of the relative merits of 
approaches and provisions used for different sites. 13 tabs. 


10047 Powder processing at Oak Ridge National Labora- 
tory. Craig, D.F. (Oak Ridge National Lab., TN (USA)); Sikka, 
V.K.; Weir, J.R. Jr. International Journal of Powder Metallurgy and 
Powder Technology (USA), 24(4): 353 (Oct 1988). 

There is a long history of involvement at the Oak Ridge National 
Laboratory in the processing of powders of alloys and ceramics 
starting with the development of the first nuclear reactors. This pro- 
file presents the general capabilities of the Metals and Ceramics 
Division and, in more detail, the research and development pro- 
grams, and the facilities and capabilities concerned with the 
processing of metal and ceramic powders of interest to the Depart- 
ment of Energy. Congressional actions starting in 1980 and the 
administration’s encouragement have led the federally owned 
laboratories to transfer technologies, developed at government ex- 
pense, to the U.S. industry. 
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Refer also to citation(s) 9090, 9143, 9144, 9149, 9150, 9151, 
9154, 10004, 10161 


10048 (CANWEC-CE-02834-3.3, pp. 24) Estimating a world 
price floor for crude oll: Report 3.3.2. . Brown, K.J. (Canadian 
Energy Research Inst. (Canada)); Reinsch, A.E. Canadian National 
Committee, World Energy Conference, Ottawa, ON (Canada). 
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1989. (CONF-890901—: 14. world energy conference, Montreal 
(Canada), 17-22 Sep 1989; CE-02834). In Energy for tomorrow. 
Division 3: Energy and the economy: Session 3.3: Determinants of 
energy prices in the short, medium and long term. Available from 
Canadian National Committee World Energy Conference, Suite 
305, 130 Albert Street, Ottawa, ON, CAN K1P 5G4. Prices: 
$125.00 CAN. 

This paper seeks to quantify possible lower limits to world oil 
prices under a variety of assumptions regarding Organization of 
Petroleum Exporting Countries (OPEC) production levels. The 
model used in the analysis is a bottom-up, regional representation 
of the world oil market. Productive capacity is determined on a re- 
gional basis as a function of drilling activity (which is a function of 
price) and historical production characteristics. An innovative as- 
pect to the supply side of the model is an attempt to estimate 
short-run marginal cost curves on a regional basis through the use 
of field-specific data on the depth and productivity of existing fields. 
The demand side of the model disaggregates world oil demand on 
a product-by-product and region-by-region basis, applying the 
results of previously published econometric research to the estima- 
tion of demand functions for each refined petroleum product in 
each region. It is concluded that a competitive world price floor is 
between $7 and $9 per barrel in real 1987 U.S. dollars, a figure 
higher than other estimates. The forecasted crude oi] consumption 
by 2000 is very high, causing concern among the conservation- 
minded industrialized countries. 5 figs., 3 tabs. 


10049 (DOE/AD/11139-T3-Pt.1) Termination and decom- 
missioning of coal conversion projects: Part 1, Requirements 
review. TRW Energy Engineering Div., McLean, VA (USA). 12 Nov 
1981. 35p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AM01-81AD11139. Order Number DE90004225. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A three-phased approach was undertaken to investigate the re- 
quirements related to termination and decommissioning of coal 
conversion projects. The three phases consisted of: (1) discussions 
with cognizant DOE Fossil Energy personnel including the Director, 
Deputy Director and Division Director of OCP, project managers at 
both headquarters and field locations; (2) discussions with officials 
of the DOE Office of Assistant Secretary for Management and Ad- 
ministration; and (3) independent literature surveys and studies. A 
list of contacts is provided in Section 5 of this report. 16 refs. 


10050 (DOE/AD/11139-T3-Pt.2) Termination and decom- 
missioning of coal conversion projects: Part 2, Candidate 
methods and types of decommissioning. TRW Energy 
Engineering Div., McLean, VA (USA); Burns and Roe/Humphreys- 
Glasgow Synthetic Fuels, Inc., Paramus, NJ (USA). 30 Nov 1981. 
33p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AM01- 
81AD11139. Order Number DE90004226. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Although coal conversion facilities present some unique aspects 
with respect to termination and decommissioning, many of the 
more generalized and standard practices and procedures are well 
applicable. As gasification and liquefaction technologies approach 
commercialization, there is a need for well planned and executed 
termination and disposal of these facilities. Although individual 
project-specific termination plans will eventually have to be devel- 
oped, comprehensive overview plan guidelines can contribute 
significantly to optimization of the deactivation procedures. The fo- 
cus of this document is to identify the major candidate options and 
to discuss methods and criteria appropriate to each. 7 tabs. 


10051 (DOE/ET/02654—-T1) Review of project control sys- 
tems. Bartick, H. (Tetra Tech, Inc., Arlington, VA (USA)); Joscelyn, 
J. Tetra Tech, Inc., Arlington, VA (USA); CTEC, Inc., McLean, VA 
(USA). Nov 1981. 46p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC18-77ET02654. Order Number DE90004318. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

The US Department of Energy (DOE) has planned or in progress 
several large fossil fuel demonstration projects intended to bridge 
the gap between the research laboratory and commercial feasibil- 
ity. Because there is developmental risk associated with plant 
integration and with system scale-up and because both private and 
public funds support the technical and managerial development, 
the management and administration of the demonstration projects 





is complex. There is, therefore, a need for a suitable cost and 
schedule control system to assist in the planning, monitoring, and 
operational control of the ongoing development projects. To assist 
DOE in selecting the optimal cost and schedule control system for 
application to fossil fuel demonstration projects, Tetra Tech, Inc., 
and CTEC, Inc., examined several system alternatives. This report 
presents the results of the comparative analysis of the alternatives 
and provides recommendations to improve DOE's visibility and ap- 
propriate needed control over contract costs and schedules. 9 
refs., 2 tabs. 


10052 (DOE/FE-90004223) Project monitoring plan for the 
Great Plains Gasification Project. USDOE Assistant Secretary 
for Fossil Energy, Washington, DC (USA). Mar 1982. 62p. Spon- 
sored by U.S. DOE Fossil Energy. Order Number DE90004223. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

By provision of subsection 19 of Public Law 95-238, the DOE is 
authorized to issue loan guarantees for the design, construction, 
and start-up costs for synthetic fuel projects. The Secretary of En- 
ergy authorized a Loan Guarantee in the amount of $2.02 billion to 
the Great Plains Gasification Associates (GPGA) for a high Btu 
coal gasification plant. This Loan Guarantee provides incentive for 
the sponsoring companies to undertake the design, construction, 
and operation of this first-of-a-kind plant and provides for DOE's 
monitoring role. The purpose of the Great Plains Gasification 
Project Monitoring Plan is to define the methods by which desig- 
nated organizational elements of DOE are to gather information 
and perform evaluations and assessments of the overall project 
condition. To support these efforts, various types of programmatic 
information defined in this plan will require attentive, periodic re- 
view by these organizations during the design, construction, and 
operational phases of the project. The overall project condition will 
be evaluated by comparing current project status against estab- 
lished project baselines of technology, cost, schedule, 
environment, safety, and socioeconomic effects or impacts. The in- 
formation will be used within DOE to assess project performance, 
identify future high payoff R&D and to support industry and the US 
Synthetic Fuels Corporation (SFC). 


10053 (PB—90-850157/XAB) Fossilfuel resources: Remote 
sensing. March 1973-September 1989 (Citations from the Inter- 
national Aerospace Abstracts data base). Report for March 
1973-September 1989. National Technical Information Service, 
Springfield, VA (USA). Nov 1989. 62p. Available from NTISPC 
NO1/MF NO1. 

U.S. sales only. 

This bibliography contains citations concerning the applications 
of remote sensing techniques for fossil-fuel exploration. Remote- 
sensing applications for petroleum, natural gas, coal exploration, 
and mapping or surveying of known fossil-fuel resources are dis- 
cussed. Remote-sensing techniques include radar scanning, 
thermal imaging, magnetic surveys, aerial and spaceborne photog- 
raphy, and infrared mapping. Image interpretation is also 
considered as it applies to fossil-fuel surveying. Remote sensing of 
mineralogical resources is discussed in a separate bibliography. 
(Contains 120 citations fully indexed and including a title list.) 


10054 (PCCIM—CE-02786-2.vols, pp. 11) Canadian natural 
gas export pipeline capacity, requirements: An emerging is- 
sue for the 1990’s. Reinsch, A. (Canadian Energy Research Inst. 
(Canada)). Petroleum Society of CIM (Canada). 1989. (CONF- 
8905249—: 40. annual technical meeting of the Petroleum Society 
of the Canadian Institute of Mining and Metallurgy (CIM), Banff 
(Canada), 28-31 May 1989; CE—02786). In Building on 40 years of 
achievement: Volumes 1 and 2. Available from Petroleum Society 
of CIM, c/o AMOCO Canada, Box 200, Calgary, MB, CAN T2P 
OH8. Prices: $80.00 CAN. 

At close to 1.3 Tef in 1988, Canada’s natural gas exports to the 
United States are fast approaching the practical limits of the exist- 
ing export pipeline system. Significant capacity additions will be 
required if new markets in the U.S. are to be realized. Currently 
there are a number of pipelines being proposed to serve these 
markets but their total capacity could exceed the ability of Alberta’s 
gas resource base to provide and sustain the production levels. 
This Canadian Energy Resource Institute study sets forth the criti- 
cal issues that must be considered in choosing among these 
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proposals, examines the competition they will face from U.S. gas 
supplies, and provides a detailed assessment of their relative costs 
and benefits to Canadian producers and consumers. Critical issues 
are: the ability of the Canadian base to sustain gas export volumes 
at market price; the ability of the U.S. resource base to meet 
American demand; the stability of U.S. demand for Canadian gas; 
competitive prices of crude oil; and environmental legislation on 
clean fuels. 2 figs., 2 tabs. 


2960 Electric Power 


Refer also to citation(s) 9613, 9945, 9961, 10035, 10141, 10163, 
10366 


10055 (AMTU-—89-05218) Alberta Transportation and Utili- 
ties annual report, 1987/88. Alberta Ministry of Transportation and 
Utilities, Edmonton, AB (Canada). [1990]. 98p. (MICROLOG-—89- 
05218). Available from PC Alberta Transportation and Utilities, 
Office of the Minister, 208 Legislature Building, Edmonton, Alta., 
CAN T5K 2B6; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC N/C; MF $10 CAN. 

Alberta Transportation and Utilities contains an Engineering Divi- 
sion responsible for functional support service to the roadway and 
airport programs, a Regional Transportation Division responsible 
for the major highway and airport construction programs, an Urban 
Transportation and Planning Division providing financial and plan- 
ning assistance to major urban areas and municipal authorities, a 
Transportation Safety Branch responsible for reducing the number 
of motor vehicle accidents, the Alberta Motor Transport Board 
which provides Alberta’s liaison with other governments, the 
Alberta Motor Transport Branch which provides operational and ad- 
ministrative support to the aforementioned Board, the Municipal 
Utilities Branch providing support services for the development of 
water supply and sewage treatment facilities, and branches that 
deal with administration and public information. In addition, it con- 
tains the following divisions of energy interest: the Utilities 
Planning and Rural Electric Branches, responsible for providing 
analysis and advice to assist the government in decisions on utility 
policies, for administering rural electrification programs and ser- 
vices, and for delivering heatng fuel rebate programs; and the Gas 
Distribution Branch, responsible for implementing policies and pro- 
grams for natural gas utilities and for the administration of grants to 
rural gas distributors. This report summarizes the year's activities 
of this government body and includes financial and statistical infor- 
mation. Highlights of 1988 include development of policy and 
program options to facilitate power production by small operators. 


10056 (CANWEC-—CE-02835, pp. 18) Cogeneration: Poten- 
tial and economic decision: Report 3.4.6. . Kwun, Y. (Korea 
Electrotechology Research Inst. (Korea)); Han, Y. Canadian Na- 
tional Committee, World Energy Conference, Ottawa, ON (Canada). 
1989. (CONF-890901-: 14. world energy conference, Montreal 
(Canada), 17-22 Sep 1989; CE-02835). In Energy for tomorrow. 
Division 3: Energy and the economy: Session 3.5: The economics 
of energy decision making: Part 2. Available from Canadian Na- 
tional Committee World Energy Conference, Suite 305, 130 Albert 
Street, Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

Several cogeneration planning models have been developed to 
evaluate cogeneration ventures. In these models, the effects of co- 
generation on electric utility suppliers are not explicitly considered. 
In this study, an optimal cogeneration development model is pre- 
sented that integrates the supply planning of potential cogenerators 
with that of host electric utilities. The first step is to derive the 
optimal capacity expansion schedules of electric utilities and co- 
generators independently, the second step is to find the most 
desirable supply plan of both the utilities and cogenerators in order 
to meet the total electricity and thermal demand of a region. The 
results of the study present the optimal electric utility capacity ex- 
pansion and cogeneration expansion patterns of three different 
cases. The first case is that in which cogeneration is excluded; the 
second case is one in which it is included, but it is solved indepen- 
dently of the utilities; and the last case is the solution of the global 
problem. It is concluded that alternative model formulations are 
useful for deriving optimal cogeneration development schedules, 
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and can be used to analyze the effects on the utility sector and the 
region as a whole. They are also useful in finding public policy op- 
tions to realize the most efficient use of resources for producing 
steam and electricity. 8 refs., 1 fig., 2 tabs. 


10057 (CANWEC-—CE-02835, pp. 23) New aspects of energy 
flexibility: The case of electrical systems: Report 3.4.5. . Gouni, 
L. (Electricite de France (France)); Bernard, P. Canadian National 
Committee, World Energy Conference, Ottawa, ON (Canada). 
1989. (CONF-890901—: 14. world energy conference, Montreal 
(Canada), 17-22 Sep 1989; CE-02835). In Energy for tomorrow. 
Division 3: Energy and the economy: Session 3.5: The economics 
of energy decision making: Part 2. Available from Canadian Na- 
tional Committee World Energy Conference, Suite 305, 130 Albert 
Street, Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

This paper reviews the flexibility of energy systems, and more 
particularly electrical systems. It describes the needs and forms of 
flexibility of energy systems, gives examples of electricity supply in 
relation to increasingly interdependent structures, and describes 
the increased link of consumers with the supplier. According to the 
paper, various oil] shocks and exchange rates changes have 
revealed the need for more thorough consideration of these phe- 
nomena. There are several methods of dealing with fluctuations, 
such as storage, surplus capacity, and transfers, but there is no 
guarantee against all risks. In spite of the diversity of demand that 
results in economies of scale, major fluctuations remain that in- 
volve load management. This control is carried out by tariffs, and 
the users, though interdependent, are able to decentralize their de- 
cisions. The paper concludes that real time tariffs formulae can be 
well used to indicate the sensitivity of electrical systems to risks. 
They also encourage some reactions to the cost shocks, such as 
bi-energy technologies that combine energy forms which are both 
complementary and capable of being substituted. However, it is 
recommended that for the best contro] of demand, tariffs must re- 
flect costs. 2 figs., 2 tabs. 


10058 (CANWEC—CE-02835, pp. 11) The challenges of 
maintaining a high level of service reliability in a restructured 
U.S. electric utility industry: Report 3.4.1. . Owens, D.K. (Edison 
Electric inst. (USA)); Denny, F.I.; Salzberger, V.C. Canadian Na- 
tional Committee, World Energy Conference, Ottawa, ON (Canada). 
1989. (CONF-890901-: 14. world energy conference, Montreal 
(Canada), 17-22 Sep 1989; CE-02835). In Energy for tomorrow. 
Division 3: Energy and the economy: Session 3.5: The economics 
of energy decision making: Part 2. Available from Canadian Na- 
tional Committee World Energy Conference, Suite 305, 130 Albert 
Street, Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

This paper describes the U.S. electric utility industry structure, 
and possible changes in that structure. Over the years, horizontally 
coordinated and vertically integrated utilities have worked very well 
for the benefit of electricity consumers. Despite the flaws in the 
current system, it has been able to produce adequate, reliable, 
reasonably priced power for these consumers. The U.S. electric 
utilities industry is now facing competitive pressure in all aspects of 
its business. It is concluded that any policy initiatives for regulatory 
reforms should be introduced gradually rather than risk disruption 
to the U.S. electric utility system that might result from rapid, 
untested change. The application of increased competition should 
be considered only in those cases where it is demonstrated to pro- 
duce an economically efficient, adequate, and reliable power 
supply. It is recommended that specific proposals be examined to 
assess their long-term impact on industry structure and electricity 
consumers to determine if they are in the public interest. 


10059 (CONF-900202-1) Key issues in integrated resource 
planning for electric utilities. Hirst, E. (Oak Ridge National Lab., 
TN (USA) ); Goldman, C. Oak Ridge National Lab., TN (USA). 
[1990]. 7p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC05-840R21400. From IEEE Power Engi- 
neering Society winter meeting; Atlanta, GA (USA); 4-9 Feb 1990. 
Order Number DE89016262. Available from NTIS, PC AO2/MF A01 
- OSTI; GPO Dep. 

Integrated resource planning (IRP) is a new way for utilities and 
state regulatory commissions to consistently assess a variety of 
demand and suppiy resources to cost-effectively meet customer 
energy-service needs. This paper reviews recent progress in IRP 
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and identifies the need for additional work by utilities, regulatory 
commissions, and other organizations. 16 refs., 2 figs. 


10060 (CRIE-Y-88019) Development of Japanese nine- 
region econometric model. Electricty demand block. Okawara, 
Toru; Onojima, Tomoko; Matsukawa, Isao. Central Research Inst. 
of Electric Power Industry, Komae, Tokyo (Japan). Energy and En- 
vironment Lab. Apr 1989. 42p. (in Japanese). Order Number 
DE90734952. Available from NTIS (US Sales Only), PC A03/MF 
A011. 

On the electricity demand block of the Japanese Nine-Region 
Econometric Model (JNREM), its structure and empirical results 
were reported. Partial-adjustment model was assumed in most 
cases, and a production or income, relative electricity price and de- 
mand in the previous year were assumed as main determinants. 
The electricity demands for residential use, large and small com- 
mercial use for three types of a manufacturing industry, and 
miscellaneous use in the nine regions were analyzed. As a result, 
on the residential and commercial use, the percent change in elec- 
tricity price over the previous year was a significant determinant as 
well as the reletive price. On the commercial use, the long-run de- 
mand elasticity to income was larger in machinery industries than in 
heavy industries, and a desired demand was adjusted faster in the 
central regions than in the peripheral regions. On miscellaneous 
use consisting of night-only service of 80%, the long-run demand 
elasticity to the relative price varied across regions, as was larger 
in the region with less night-only service. 22 refs., 9 figs., 6 tabs. 


10061 (DOE/BP-1286) 1989 Pacific Northwest loads and 
resources study. Bonneville Power Administration, Portland, OR 
(USA). Nov 1989. 86p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. Order Number DE90004336. Available from 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

The 1989PacificNorthwestLoadsandResourcesStudy estab- 
lishes the Bonneville Power Administration (BPA) planning basis for 
an adequate, cost-effective, and environmentally sound supply of 
electricity to BPA’s customers. BPA’s long-range planning incorpo- 
rates generating resource availability with a range of forecasted 
electrical consumption. The future electrical demands —firm loads — 
are subtracted from the available resources to determine whether 
BPA and the region will be surplus or deficit. If resources are 
greater than loads in any particular year or month, there is a sur- 
plus of energy and/or capacity. Conversely, if firm loads exceed 
available resources, there is a deficit of energy and/or capacity, 
and additional conservation, contract purchases, or generating re- 
sources will be needed to meet load growth. This analysis updates 
the 1988PacificNorthwestLoadsandResourcesStudy, published 
in December 1988. 


10062 (DOE/EIA-0226(89/09)) Electric power monthly, 
September 1989. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Coal, Nuclear, Electric and 
Alternate Fuels. 14 Dec 1989. 178p. Sponsored by U.S. DOE Man- 
agement & Administration. Order Number DE90004588. Available 
from NTIS, PC A08/MF A01 - GPO - OSTI; GPO Dep. 

The Electric Power Monthly (EPM) is prepared by the Electric 
Power Division; Office of Coal, Nuclear, Electric and Alternate Fu- 
els; Energy Information Administration (EIA); Department of 
Energy. The purpose of this publication is to provide energy deci- 
sionmakers with accurate and timely information. The EPM 
presents monthly summaries of electric utility statistics at the na- 
tional, Census division, and State level for net generation, fuel 
consumption, fuel stocks, quantity and quality of fuel, cost of fuel, 
electricity sales, and retail prices of electricity. Data on net genera- 
tion are also displayed at the North American Electric Reliability 
Council (NERC) region level. Additionally, company and plant level 
information are published in the EPM on capability of new plants, 
net generation, fuel consumption, fuel stocks, quantity and quality 
of fuel, and cost of fuel. 10 refs., 37 tabs. 


10063 (DOE/EIA-0348(88)) Electric power annual 1988. US- 
DOE Energy Information Administration, Washington, DC (USA). 
Office of Coal, Nuclear, Electric and Alternate Fuels. 13 Dec 1989. 
105p. Sponsored by U.S. DOE Management & Administration. Or- 
der Number DE90004589. Available from NTIS, PC AO6/MF A01 - 
GPO - OSTI; GPO Dep. 





The Electric Power Annual presents a summary of electric utility 
Statistics at the national, regional and State levels. The objective of 
the publication is to provide industry decisionmakers, government 
policy-makers and the general public with historical data that may 
be used in forming various perspectives on electric issues that lie 
ahead. 13 refs., 22 figs., 50 tabs. 


10064 (IEE-SR-209) Prospects for the composite develop- 
ment and utilization of electric power. Report on Japan-China 
joint research. Institute of Energy Economics, Tokyo (Japan). Dec 
1988. 136p. (In Japanese). Order Number DE90734923. Available 
from NTIS (US Sales Only), PC A07/MF A01. 

This is a second-step joint research based on the memorandum 
on the second Japan-China joint research on energy sealed by the 
Energy Laboratory of the Chinese Board of Science in the National 
Plan Committee and by the Japan Energetic Economy Laboratory 
in October 1985. As for the prospect for the composite develop- 
ment and utilization of electric power in China, to attain the 
economic development strategy of making agricultural and indus- 
trial output of the year 2000 to be four times as much as that of 
1980, researches were made on the measures to accelerate the 
development of Chinese electric power utility whose power supply 
was insufficient in 1985 and whose power consumption standard 
was only one-third of the world standard, and to make the develop- 
ment speed of electric power almost the same as that of economy. 
As for the development and future prospects of the electric power 
utility in Japan, researches were carried out on the economic de- 
velopment. after the war, the shift of energy supply and demand, 
future power source structure, future prospect of electric power de- 
mand, and electric power utility policies. Further study was made 
on the measures against the intensified struggle between energies 
and the worsened environmental problems. 61 figs., 55 tabs. 


10065 (MRC—89-04006) Commercial/institutional buildings: 
Electrical energy technology study. Marbek Resource Consul- 
tants Ltd., Ottawa, ON (Canada); Engineering Intertace Ltd., 
Willowdale, ON (Canada). Feb 1988. 211p. (MICROLOG—8¢9- 
04006). Available from PC Ontario Ministry of Energy, 
Communications Services Group, 62 Wellesley St., West, Main 
Floor, Toronto, ON, CAN M7A 2B7; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC N/C; MF $10 CAN. 

This report is concerned with electrical energy use in Ontario's 
commercial and institutional buildings, including the following top- 
ics: types of buildings that consume the most electrical energy; 
types of equipment that are the largest users, opportunities that ex- 
ist for energy conservation and efficiency improvements in these 
buildings; technologies that can improve energy efficiency; and 
steps that the government of Ontario can take in this respect. 
Commercial and institutional buildings in Ontario consumed a total 
of 31,300 GWh of electrical energy in 1984, representing 27% of 
Ontario’s total consumption. Electricity conservation and efficiency 
in these buildings can reduce both total energy use and peak 
power demand. The report identifies and quantifies the major uses 
of electricity in the buildings; it then identifies 18 promising new 
technologies, examines them from the points of view of economics 
and implementation, and describes them, summarizing key infor- 
mation. A relational data base was developed which categorizes all 
the factors needed to calculate the energy savings and peak power 
reduction with or without government incentives. The factors 
employed energy savings represent the estimate made by an ex- 
perienced consultant. The relational data base model is designed 
to facilitate sensitivity analysis. The 18 new technologies identified 
by the consultant to be the most promising involve cooling, lighting, 
motors, and total energy use. The potential savings from all these 
technologies are not necessarily additive. The consultant recom- 
mends an emphasis on new buildings, rather than existing ones. 
57 refs., 9 figs., 8 tabs. 


10066 Forecast of electricity use in the Pacific Northwest. 
55p. Bonneville Power Administration, Northwest Power Planning 
Council, Portland, OR (US) (1989). 

The Northwest Power Planning Council (Council) is required by 
the Northwest Power Planning and Conservation Act to produce 
20-year forecasts of the demand for electricity in the Pacific North- 
west region. The Bonneville Power Administration needs long-term 
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forecasts of demand for a number of different purposes. In the 
past, Bonneville and the Council have shared data and research. 
In November 1988, for the first time, the two organizations pub- 
lished a cooperative long-term forecast of electricity demand. The 
forecasts described in this paper were modified slightly from the 
November 1988 draft supplement forecasts. Therefore, these 
forecasts represent another step in an ongoing monitoring and up- 
dating of regional demand forecasts. The forecasts were subjected 
to intense scrutiny by Council and Bonneville staff. 


2980 Consumption and Utilization 
Refer also to citation(s) 10025, 10035, 10940, 10164 


10067 (CONF-8809331-—, pp. 318-415) Evolution of trans- 
portation systems and impact upon energy consumption. 
Sciarrone, G. Rome Univ. (Italy); ENEA, Rome (italy). Sep 1988. 
(In Italian). From International seminar on energy saving; Rome 
(Italy); 12-13 Sep 1988. In International seminar on energy saving. 
Proceedings. Rome, 12-13 Sep 1988. Order Number 
DE90733723. Available from NTIS (US Sales Only), PC A21. 

Statistical data are provided relative to energy consumption by 
rail, road, sea and air transportation systems in Italy, during the 
years 1975-1985. The corresponding consumption according to 
type of energy employed is then indicated. Comparisons are made 
with consumption in other Common Market countries. Italian trans- 
portation data are then related to macroeconomic variables such 
as gross national product, investment, industrial production and en- 
ergy consumption. Forecasted trends to 1999 are established for 
transportation modalities within the framework of current national 
plans and policies. Road/rail transport ratios are established for dif- 
ferent types of agricultural and industrial products, as well as 
transport distances. Energy consumptions for road and rail trans- 
port of goods and rail passenger service are forecasted to the year 
2000. Evolution in user preferences are also assessed. 


10068 (CONF-8809331—, pp. 417-421) Energy conservation 
household electrical appliances. Fumagalli, A. (Associazione 
Nazionale Industrie Elettrotecniche ed Elettroniche, Milan (italy)). 
Rome Univ. (Italy); ENEA, Rome (Italy). Sep 1988. (in Italian). 
From International seminar on energy saving; Rome (italy); 12-13 
Sep 1988. In /nternational seminar on energy saving. Proceedings. 
Rome, 12-13 Sep 1988. Order Number DE90733723. Available 
from NTIS (US Sales Only), PC A21. 

Using the drastic descrease in the power consumption of clothes 
washers (2.0 kW/h per kg of washed clothes in 1954 to about 0.3 
kW/h in 1980) for illustrative purposes, the Author shows the exis- 
tence of an overall trend in the design of more efficient household 
appliances. Citing apparent technological limitations to further im- 
provements in efficiencies, he notes that overall household energy 
consumption does not appear to be falling rapidly because people 
tend to acquire more and make greater use of standardized energy 
efficient devices in accordance with an overall improvement in 
quality of life in Common Market countries. 


10069 (CONF-8809331—, pp. 423-441) Energy consumption 
and energy saving techniques in agricolture. Stolfi, N. (CREA 
SpA, Milan (Italy)); Triolo, L. Rome Univ. (Italy); ENEA, Rome 
(Italy). Sep 1988. (In Italian). From Intemational seminar on energy 
saving; Rome (Italy); 12-13 Sep 1988. In International seminar on 
energy saving. Proceedings. Rome, 12-13 Sep 1988. Order Num- 
ber DE90733723. Available from NTIS (US Sales Only), PC A21. 

Statistical data are provided on direct and indirect energy con- 
sumption in agricoiture in Italy. Direct consumption is represented 
by petroleum, natural gas, electric power and renewable energy 
source consumption by field and production equipment and farm 
building (space HVAC). Indirect consumption is represented by 
energy required for the production and transport of fertilizers, ma- 
chines, pesticides, seeds, civil work, equipment spare parts, etc. 
Areas in which energy savings are feasible are then identified, e.g. 
better use of thermal insulation in buildings use of solar architec- 
ture, better maintenance of farm equipment and o ization of 
farm activities (use of labour) equipment and improved scheduling 
of fertilization and pest control cycles. 
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10070 (NEDOJ-P-8826) Research on the actual condition 
regarding consumption of energy for household use. New En- 
ergy and industrial Technology Development Organization, Tokyo 
(Japan); Institute of Energy Economics, Tokyo (Japan). Mar 1989. 
247p. (in Japanese). Order Number DE90702645. Available from 
NTIS (US Sales Only), PC A11/MF A01. 

This report describes the survey on consumption of energy for 
household use which is directly linked to life of people’s livelihood 
and expected to highly expand hereafter through literature and 
questionnaire surveys. The specific consumption of energy was 
14,196McaV/Y.H(year, and household) which consists of largest 
kerosene (occupying 54.9%), electricity, LPG and town gas in de- 
scehding sequence. Heating and hot water supply account for 71% 
of total consumption. When the specific consumption is represented 
by Mcal/Y.H, kerosene was consumed at the rate of 7,799 of which 
he average was two times larger than those in large cities last year 
and increased in middie to small cities and towns. Electricity was 
consumed at the rate of 3,109, independent of regions. LGP was 
2,059 and town gas was 1,239 but these have the complementary 
relation, where a region of low town gas utilization used larger 
amount of LPG. Heating application was 5,641 on the average and 
14,168 in Hokkaido located in colder region was remarkable. Hot 
water supplying amounts to 4,440 which was 20% higher than that 
in last year. Application for lighting and power services was 2,560 
and higher in Kanto region. 5 refs., 178 figs., 105 tabs. 


2990 Unconventional Sources and Power Genera- 
tion 


Refer also to citation(s) 9487, 9951, 10032 


10071 (CONF-8809331-, pp. 189-210) Application in the 
third world countries: Energy development, diversification and 
conservation programs. Lebel, P. (Center for Economy Research 
on Africa, Dept. of Economics, Montclair State College, NJ (USA)). 
Rome Univ. (Italy); ENEA, Rome (italy). Sep 1988. From Interna- 
tional seminar on energy saving; Rome (italy); 12-13 Sep 1988. In 
International seminar on energy saving. Proceeding. Rome, 12-13 
Sep 1988. Order Number DE90733723. Available from NTIS (US 
Sales Only), PC A21. 

Over the past decade, developing countries have made signifi- 
cant efforts to diversify their energy resources through the 
development of renewable energy sources, e.g. biomass, solar, 
etc. Despite the current illusion of calm in global energy markets, 
the need to maintain energy diversity and to improve energy effi- 
ciency is as strong as ever. As developing countries fashion 
strategies for accelerated economic development in the decade 
ahead, it is essential that energy conservation continue to play an 
important role. What can assist in that process is for policymakers 
to take into account the social costs and benefits of energy re- 
sources rather than to rely on sometimes distorted market prices of 
energy to make those decisions. When the social costs of energy 
are taken into account, conservation will continue to be one of the 
most economic choices that policymakers can make, and contin- 
ued innovation in energy-conserving technologies can assist in this 
process. Both low-tech common sense as well as newly emerging 
high-tech systems will be crucial to its success. 


10072 (PB-90-114588/XAB) Ignition probabllities of wild- 
land fuels based on simulated lightning discharges. Forest 
Service research paper. Latham, D.J.; Schlieter, J.A. Forest Ser- 
vice, Ogden, UT (USA). Intermountain Research Station. Sep 
1989. 20p. (FSRP/INT—411). Available from NTIS, PC A03/MF A01. 

Ignition of wildland fine fuels by lightning was simulated with an 
electric arc discharge in the laboratory. The results showed that 
fuel parameters such as depth, moisture content, bulk density, and 
mineral content can be combined with the duration of the simulated 
continuing current to give ignition probabilities. The fuel state 
parameters of importance and the ignition probabilities were deter- 
mined using logistic regression. Graphs, tables, formulas, and a 
FORTRAN computer program are given for field use. 
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3001 MHD Generators 
Refer also to citation(s) 9797, 12077 


10073 (AD-A-212746/2/XAB) Magnetically insulated elec- 
tron flows in pulsed power systems. Final report, January 
1987-January 1988. Lawconnell, R.|. Frank J. Seiler Research 
Lab., United States Air Force Academy, CO (USA). Aug 1989. 
166p. (FISRL-TR-89-0008). Available from NTIS, PC AO8/MF A01. 

Magnetic insulation is crucial in the operation of large pulsed 
power systems. Particular attention is paid to describing magnetic 
insulation in realistic pulsed power systems. A theoretical model is 
developed that allows one to produce self-consistent magnetically 
insulated laminar flows in perturbed cylindrical systems given only 
the electron-density profile. The theory is checked and justified by 
detailed comparisons with results from a 2-dimensional electromag- 
netic code-MASK. The procedure followed in the theoretical 
development is to use the relativistic Viasov equation, Ampere’s 
law and Gauss’ law, to obtain a relation between the density profile 
and the velocity profile for insulated flows. Given the density profile 
and the corresponding derived velocity profile, a self consistent 
flow solution is obtained by means of Maxwell's equations. It is 
checked by taking a special case - corresponding to no perturba- 
tions - which results in the well-known Brillouin-flow theory. 
Emphasis is placed on determining the magnetic-insulation thresh- 
old of a pulsed power system employing a plasma erosion opening 
switch. The procedure employed in the computational study is to 
vary critical aspects of the pulsed power system and then note 
whether magnetic-insulation breaks down. The point at which mag- 
netic insulation breaks down - as a function of geometry, load 
impedance, and applied voltage - is the magnetic insulation 
threshold for the system. The computational technique used is a 2- 
dimensional electromagnetic particle in cell code. 


10074 (DOE/PC/79678-T3) An innovative demonstration of 
high power density in a compact MHD tor: Semi-annual 
report. Schmidt, H.J.; Lineberry, J.T. Tennessee Univ., Tullahoma, 
TN (USA). Space Inst. Sep 1988. 55p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC22-87PC79678. Order Number 
DE90003900. Available from NTIS, PC A04/MF A01 - OSTI; GPO 
Dep. 

The present program is a high risk experimental program to 
demonstrate that high power density operation of a combustion 
driven MHD generator is feasible. A solid fuel comprised of a pow- 
dered aluminum-carbon mixture seeded with potassium carbonate 
is to be burned with gaseous oxygen. Theoretical calculations 
indicate that the resulting combustion plasma has an electrical con- 
ductivity sufficiently high to result in power density levels of several 
hundred megawatts per cubic meter. A subordinate element of the 
program is to demonstrate that minimal cost “throw away” compo- 
nents are a viable alternative to the more expensive but repairable 
designs employing active cooling as commonly used in more con- 
ventional experimental investigations. The present report reviews 
the first year’s effort. This includes the fuel selection, operating 
point specification, channel lofting, combustor design as well as the 
oxidizer system and facility preparation for initial combustor testing. 
The combustor is currently being fabricated by REDEVCO with de- 
livery expected in early November 1988. 5 refs., 14 figs., 3 tabs. 


3004 Thermionic Converters 


10075 (AD-A-212732/2/XAB) Thermionic emission includ- 
ing both space charge and image forces. Technical report. Lin, 
T.P.; Eng, G. Aerospace Corp., El Segundo, CA (USA). Chemistry 
and Physics Lab. 1 Sep 1989. 35p. (TR-0086A(2945-02)-2). Avail- 
able from NTIS, PC A03/MF A01. 

The net emission current for a uniform planar thermionic emitter 
is determined for a range of voltages, temperatures, and various 
values of the work function. Poisson's equation is self-consistently 
solved, using numerical techniques, without any additional phe- 
nomenological assumptions. This work accurately specifies the net 
current in the transition region between space charge-limited and 
temperature-limited emission, and the first determination of the 
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shape of the interelectrode potential there is presented. A compari- 
son with earlier approximate techniques is also included. 


3005 Fuel Cells 
Refer also to citation(s) 10789 


10076 (ECN-89-161) The first ECN 1 kW MCFC-stack ex- 
periment, ST-1. Verheugen, J.H.N.; Croon, C.; Klerks, W.M.A.; 
Den Uil, H. Netherlands Energy Research Foundation, Petten 
(Netherlands). Oct 1989. 32p. Available from Netherlands Energy 
Research Foundation ECN, P.O. Box 1, 1755 ZGPetten, Nether- 
lands. 

The first ECN 1 kW MCFC (molten carbonate fuel cell) stack, 
ST-1,with an active fuel cell area of 1000 cm* is described. 
Thisstack has 10 fuel cells, which are separated by so-called bipo- 
larseparator plates with internal gas manifoiding capabilities. 
Theseparator plates have elastic properties in order to compensate 
forshrinkage of the porous fuel cell components under operating- 
conditions. These separator plates have been designed by 
ECN(Netherlands Energy Research Foundation) and are desig- 
nated by thetrade-name FLEX-SEP. The operation started on June 
9, 1989. ExperimentST-1 has been at temperature for about 600 
hours and was operated onload during about 250 hours generating 
about 600 Watt on the average.The maximum power of 750 Watt 
was obtained at a specific load of 120mA/cm* and 60% fuel utiliza- 
tion. 16 figs., 2 refs., 3 tabs. 


10077 (ETDE-IT-89-76) Design and construction of the 


K.T.I. bread board fuel cell power plant at ENEA in Rome 
(aly). Pietrogrande, P.; Patacchiola, A.; Gavelli, G. ENEA, Rome 
(Italy). Oct 1988. 5p. (CONF-881010-6: 11. fuel cell seminar: de- 
velopment and application of fuel cells for the 90’s, Long Beach, 
CA (USA), 23-26 Oct 1988). Order Number DE90733760. Available 
from NTIS (US Sales Only), PC AO2/MF A01. 

Paper presented at seminar on fuel cell 1988 (Long Beach, 23- 


26 Oct 1988). 

This paper describes the ENEA (Italy) managed program for the 
introduction of on-site fuel cell power plants in Europe, developed 
by KTI. The design, technical characteristics, and technology 
objectives of this plant are presented. The brief notes cover the fol- 
lowing aspects: design and development of reformer, feed effluent 
exchanger and fuel cell; plant efficiency. In addition to the 25 kW 
bread board unit flowsheet, a graph is provided illustrating a typical 
temperature log curve of the reformer during start up: about 2.5 
hours to reach steady state operation from room temperature. 


10078 (NEDOJ-P-8811-1) Patents on solid electrolyte fuel 
cells. Japan. New Energy and Industrial Technology Development 
Organization, Tokyo (Japan). Mar 1989. 347p. (in Japanese). Order 
Number DE90702639. Available from NTIS (US Sales Only), PC 
A15/MF A01. 

The purpose of the current investigation is to help the promotion 
and development of solid electrolyte fuel cells (SOFC) in Japan, 
which is now in the stage of elemental study, by investigating the 
trend and technological level of the Japanese technology in the 
SOFC field. As regards research and development for SOFC in 
Japan, studies and development have been carried on by the Elec- 
trotechnical Laboratory, the National Chemical Laboratory for 
Industry, and private industries led by the mentioned laboratories. 
Since the Electrotechnical Laboratory succeeded in 1.2 Kw power 
generation with a cylinder type multi-cell structure system, the 
development activities have become very brisk. In America, West- 
inghouse Electric Corp.developed, in 1986, a cylinder type 
multi-cell 5 Kw power generating system and has been performing 
field tests using a 3 Kw system since October, 1987. In Europe, re- 
search and development have been carried on by Brown Boveri 
and Cie (BBC), Dornie, etc. SOFC has been very much expected 
for the application also to electric power generation. 


10079 (NEDOJ-P-8811-2) Patents on solid electrolyte fuel 
cells. U.S.A. and Britain. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Mar 1989. 160p. (In 
Japanese). Order Number DE90702640. Available from NTIS (US 
Sales Only), PC A08/MF A01. 


This is a report on the investigation about the technological de- 
velopment trends and levels in the field of solid electrolyte fuel 
cells in the U.S.A. and Britain. In America, Westinghouse Electric 
Corp. developed in 1986 a cylinder type multi-cell 5 Kw power gen- 
erating system, and has been performing field tests using a 3 Kw 
system since October, 1987. In Europe, research and development 
have been carried on by Brown Boveri and Cie (BBC), Dornie, etc. 
In Japan, studies and development on SOFC have been carried on 
by the Electrotechnical Laboratory, the National Chemical Labora- 
tory for Industry, and private industries led by the mentioned 
laboratories. The Electrotechnical Laboratory succeeded in 1.2 Kw 
power generation with a cylinder type multi-cell structure system in 
March, 1987. SOFC has been very much expected for the applica- 
tion to electric power generation because of the availability of 
various kinds of fuel, high power generating efficiency, simple sys- 
tem configuration, and utilization of the generated high temperature 
exhaust heat to power generation. 


10080 (NEDOJ-P-8811-3) Patents on solid electrolyte fuel 
cells. West Germany, Netherlands and Sweden. New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Mar 1989. 160p. (in Japanese). Order Number 
DE90702641. Available from NTIS (US Sales Only), PC A08/MF 
A01. 

This is a report on the investigation about the technological de- 
velopment trends and levels in the field of solid electrolyte fuel 
cells in West Germany, Netherlands and Sweden, for the purpose 
of supporting the promotion and development of SOFC in Japan. 
In America, Westinghouse Electric Corp. developed in 1986 a 
cylinder type multi-cell 5 Kw power generating system, and has 
been performing field tests using a 3 Kw system since October, 
1987. In Europe, research and development have been carried on 
by Brown Boveri and Cie (BBC), Dornie, etc. in Japan, studies and 
development on SOFC have been carried on by the Electrotechni- 
cal Laboratory, the National Chemical Laboratory for Industry, and 
private industries led be the mentioned laboratories. The Elec- 
trotechnical Laboratory succeeded in 1.2 Kw power generation with 
a cylinder type multi-cell structure system in March, 1987. SOFC 
has been very much expected for the application to electric power 
generation because of the availability of various kinds of fuel, high 
power generating efficiency, simple system configuration, and uti- 
lization of the generated high temperature exhaust heat to power 
generation. 


10081 (PB—90-100769/XAB) Development of planar- 
geometry solid oxide fuel cells. Annual technical 

report, December 1, 1987-December 31, 1988. Khandkar, A.C.; 
Virkar, A.V. Ceramatec, inc., Salt Lake City, UT (USA). Jan 1989. 
55p. (PROG—8860804). Available from NTIS, PC AO4/MF A01. 

See also PB—88-210356. 

The report summarizes the progress made towards the develop- 
ment of planar geometry SOFCs. Graded composite electrolytes, 
suitable for use in a fuel cell, were developed using two-phase 
Bi2O3 solid solutions heterogeneously doped with ZrOz. Efforts are 
underway to minimize microstructural voids at heterogeneous inter- 
faces via alternative processing techniques. Electrode/electrolyte 
interface characterization studies are in progress. Electrode perfor- 
mance has been improved at planar SOFC electrolyte interfaces. 


10082 (PNL-SA-17010) Synthesis of air-sinterable lan- 
thanum chromite powders. Chick, L.A.; Bates, J.L.; Pederson, 
L.R.; Kissinger, H.E. Pacific Northwest Lab., Richland, WA (USA). 
Oct 1989. 10p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract AC06-76RL01830. (CONF-8910107-7: Electrochemical 
Society fall meeting, Hollywood, FL (USA), 15-20 Oct 1989). Order 
Number DE90004681. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Lanthanum chromites, used as current interconnections in solid 
oxide fuel cells (SOFCs), have high electrical conductivity and are 
chemically stable. However, they are difficult to fabricate under 
conditions compatible with other SOFC components. A novel pow- 
der synthesis technique, the glycine/nitrate process, has been 
developed that produces chromite powders that can be sintered to 
near-full density in air at 1823 K. This paper describes the glycine/ 
nitrate process for the synthesis and fabrication of lanthanum 
chromites. The sintering behavior and properties of a series of 
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glycine/nitrate-produced lanthanum chromites are discussed. Some 
of the materials produced by this method match the thermal expan- 
sion of the electrolyte and maintain high electrical conductivity. 16 
refs., 10 figs. 


10083 Electrical impedance of a pore wall for the flooded- 
agglomerate model of porous gas-diffusion electrodes. 
Springer, T.E. (Los Alamos National Lab., NM (USA)); Raistrick, 
1.D. Journal of the Electrochemical Society (USA), 136(6): 1594- 
1602 (Jun 1989). 

The dc and small-signal ac impedances of a_ flooded- 
agglomerate element of a porous gas-diffusion electrode have 
been calculated. The complete solution involves a nonlinear con- 
centration profile within the agglomerate and requires numerical 
integration. An approximate solution has been developed leading to 
a simple equivalent circuit that is valid for most practical situations. 
The complete agglomerate model was combined with a thin-film 
diffusion element and the total impedance was calculated. Transfer 
functions were developed that also allow the simplified agglomer- 
ate representation to be combined with the thin-film element, 
greatly facilitating numerical fitting of the model to measured 
impedance data. Details of the model and these studies are pre- 
sented by the authors. 


10084 Fuel cell having electrolyte inventory control volume. 
Wright, M.K. To Dept. of Energy, Washington, DC. USA Patent 
4,855,194. 8 Aug 1989. Filed date 5 Feb 1988. USA Patent Appli- 
cation 7 152,775. Int. Cl. HO1M 8/04. 6p. Available from Patent 
and Trademark Office, Box 9, Washington, DC 20232. 

The author presents a fuel cell having an electrolyte control vol- 
ume includes a pair of porous opposed electrodes. A matrix is 
positioned between the pair of electrodes for containing an elec- 
trolyte. A first layer of backing paper is positioned adjacent to one 
of the electrodes. A portion of the paper is substantially pervious to 
the acceptance of the electrolyte so as to absorb electrolyte when 
there is an excess in the matrix and to desorb electrolyte when 
there is a shortage in the matrix. A second layer of backing paper 
is positioned adjacent to the first layer of paper and is substantially 
impervious to the acceptance of electrolyte. 


32 ENERGY CONSERVATION, CONSUMP- 
TION, AND UTILIZATION 


Refer also to citation(s) 9957, 10016, 10021 


10085 (CANWEC-—CE-02834-3.3) Energy for tomorrow. Divi- 
sion 3: Energy and the economy: Session 3.3: Determinants 
of energy prices in the short, medium and long term. Canadian 
National Committee, World Energy Conference, Ottawa, ON 
(Canada). 1989. VP (CONF-890901-: 14. world energy conference, 
Montreal (Canada), 17-22 Sep 1989). Available from Canadian Na- 
tional committee World Energy Conference, Suite 305, 130 Albert 
Street, Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

The World Energy Conference, (14th Congress) was held at 
Montreal, PQ, Canada, September 17-22, 1989. Selected papers 
have been entered into the data base. 


3201 Bulldings 


Refer also to citation(s) 9072, 9151, 9573, 9574, 9576, 9577, 
9578, 9579, 9580, 9581, 9582, 9588, 9590, 9905, 9946, 10031, 
10036, 10064, 10067, 10368, 10845, 11318 


10086 (BG/MRS/M-15130) Perspectives of the single Euro- 
pean market in terms of appliance safety and emissions. Nuen, 
J. 13p. Translated from Gas Waerme International; 38: No. 5, 278- 
282(Jun/Jul 1989). : ([1989]). 

The European single market will become reality in 1992. Mea- 
sured by the challenges that will yet have to be coped with the 
time left is fairly short. The author outlines the requirements to be 
met in harmonising standards, regulations, codes of practice etc. 
on a Europe wide basis with emphasis on the regulations relating 
to gas appliances, building materials and European testing and 
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certification. The approach used in harmonising standards and the 
scope involved are briefly dealt with. 


10087 (CONF-900203—1) Laboratory simulation of direct 
expansion ground coll heat exchangers. Mei, V.C.; Baxter, V.D. 
Oak Ridge National Lab., TN (USA). [1990]. 24p. Sponsored by 
Electric Power Research Institute. DOE Contract AC05- 
840R21400. Contract ERD-87-651;Contract RP-2892-4. From 
Winter meeting of the American Society of Heating, Refrigerating 
and Air-Conditioning Engineers, Inc.; Atlanta, GA (USA); 11-14 Feb 
1990. Order Number DE90002498. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Direction expansion ground coil (DXGC) ground coupled heat 
pump (GCHP) systems have certain energy efficiency advantages 
over conventional GCHPs. Principal among those are the elimina- 
tion of the secondary heat transfer fluid heat exchanger and 
circulating pump. While the DXGC concept can have higher effi- 
ciencies, it also has more system design and environmental 
problems (e.g., compressor starting and oil return problems). Gen- 
eral design guidelines for DXGC systems are not well documented. 
This study was aimed to experimentally look into some of the ad- 
vantages and disadvantages of DXGC designs. A laboratory study 
of a DXGC heat pump system was performed. The results of the 
laboratory tests indicated that a DXGC can absorb from, or dissi- 
pate to, the ground, at least twice as much heat as conventional 
plastic tube ground coil heat exchangers. Some of the above men- 
tioned concerns were also studied during the tests. A set of 
general design guidelines was derived from the test results and ob- 
servations and is presented in this report. 9 refs., 11 figs., 1 tab. 


10088 (CONF-900203-2) Ammonia-water triple-effect ab- 
sorption cycle. DeVault, R.C. (Oak Ridge National Lab., TN (USA) 
); Marsala, J. Oak Ridge National Lab., TN (USA). [1990]. 22p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC05-840R21400. From Winter meeting of the American 
Society of Heating, Refrigerating and Air-Conditioning Engineers, 
Inc.; Atlanta, GA (USA); 11-14 Feb 1990. Order Number 
DE90002713. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

There are a number of known absorption cycles capable of 
“triple-effect” refrigeration. Among the basic triple-effect cycles only 
one particular cycle is able to use ammonia-water (NH3/H20) as 
the absorption fluid pair. This cycle uses two condensers and two 
absorbers to achieve the “triple effect.” This paper presents several 
basic triple-effect cycles superimposed on NH3/H20 pressure- 
temperature-concentration equilibrium diagrams (PTX) showing that 
only one particular cycle can use NH3/H20. Calculations are pre- 
sented showing the relative performance of a conventional 
double-effect cycle using NH3/H2O and the performance of this 
triple-effect cycle using NH3/H2O on a comparable basis. The 
triple-effect cycle is predicted to have 18% higher cooling efficiency 
(COP = 1.41 compared to COP = 1.2 for a double-effect), lower 
pressure (701 psi instead of 1000 psi), significantly reduced pump- 
ing power (less than one half that of the double-effect cycle), and 
potentially lower construction cost (33% less total heat exchange 
needed). Practical implications for this triple-effect cycle are dis- 
cussed. 15 refs., 9 figs., 1 tab. 


10089 (CONF-900203-3) Effective, low-cost HVAC controls 
upgrade in a small bank bullding. Sharp, T.R.; MacDonald, J.M. 
Oak Ridge National Lab., TN (USA). [1990]. 28p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC05-840R21400. From Winter meeting of the American Society 
of Heating, Refrigerating and Air-Conditioning Engineers, Inc.; At- 
lanta, GA (USA); 11-14 Feb 1990. Order Number DE90004922. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report summarizes the measured results from a field study 
of the performance of a low-cost controls retrofit in a small bank 
building in Knoxville, TN. The retrofit consisted of a simple upgrade 
of heating and cooling system controls and new operating strate- 
gies. The project was undertaken to better understand how 
commercial energy use measurement studies should be performed 
and to demonstrate the effectiveness of a low-cost controls retrofit 
in a small commercial building. This report describes the details of 
the project, including building and building system characteristics, 
the HVAC control changes made, energy end use patterns, and 





the heating and cooling energy savings achieved. An improved 
control strategy involving thermostat setback/setup and on/off con- 
trol was devised around a single replacement programmable 
thermostat. The strategy allowed thermostat setback/setup control 
of the primary HVAC system in the building and provided on/off 
(time-of-day) control for the two secondary systems. The energy ef- 
ficiency improvements provided a 33% reduction in heating and a 
21% reduction in cooling energy consumptions. Simple payback for 
the retrofit, including installation cost, was under 1 year. In addition 
to reducing the energy needs of the building, the replacement elec- 
tronic thermostat provided improved interior comfort. 9 refs., 12 
figs., 3 tabs. 


10090 (CONF-8809314~, pp. 3-13) An overview of model- 
ing. Pommersheim, J.M. (Bucknell Univ., Lewisburg, PA (USA)). 
Oak Ridge National Lab., TN (USA). 1988. From International sym- 
posium on mathematical modeling of roof systems; Oak Ridge, TN 
(USA); 15-16 Sep 1988. In Mathematical modeling of roof systems. 
Order Number DE89012907. Available from NTIS, PC AO8/MF A01. 

An overview of the use of mathematical models in the solution of 
roofing problems is presented. What modeling is and is not is dis- 
cussed. The principles of modeling are best illustrated by everyday 
examples, although in research, the fruits of the modeling process 
can be complex. The modeling process and the advantages and 
disadvantages of the modeling approach are illustrated. It is con- 
cluded that mathematical modeling is a useful tool in studying the 
performance of roofing systems. 


10091 (CONF-8809314—, pp. 15-27) Bituminous membrane 
pertormance. Bonafont, R.L. (Ruberoid Building Products Ltd., 
Middlesex (England)). Oak Ridge National Lab., TN (USA). 1988. 
From International symposium on mathematical modeling of roof 
systems; Oak Ridge, TN (USA); 15-16 Sep 1988. In Mathematical 
modeling of roof systems. Order Number DE89012907. Available 
from NTIS, PC AO&/MF A01. 

A paper presented at the DOE-ORNL Workshop on Mathemati- 
cal Modeling of Roofs in Atlanta, November, 1981 proposed a 
model for the structural behavior of built-up bituminous membrane 
systems. Mathematical treatment of several practical cases of inter- 
est will be found in the references. The present paper restricts 
itself to the mathematical relationships of the visco-elastic proper- 
ties of bitumen in some greater detail. 


10092 (CONF-8809314—, pp. 29-40) Mechanical behavior of 
@ roofing membrane on an insulation substrate. Chaize, A. 
(Centre Scientifique Et Technique Du Batiment, Paris (France)); 
Fabvier, B. Oak Ridge National Lab., TN (USA). 1988. From Inter- 
national symposium on mathematical modeling of roof systems; 
Oak Ridge, TN (USA); 15-16 Sep 1988. in Mathematical modeling 
of roof systems. Order Number DE&9012907. Available from 
NTIS, PC A08/MF A01. 

This research was intended to provide users with assistance in 
the design of waterproof and durable roofing systems. It began in 
the 1970's, when unacceptable systems using bituminous felts fully 
bonded to extruded polystyrene had generated worldwide cases of 
unsatisfactory behavior. A first stage was marked in 1980, but at 
that time the validation of the model was not sufficiently accurate 
and needed improvement. The basic fundamental hypothesis was 
that a membrane which could function below its limit of elasticity 
would have an unlimited life expectancy. This hypothesis simplified 
the mathematical model itself which was, in the first stage of the 
program, written and computed following linear relations of stress 
strain either in tension or in compression, and linear transmission 
of stresses due to friction. That led at first, during the earlier valida- 
tion, to an unacceptable gap between calculated and experimental 
values. Therefore, it was decided to improve the model, taking into 
account a non linear behavior of the roofing materials, assuming 
different E moduli under tension and compression, and considering 
a non linear fraction relation between substrate and loose laid mem- 
branes (no slippage occur until a maximum shear stress value). 
The mechanical properties of these roofing materials is discussed. 


10093 (CONF-8809314-, pp. 41-45) Techniques of deter- 
mining strain energy in bituminous roof membranes. Dupuis, 
R.M. (Structural Research, Inc., Middleton, WI (USA)). Oak Ridge 
National Lab., TN (USA). 1988. From International symposium on 
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mathematical modeling of roof systems; Oak Ridge, TN (USA); 15- 
16 Sep 1988. In Mathematical modeling of roof systems. Order 
Number DE89012907. Available from NTIS, PC AO8/MF A01. 

Bituminous membranes have historically used low elongation 
(less than 2%) reinforcement materials. Since the 1970's, combina- 
tions of polyester and/or polyester and glass have been used in 
bituminous membranes. In addition, various modifiers have been 
added to the bituminous matrix which also gives high (much 
greater than 5%) elongation behavior. The availability of different 
weights of polyester and/or combinations of polyester and glass 
reinforcement have also yielded interestina load-elongation behav- 
iors. With the new reinforcement and modifiers being used in 
bituminous membranes, a better modeling tool is needed to under- 
stand the physical characteristics and range of behaviors that are 
now possible by design. The strain energy concept as presented is 
one tool which is currently undergoing a great deal of interest in 
better understanding the load-elongation behavior of the newer bi- 
tuminous membrane systems. 


10094 (CONF-8809314—, pp. 47-61) Strain energy as a 
roofing membrane performance measure. Wells, J.R. (Owens- 
Corning Fiberglas Corporation, Granville, OH (USA)). Oak Ridge 
National Lab., TN (USA). 1988. From international symposium on 
mathematical modeling of roof systems; Oak Ridge, TN (USA); 15- 
16 Sep 1988. In Mathematical modeling of roof systems. Order 
Number DE89012907. Available from NTIS, PC AO8/MF A01. 

There has been a growing amount of discussion regarding the 
use of strain energy as a performance criterion for roofing product 
standards. This has been motivated by the appearance of roofing 
membranes which are performing in the field, but do not meet the 
National Bureau of Standards BSS55 recommendation for a 350 N/ 
cm (200 Ib/in) tensile strength at —18°C (0°F). Clearly, something 
other than the 350 N/cm (200 Ib/in) tensile requirement is appropri- 
ate for certain roofing membranes. Many of the lower strength 
membranes have much larger elongation at failure than is typical 
for the higher strength products. Strain energy, as presently calcu- 
lated from laboratory tensile tests, is an inadequate and misleading 
indicator of expected membrane performance. To illuminate the 
inadequacy, strain energy is contrasted to tensile strength and elon- 
gation, the traditional measures of membrane performance. Tensile 
strength and elongation are both direct properties; their physical in- 
terpretation is clear and specific. Strain energy is an integrated 
property involving strength and elongation and does not uniquely 
specify the membrane conditions; one value of strain energy repre- 
sents multiple combinations of strength and elongation. Further, 
tensile strength and elongation are linear properties; the magnitude 
of the change in these properties is indicative of the expected 
change in performance. Greater understanding of the intricacies of 
strain energy and its application to roof membrane performance to- 
gether with further development of testing procedures can no doubt 
produce a powerful new tool for performance evaluation of roofing 
materials. However, as currently determined and applied, strain en- 
ergy is not a valid predictor of membrane performance. 


10095 (CONF-8809314—, pp. 63-72) Wind performance of 
ballasted roofing systems. Roodvoets, D.L. (Dow Chemical Com- 
pany, Granville, OH (USA)). Oak Ridge National Lab., TN (USA). 
1988. From International symposium on mathematical modeling of 
roof systems; Oak Ridge, TN (USA); 15-16 Sep 1988. In Mathe- 
matical modeling of roof systems. Order Number DE89012907. 
Available from NTIS, PC AO8/MF A01. 

The flat roof has always presented challenges to the designer 
and builder. The challenge of wind design has varied in importance 
and is dependent on the system used. The use of ballast materials 
on roofs is not new, and the various phenomena that affect the 
performance of the systems have been studied and discussed and 
systems have been developed to predict the behavior of the bal- 
lasted roof. The perspectives for several systems, the methods 
used for testing these systems, and how they are treated in build- 
ing codes are discussed. Full scale and wind tunnel modeling are 
reviewed as well as the mathematical application of data to design 
tables. In addition some computer supported fluid dynamics models 
are discussed and future applicability suggested. 
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10096 (CONF-8809314—, pp. 75-84) A status report on the 
moisture gain behavior of single ply EPDM roof systems. Wal- 
ters, R.B. (Manville Sales Corporation, Denver, CO (USA)); 
Dupuis, R.M. Oak Ridge National Lab., TN (USA). 1988. From In- 
ternational symposium on mathematical modeling of roof systems; 
Oak Ridge, TN (USA); 15-16 Sep 1988. In Mathematical modeling 
of roof systems. Order Number DE89012907. Available from 
NTIS, PC AO8/MF A01. 

In 1984, a computer model was devised to augment a field study 
undertaken to gain a better understanding of the moisture vapor 
flow through roof systems covered with ethylene propylene diene 
terpolymer (EPDM) membranes. The model combined transient fi- 
nite elemental heat transfer with diffusion analysis and predicted 
that small amounts of moisture would collect in EPDM covered roof 
systems. Since that time, the study has progressed with the annual 
retrieval of samples of the roof membrane and insulation from sev- 
eral EPDM covered roofs. The permeance of the membrane and 
the moisture content of the insulation samples have been deter- 
mined and are reported. The information gained from these and 
future field samples will be used for the verification of the computer 
model at a later data. Membrane permeance has been found to in- 
crease with the age of the roof system. The increase in membrane 
permeance will allow increased moisture vapor transmission 
through the membrane into or out of the roof system. The tempera- 
ture dependence of membrane permeance has been verified. 
Water vapor permeation through EPDM membranes has been 
found to increase an order of magnitude when the membrane tem- 
perature is increased from 90°F to 158°F. From the study of roof 
systems in Southern climates constructed over an existing BUR 
membrane on air conditioned building, insulation samples have 
been seen to gradually increase in moisture content. The low por- 
tion of the insulations have been found to contain more moisture 
than the top. From a roof system built over a plywood deck system, 
the insulation moisture content has remained about the same. 


10097 (CONF-8809314—, pp. 85-98) A model to predict heat 
flows and temperatures in roofs. Wilkes, K.E. Oak Ridge Na- 
tional Lab., TN (USA). 1988. From International symposium on 
mathematical modeling of roof systems; Oak Ridge, TN (USA); 15- 
16 Sep 1988. In Mathematical modeling of roof systems. Order 
Number DE89012907. Available from NTIS, PC AO8&/MF A01. 

Models play an important role in the operation of the Roof Re- 
search Center at ORNL. They increase the efficiency of costly 
experimentation by guiding the placement of sensors, identifying 
critical experiments, and extrapolating the results of experimental 
data to conditions other than those which were tested. Models are 
essential to developing an understanding of the complex interac- 
tions of the thermal, moisture, and mechanical behaviors of roofs. 
Finally, models provide tools to aid the design of more energy effi- 
cient and durable roofs. A description is given of the model named 
STAR (for Simplified Transient Analysis of Roofs) that has been 
developed at ORNL for predicting the heat flows and temperatures 
within roof systems. Plans for further extensions of the STAR 
model are described, and an example of its use is given. 


10098 (CONF-8809314—, pp. 99-112) Models to predict 
aging and R values of foam insulation. Glicksman, L.R. (Massa- 
chusetts Institute of Technology, Cambridge (USA)). Oak Ridge 
National Lab., TN (USA). 1988. From International symposium on 
mathematical modeling of roof systems; Oak Ridge, TN (USA); 15- 
16 Sep 1988. In Mathematical modeling of roof systems. Order 
Number DE89012907. Available from NTIS, PC AO8/MF A01. 
Closed cell foam insulation blown with a refrigerant gas has the 
highest R per unit thickness value of any non-vacuum insulation 
currently available. With the advent of higher energy standards for 
buikdings and appliances there is a need to improve the R value 
even further. Recently there has been concern that the CFC’s used 
to blow the foams may cause depletion of the ozone layer. If re- 
placement CFC’s must be used, they by-and-large have a higher 
conductivity than the current CFC’s being used. Thus, means must 
be developed to decrease other forms of heat transfer in foams just 
to retain present levels of R values with the new CFC’s. There has 
been a program of research on rigid foam insulation at MIT for the 
past six years. The research at MIT has concentrated on develop- 
ing fundamental models to understand and predict the aging and 
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the R value of foam insulation. The models developed are reviewed 
and some of the recent results of this investigation are presented. 


10099 (CONF-8809314—, pp. 113-129) Description and ap- 
plication of a diffusion model for rigid closed-cell foams. 
Sheffield, C.F. (Dow Chemical Company, Granville, OH (USA)). 
Oak Ridge National Lab., TN (USA). 1988. From International sym- 
posium on mathematical modeling of roof systems; Oak Ridge, TN 
(USA); 15-16 Sep 1988. In Mathematical modeling of roof systems. 
Order Number DE89012907. Available from NTIS, PC A08/MF A01. 

It is a well-known fact that the physical and thermal properties of 
rigid closed-cell foams are dependent upon the composition of the 
cell gas, and that the counter diffusion of the blowing agent(s) and 
air lead to a variation in these properties with time. Of primary 
interest is the change in insulation value (expressed as either ther- 
mal conductivity or thermal resistance) during the life of the 
product, often referred to as thermal drift. Other properties affected 
include the compressive, tensile, and flexural moduli and yield 
strengths, as well as the machinability. In The Dow Chemical Com- 
pany, modeling of the diffusion process has proven invaluable in 
not only understanding but also predicting foam properties and 
foam behavior in a variety of applications. Such modeling also al- 
lows calculation of blowing agent release rates for flammability, 
environmental, and industrial hygiene concerns. A brief history of 
diffusion modeling in The Dow Chemical Company is presented 
and a detailed description of the model currently being used is 
given. While this model is similaf in many respects to other pub- 
lished models, it is unique in that the boundary conditions take into 
account finite surface resistances to diffusion. Such resistances are 
common in the form of the natural skin present on extruded 
polystyrene foams and the various faced insulation materials avail- 
able. Data supporting the validity of the model and examples of its 
application are also presented. 


10100 § (CONF-8809314—, pp. 131-144) Thermal bridging in 
mechanical fastened low-slope roofs. Burch, D.M. (National In- 
stitute of Standards and Technology, Gaithersburg, MD (USA)); 
Shoback, P.J.; Cavanaugh, K. Oak Ridge National Lab., TN (USA). 
1988. From International symposium on mathematical modeling of 
roof systems; Oak Ridge, TN (USA); 15-16 Sep 1988. In Mathe- 
matical modeling of roof systems. Order Number DE89012907. 
Available from NTIS, PC AO8/MF A01. 

The heat transfer through cylindrical metal fasteners with metal 
caps in low-slope roofs having metal and wood decking is ana- 
lyzed using finite-difference theory. The metal fasteners consisted 
of a 4.7-mm (3/16-in)-diameter steel rod with a 76-mm (3.0-in) di- 
ameter and 0.56-mm-thick (22 mil) steel cap. For a representative 
case of 5.4 fasteners/m* (4.5 fasteners/yd*), metal fasteners were 
found to reduce the overall thermal resistance of low-slope roofs 
with metal decking from 3 to 8% for insulation thicknesses ranging 
from 25 to 150 mm (1 to 6 in.). The effect of metal fasteners on 
the overall thermal resistance of low-slope roofs with wood decking 
was found to be about one-half their effect on roofs with metal 
decking. The use of plastic instead of metal caps on the metal fas- 
teners reduced the thermal bridging of the individual metal fastener 
by 44%. In low slope roofs with more than one layer of insulation, 
the effect of metal fasteners on the overall thermal resistance was 
reduced by a factor of three by using metal fasteners to attach only 
the bottom layer of insulation to the roof deck. 


10101 (CONF-8809314—, pp. 147-158) Modeling how a 
roof’s reflectance affects thermal ormance. Griggs, E.I. 
(Tennessee Technological Univ., Cookeville (USA)). Oak Ridge Na- 
tional Lab., TN (USA). 1988. From International symposium on 
mathematical modeling of roof systems; Oak Ridge, TN (USA); 15- 
16 Sep 1988. In Mathematical modeling of roof systems. Order 
Number DE89012907. Available from NTIS, PC AO8/MF A01. 

How increasing a low-slope roofs’s surface reflectance affects 
building energy use is examined. A brief review of literature and an 
outline of the important factors are included. Use of DOE 2.1 for 
making calculations and how these are being used in developing 
user guidelines are discussed. 


10102 § (CONF-8809314-, pp. 159-162) A rellability-based 
approach to service life prediction. Masters, L.W. (National Insti- 
tute of Standards and Technology, Gaithersburg, MD (USA)). Oak 





Ridge National Lab., TN (USA). 1988. From International sympo- 
sium on mathematical modeling of roof systems; Oak Ridge, TN 
(USA); 15-16 Sep 1988. In Mathematical modeling of roof systems. 
Order Number DE89012907. Available from NTIS, PC AO8/MF A01. 
The service life of a building system, component or material is 
defined as the period of time after installation during which all 
properties meet or exceed the minimum acceptable values, when 
routinely maintained. Reliable data on service life are essential to 
the effective selection, use and maintenance of materials and sys- 
tems and are required to assess performance as a function of cost. 
While the need for service life data has long been recognized in the 
construction industry, users of data have, to a large extent, been 
content with empirical or comparative data rather than quantitative 
data. There are at least two key factors which have contributed to 
the past acceptance of empirical service life data: (1) the results of 
many past studies have convinced some that the generation of reli- 
able and quantitative data on service life is either technically 
infeasible or prohibitively expensive and (2) the materials and sys- 
tems of construction have been slow to change, allowing one to 
rely upon qualitative service life data which have been developed 
over a long period of time through first-hand experience. In recent 
years, the demands for more innovative building designs, for inclu- 
sion of new technology, for reduction of life-cycle costs, and for 
substitutes forced by changes in materials availability and legisla- 
tive restrictions, have put increasing pressure upon the industry to 
develop improved bases for materials and systems selection. Thus, 
in the roofing industry, as in other areas of construction, interest in 
advancing the knowledge of service life prediction has increased 
substantially. A method for service life prediction is presented. 


10103 (CONF-8809314—, pp. 163-168) Integrated knowledge 
systems for roofing technology. Frohnsdorff, G. (National Insti- 
tute of Standards and Technology, Gaithersburg, MD (USA)). Oak 
Ridge National Lab., TN (USA). 1988. From International sympo- 
sium on mathematical modeling of roof systems; Oak Ridge, TN 
(USA); 15-16 Sep 1988. In Mathematical modeling of roof systems. 
Order Number DE89012907. Available from NTIS, PC AO8/MF A01. 

Computers provide new opportunities for advancing roofing tech- 
nology. One of the opportunities lies in the ability to integrate and 
process knowledge to aid decision-making. Integrated knowledge 
systems (consisting of mathematical models, expert systems, and 
data bases) appear to have the potential for representing virtually 
all knowledge of roofing technology and making the knowledge 
readily available. Examples of the contents of an integrated knowl- 
edge system are given using service life of roofing membranes as 
an example. As possibilities for forming integrated knowledge sys- 
tems grow, it will be important to understand the implications so 
that actions may be taken to maximize the benefits. Because of 
the magnitude of the task of developing an integrated knowledge 
system, extensive collaboration among researchers and others will 
be needed if the necessary resources are to be raised and used 
effectively. 


10104 (CONF-8809314—, pp. 169-171) Parameter estimation 
concepts for roofing materials. Beck, J.V. (Michigan State Univ., 
East Lansing (USA)). Oak Ridge National Lab., TN (USA). 1988. 
From International symposium on mathematical modeling of roof 
systems; Oak Ridge, TN (USA); 15-16 Sep 1988. In Mathematical 
modeling of roof systems. Order Number DE89012907. Available 
from NTIS, PC AO8/MF A01. 

The present availability of experimental techniques and equip- 
ment, numerical methods, and computer facilities opens new 
possibilities in the testing of roofing materials. Mathematical models 
of the thermal and mechanical behavior of the roofing materials 
can be developed which include some thermal and mechanical 
properties such as thermal conductivity (which is related to the R- 
value), specific heat and Young’s modulus. Parameter estimation 
techniques are important in obtaining the properties from the mea- 
surements. Some possibilities in the thermal area have been 
explored at the Oak Ridge National Laboratory. Concepts regard- 
ing estimating parameters from in situ measurements are given in 
some papers by Courville and Beck. The analytical and experimen- 
tal components that are necessary for the adequate thermal testing 
of roofing materials, which include the experiment, analysis tools, 
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and analysis of data are presented. The analysis tools can be di- 
vided into three parts: mathematical modeling, numerical analysis 
and parameter estimation algorithms. Mathematical modeling in- 
volves a mathematical description of the physical process. There is 
a hierarchy of models, from quite simple to more complex. The art 
is in choosing the model with just enough complexity to capture the 
correct physics for the process. 


10105 (CONF-8809331—) International seminar on energy 
saving. Proceedings. Rome, 12-13 Sep 1988. Rome Univ. (italy); 
ENEA, Rome (Italy). Sep 1988. 477p. (in Italian). From Interna- 
tional seminar on energy saving; Rome (Italy); 12-13 Sep 1988. 
Order Number DE90733723. Available from NTIS (US Sales Only), 
PC A21. 

The ‘International Seminar on Energy Saving’ first dealt with the 
results and programmed activities (e.g. Government energy policy, 
financial and legal incentives, cost benefit analysis, investment 
planning, program management, etc.) of some of the most impor- 
tant Italian institutions involved in enegy saving. Papers on energy 
saving programs in foreign countries were given in the second sec- 
tion. The third section involved papers on energy saving in different 
sectors - industry, construction, transportation and agricolture. Em- 
phasis was given to the increased use of methane and natural gas, 
cogeneration plants, district heating and energy efficient building 
material and space HVAC systems. Separate abstracts were pre- 
pared for all the papers of this report. 


10106 (CONF-8809331-, pp. 83-89) Buliding space heating 
services: Energy conservation rams in Italy. Leboffe, M. 
(ASSOCALOR, Milan (Italy)). Rome Univ. (italy); ENEA, Rome 
(Italy). Sep 1988. (in Italian). From International seminar on energy 
saving; Rome (Italy); 12-13 Sep 1988. In International seminar on 
energy saving. Proceedings. Rome, 12-13 Sep 1988. Order Num- 
ber DE90733723. Available from NTIS (US Sales Only), PC A21. 
The maintenance of residential building space heating plants and 
energy management represent two inseparable aspects of one 
problem: guarantee a reliable and professional service to the user 
and ensure thermal comfort. These requirements can be satisfied 
only by professionally qualified firms with a stable history. This 
paper comments on Italian programs for the adoption of more effi- 
cient heating and cooling systems in residential buildings. An 
economic assessment is made of the program ‘heat-service’, in 
which incentives are provided to allow thermal energy suppliers to 
provide users not only with thermal energy but also to maintain 
and efficiently operate the heating plants and develop innovative 
technological solutions to increase heating system efficiency. 


10107 (CONF-8809331-, pp. 147-163) Energy efficient 
buliding design innovative HVAC - lighting - Energy manage- 
ment control - fenestration. Dubin, F.S. (Dubin-Boome 
Associates P.C., Harford, CT (USA)). ENEA, Rome (italy); Rome 
Univ. (Italy). Sep 1988. From International seminar on energy sav- 
ing; Rome (Italy); 12-13 Sep 1988. In International seminar on 
energy saving. Proceedings. Rome, 12-13 Sep 1988. Order Num- 
ber DE90733723. Available from NTIS (US Sales Only), PC A21. 

The major steps in developing an energy management program 
involving energy conscious buildings are as follows: - reduce the 
heating (heat loss), cooling (heat gain), ventilation, domestic hot 
water, lighting and power loads; - reduce the distribution loads 
(duct and pipe losses, fan and pump power) to move energy from 
the prime movers to end use; - employ alternative energy sources 
and passive/hybrid systems where practical, such as solar energy, 
wind energy, nigni sky radiation, direct and indirect evaporative 
cooling, diurnal temperature difference to cool building mass, 
dessicant dehumidification, natural and forced ventilation cooling, 
daylighting and other techniques; - recover waste heat and utilize it 
for thermal purposes in place of generating additional energy with 
non-renewable resources; - employ the most efficient and cost/ 
effective equipment for each task i.e. boilers, furnaces, burners, 
chillers, cooling towers, pumps, fans, and other conventional equip- 
ment to satisfy the residual loads that can not be handled with the 
alternative systems. This paper provides practical advice on how 
these energy saving measures can be implemented in buildings in 
a cost effective way. Emphasis is given to the use of district heat- 
ing systems and community planning (for optimum insolation) to 
reduce building loads. 
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10108 (CONF-8809331-, pp. 241-250) Energy saving in ex- 
isting bulldings in Italy. Arcangeli, S. (Associazione Nazionale 
Costruttori Edili, Rome (italy)). Rome Univ. (Italy); ENEA, Rome 
(Italy). Sep 1988. (In Italian). From international seminar on energy 
saving; Rome (Italy); 12-13 Sep 1988. In Intemational seminar on 
energy saving. Proceedings. Rome, 12-13 Sep 1988. Order Num- 
ber DE90733723. Available from NTIS (US Sales Only), PC A21. 

Citing the substantial energy savings which could be derived 
from upgrading existing building thermal insulation or the installa- 
tion of new insulation where it is lacking in old buildings, the Author 
calls for new legislation paving the way for incentives for building 
owners to improve their thermal insulation and for the reduction of 
legal and administrative roadblocks especially critical with regard to 
condominiums. The Author assesses payback periods relative to 
the current fuel price structure in Italy and uses information on suc- 
cessful building energy conservation programs in France to back 
his arguements. 


10109 (CONF-8809331-—, pp. 353-362) The role of thermal 
insulation in the industrial sector. Bersani, P. (Associazione 
Nazionale Imprenditori Coibentazioni Termo-acustiche, Milan 
(Italy)). Rome Univ. (Italy); ENEA, Rome (Italy). Sep 1988. (In Ital- 
ian). From International seminar on energy saving; Rome (italy); 
12-13 Sep 1988. In International seminar on energy saving. Pro- 
ceedings. Rome, 12-13 Sep 1988. Order Number DE90733723. 
Available from NTIS (US Sales Only), PC A21. 

The Author indicates the lack, in the industrial building thermal 
insulation sector in Italy, of strict norms, materials specifications 
and qualified installation contractors as being the cause of a sub- 
stantial waste of thermal energy. He outlines a series of guidelines 
which should be incorporated into new building codes governing 
the quality of insulating material and its correct installation and rec- 
ommends the creation of new legislation which would place tighter 
controls on the granting of permits to firms involved in the thermal 
insulation sector. 


10110 (CONF-8910319-2) The thermohysical properties of 
gypsum boards containing wax. Graves, R.S.; McElroy, D.L.; 
Yarbrough, D.W.; Fine, H.A. Oak Ridge National Lab., TN (USA). 
[1989]. 24p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC05-840R21400. From 21. international 
thermal conductivity conference; Lexington, KY (USA); 15-18 Oct 
1989. Order Number DE90004933. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

An Unguarded Thin-Heater Apparatus (UTHA) was used to mea- 
sure the thermal conductivity (k) and thermal diffusivity (a) of 
gypsum boards containing 0, 15, 30 wt % wax (CigHsg) in the tem- 
perature range 20 to 50°C (68 to 122°F). Since this wax melts 
near 28°C (82°F), this combination provides a phase-change ma- 
terial for possible use in building applications. The k-values for 
gypsum board without wax reported here are independent of tem- 
perature and extend the available data to a lower density (»). The 
k-values agree with data by Malloy but are 17% greater than the 
ASHRAE Handbook value. The k-values for the gypsum-wax com- 
posites are greater than the k-value of gypsum board without wax, 
increase with wax content, and correlate with a two-phase conduc- 
tion model by Eucken. The k-value of composites with solid wax is 
greater than the k of composites with liquid wax. A step-change in 
heat flux transient technique was used on specimens that were 
initially isothermal or that had a steady imposed temperature gradi- 
ent. Analysis of the temperature response of the thin-heater for 
short-times predicts a temperature rise that is a linear function of 
the square-root of time. This prediction was verified, and the slope 
of this relaxation provided experimental values for the product 
k-p-C, where C is the specific heat. Experimental values of C were 
calculated from experimental values of k and p and compared fa- 
vorably with literature values of C for gypsum and predictions of C 
for the composites. Transient tests that heated parts of the speci- 
men through the phase change of wax yielded very large C values. 
These tests required very long time to reach steady-state. 17 refs., 
5 figs., 5 tabs. 


10111 (DOE/BP-973) Window research: Studies in resi 
dential window energy efficiency. USDOE Bonneville Power 
Administration, Portland, OR (USA). Mar 1989. 10p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. Order Number 
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DE90004338. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


Four recent reports commissioned by the Bonneville Power Ad- 
ministration (BPA) add important information for the design and use 
of energy-efficient windows. These new projects will be of great in- 
terest to people in the building and energy industry who know that 
the effectiveness of their window installations can often make the 
difference in consumer satisfaction with their products. 4 figs. 


10112 (DOE/BP/34623—1) Residential water heating qualifi- 
cation level analysis. Gordon, L.M., Born, D. (Washington State 
Energy Office, Olympia, WA (USA)). Bonneville Power Administra- 
tion, Portland, OR (USA); Washington State Energy Office, 
Olympia, WA (USA). Feb 1989. 161p. Sponsored by U.S. DOE 
Management & Administration. DOE Contract FC79-82BP34623. 
Order Number DE90004542. Available from NTIS, PC A08/MF A01 
- OSTI; GPO Dep. 

The Washington State Energy Office (WSEO) received funding 
from the Bonneville Power Administration (BPA) during FY89 to an- 
alyze the availability of energy efficient electric water heaters in the 
Pacific Northwest. This report presents the major findings of this 
analysis, and WSEO's recommendation for electric water heater 
efficiency qualification levels for use in an expanded Blue Clue pro- 
gram. 11 figs., 33 tabs. 


10113 (ETDE-IT-89-25, pp. 65-92) Sunlight dousers for 
bulidings: design and performance. Scamoni, F. (Montedipe, 
Milan (Italy)); Vancini, C. Consiglio Nazionale delle Ricerche, Rome 
(Italy). Progetto Finalizzato Energetica. Feb 1989. (in Italian). In 
Passive solar systems: solar architecture research and develop- 
ment in Italy. Order Number DE90733500. Available from NTIS 
(US Sales Only), PC A07. 

Theme: New solar passive components. 

The solar douser serves to control the transmission of solar radi- 
ation and vary it according to season. Its operation, based on the 
physics phenomenon of total internal reflection, consists of stop- 
ping the passage of direct, incident light when the angle of 
incidence is greater than a set limit. After a theoretical study, in- 
volving mathematical-geometrical simulations, of optimal glass 
geometry, the development of a prototype to meet desired charac- 
teristics is carried out with performance tests to compare measured 
optical transmittance at diverse angles of incidence and orientation 
with theoretical values. 


10114 (ETDE-mf-0705988) Systematization of the environ- 
mental conditioning project in bulidings with a view to 
optimizing the architectural projects with regard to environ- 
mental control and energy saving. Volume 1. Klainsek, J.C. 
Universidad Politecnica de Madrid (Spain). Escuela Tecnica Supe- 
rior de Arquitectura. 1988. 234p. (In Spanish). Order Number 
DE90705988. Available from NTIS (US Sales Only), PC A11/MF 
A01. 

Due to its significance, energy analysis should be taken into 
account in both developing and optimization of hygrothermic condi- 
tioning system and new building designs. It is also necessary to 
determine the actual costs of energy saving and conservation mod- 
ifications for existing buildings. This analysis involves a large 
number of repetitive calculations, so a computer application has 
become a necessity and a computer program has been developed 
to simulate energy needs for a real life office and their functions in 
one climate region. This program predicts heating and cooling 
energy requirements. The purpose of the present study is to deter- 
mine the affect of envelope parameters: orientation, external walls, 
glazing, shadings, glass-to-wall ratio, surface absorbance of exter- 
nal well (color), roofs, upon energy saving and conservation for a 
typical office building in Madrid. 


10115 (ETDE-mf-0705989) Systematization of the environ- 
mental conditioning project in bulldings with a view to 
optimizing the architectural projects with ragard to environ- 
mental control and energy saving. Volume 3. Klainsek, J.C. 
Universidad Politecnica de Madrid (Spain). Escuela Tecnica Supe- 
rior de Arquitectura. 1988. 280p. (In Spanish). Order Number 
DE90705989. Available from NTIS (US Sales Only), PC A13. 





Due to its significance, energy analysis should be taken into 
account in both developing and optimization of hygrothermic condi- 
tioning system and new building designs. It is also necessary to 
determine the actual costs of energy saving and conservation mod- 
ifications for existing buildings. This analysis involves a large 
number of repetitive calculations, so a computer application has 
become a necessity and a computer program has been developed 
to simulate energy needs for a real life office and their functions in 
one climate region. This program predicts heating and cooling 
energy requirements. The purpose of the present study is to deter- 
mine the affect of envelope parameters: orientation, external walls, 
glazing, shadings, glass-to-wall ratio, surface absorbance of exter- 
nal wells (color), roofs, upon energy saving and conservation for a 
typical office building in Madrid. 


10116 (ETDE-mf-0706005) Systematizatin of the environ- 
mental conditioning project in buildings with a view to 
optimizing the architectural projects with regard to environ- 
mental control and energy saving. Volume 2. Klainsek, J.C. 
Universidad Politecnica de Madrid (Spain). Escuela Tecnica Supe- 
rior de Arquitectura. 1988. 317p. (In Spanish). Order Number 
DE90706005. Available from NTIS (US Sales Only), PC A14. 

Due to its significance, energy analysis should be taken into 
account in both developing and optimization of hygrothermic condi- 
tioning system and new building designs. It is also necessary to 
determine the actual costs of energy saving and conservation mod- 
ifications for existing buildings. This analysis involves a large 
number of repetitive calculations, so a computer application has 
become a necessity and a computer program has been developed 
to simulate energy needs for a real life office and their functions in 
one climate region. This program predicts heating and cooling 
energy requirements. The purpose of the present study is to deter- 
mine the affect of envelope parameters: orientation, external walls, 
glazing, shadings, glass-to-wall ratio, surface absorbance of exter- 
nal wells (color), roofs, upon energy saving and conservation for a 
typical office building in Madrid. 


10117 


(EUR-11284) Low-energy houses as integrated sys- 
tems. Makkar, L. (South London Consortium Energy Group (UK)). 
Commission of the European Communities, Luxembourg (Luxem- 


bourg). Directorate General Telecommunications, Information 
Industries and Innovation; South London Consortium Energy Group 
(UK). ¢ 1988. 85p. Sponsored by Commission of the European 
Communities. Contract EE/290/80-UK. Available from NTIS (US 
Sales Only), PC A05/MF A01; Office for Official Publications of the 
European Communities, 2, rue Mercier, L-2985 Luxembourg; Price: 
ECU 7.50. 

The South London Consortium (and SLC Energy Group 
(SLCEG)) is a consortium of three London Local Authorities — 
Lambeth, Lewisham and Southwark — who between them own and 
manage some 152,000 dwellings. SLCEG have been carrying out 
R and D in Energy Efficiency in Buildings, primarily Housing, since 
1977: previous projects include a solar water heating trial on 14 
houses (Whateley Road) and the design of 6 low-energy houses, 
completed in 1981 (Wingfield Street). The Lawrie Park Road 
Demonstration Project, funded by the UK Department of Energy 
(through BRECSU), the EEC Directorate General for Energy and 
the SLC, was conceived in late 1979 and commenced in 1981. 
The aim of the Project was to demonstrate energy efficient hous- 
ing, both rehabilitation and new build, in such a way as to increase 
awareness that such schemes are both practicable and cost- 
effective and consequently lead to an increase in the design and 
construction of energy efficient housing. 19 figs., 31 tabs. 


10118 (JSES-8801, pp. 85-88) Study on the thermal 
pertormance of the passive air cycle test house. (Part 3). Com- 
parison of the amount of energy consumed for room heating. 
Sugai, Ko (Fukuoka Univ., Fukuoka (Japan)); Ishihara, Osamu; Ni- 
nomiya, Hideyo; Ichiba, Tomoko. Japan Solar Energy Society, 
Tokyo (Japan). 1 Dec 1988. (In Japanese). (CONF-881293—Absts.: 
JSES and JWEA joint conference, Kumamoto (Japan), 1-2 Dec 
1988). In Abstracts of 1988 JSES-JWEA joint conference. Order 
Number DE89900544. Available from NTIS (US Sales Only), PC 
A14/MF A01. 

The amount of energy consumed for room heating in the experi- 
ments performed on 3 test houses were compared and analyzed. 2 
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houses were of the passive cycle (PAC) type and one was of the 
conventional heat insulated construction. Heating tests were per- 
formed from 6:00 to 8:30 and from 18:00 to 24:00 with temperature 
setting t 20°C in consideration of the actual life. For the heating 
test, an electric air heater (1 kW) was installed in each of the 
northern and southern rooms. The objects of the experiments were 
:comparison of power consumption among a conventional heat in- 
sulated house, PAC house, and outside insulated construction 
house; comparison of the effect of rain doors on the power 
consumption by the houses; comparison of power consumption be- 
tween the conventional insulated house and the PAC houses with 
the ventilating openings in the closed condition; and study on the 
relationship of the power consumption of each house to daily mean 
temperature or daily integrated solar radiation. It can be seen that 
power consumption is less when the ventilation opening is closed. 
It was learned that there is little difference in the relation of power 
consumption and daily mean temperature between the PAC 
construction and outside insulated construction. Daily mean tem- 
perature has larger effect on power consumption than integrated 
solar radiation. 2 refs., 6 figs. 


10119 (KTM/E-D—163) Reduction of primary energy con- 
sumption in papermachine room ventilation. Maijala, A. (Air-ix 
Oy, Tampere (Finland)); Saarivirta, E. Kauppa- ja Teollisuusministe- 
rio, Helsinki (Finland). Energiaosasto. 1989. 144p. (in Finnish). 
Available from Kauppa-ja Teollisuusministerio, Helsinki (Finland). 
Energiaosasto. 

The research includes the survey of five different heat recovery 
systems for machine room heating. Four of the systems are with 
circulation water, two built in the early 1970’s and two in the 1980's. 
One is an air-to-air heat recovery system, which was built in the 
1960's. Following conclusions can be stated as a result of the sur- 
vey: all the systems have such defects that with small modifications 
the energy economy can be clearly improved very economically, 
the old circulation water systems have clear system faults which 
demand piping modifications, the function of new circulation water 
systems is acceptable, all the surveyed systems had operational 
faults in valves or in regulation equipment, which caused extra 
consumption. On the basis of the survey it seems economical to 
clarify the function of all the heat recoveries for machine room 
heating in Finland. For new machines the survey didn’t give any 
solution for improvement. The basic system is acceptable but it 
needs a control system which gives information of equipment faults 
and wrong operation. An energy saving potential of 50 TJ/a could 
be shown in the investigated machines wiht very small modifica- 
tions. About 50% could be achieved already with the actions during 
the survey. The total saving potential in Finland is about 200 TJ/a. 


10120 (ORNL/FTR-3492) [Assessment of ground-coupled 
heat pumps]: Foreign trip report, November 12-15, 1989. Mei, 
V.C. Oak Ridge National Lab., TN (USA). 5 Dec 1989. 4p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC05-840R21400. Order Number DE90003977. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The objectives of the third working meeting were to assess the 
accomplishments to date in direct-expansion ground-coupled heat 
exchanger study and to discuss what should be done in the future. 
The design concepts presented by each participating country are 
quite similar. Annex XV enables us to exchange information on ex- 
perimental and analytical results. The third working meeting was 
hosted by Oberoesterreichische Kraftwerke Aktiengeselischaft 
(OKA) Power Co. at Linz, Austria and by the Department of Ther- 
mal Engineering, Graz University of Technology at Graz, Austria. 
The meeting was chaired by Dr. O.J. Svec of Canada. The next 
working meeting will be held in Japan. The United States will host 
the last meeting at ORNL in September 1990. 5 refs. 


10121 (ORNLU/M-955) Building Thermal Envelope Systems 
and Materials (BTESM) and research utilizationtechnology 
transfer progress report for DOE Office of Bulidings and Com- 
munity Systems: Monthly progress report. Burn, G.; Samples, 
S.D. (comps.). Oak Ridge National Lab., TN (USA). Sep 1989. 
57p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC05-840R21400. Order Number DE90004413. 
Available from NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
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The Monthly Report of the Building Thermal Envelope Systems 
and Materials (BTESM) Program is a monthly update of both in- 
house ORNL projects and subcontract activities in the research 
areas of building materials, wall systems, foundations, roofs, build- 
ing diagnostics, and research utilization and technology transfer. 
Presentations are not stand-alone paragraphs every month. Their 
principal values are the short-time lapse between accomplishment 
and reporting and their evolution over a period of several months. 


10122 (ORNL/M-997) Bullding Thermal Envelope Systems 
and Materials (BTESM) and research utilization/technology 
transfer progress report for DOE Office of Bulidings and Com- 
munity Systems: Monthly progress report, October 1989. Burn, 
G.; Samples, S.D. (comps.). Oak Ridge National Lab., TN (USA). 
1989. 43p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC05-840R21400. Order Number 
DE90004414. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The Monthly Report of the Building Thermal Envelope Systems 
and Materials (BTESM) Program is a monthly update of both in- 
house ORNL projects and subcontract activities in the research 
areas of building materials, wall systems, foundations, roofs, build- 
ing diagnostics, and research utilization and technology transfer. 
Presentations are not stand-alone paragraphs every month. Their 
principal values are the short-time lapse between accomplishment 
and reporting and their evolution over a period of several months. 


10123 (ORNL/M-1024) Building Thermal Envelope Systems 
and Materials (BTESM) and research utilization/technology 
transter progress report for DOE Office of Buildings and Com- 
munity Systems: Monthly progress report. Burn, G.; Samples, 
S.D. (comps.). Oak Ridge National Lab., TN (USA). Nov 1989. 
44p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC05-840R21400. Order Number DE90004467. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The Monthly Report of the Building Thermal Envelope Systems 
and Materials (BTESM) Program is a monthly update of both in- 
house ORNL projects and subcontract activities in the research 
areas of building materials, wall systems, foundations, roofs, build- 
ing diagnostics, and research utilization and technology transfer. 
Presentations are not stand-alone paragraphs every month. Their 
principal values are the short-time lapse between accomplishment 
and reporting and their evolution over a period of several months. 


10124 (ORNL/Sub-87-B8240/1) Overview of the applicabil- 
ity of electrochemical methods to evaluation of the 
corrosiveness of residential buliding thermal insulations with 
proposed cooperative test program. Stansbury, E.E. (Stansbury 
(E.E.), Knoxville, TN (USA)). Oak Ridge National Lab., TN (USA); 
Stansbury (E.E.), Knoxville, TN (USA). Oct 1989. 76p. Sponsored 
by U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC05-840R21400. Order Number DE90004415. Available from 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

This is one of a series of reports to be published describing re- 
search, development, and demonstration activities in support of the 
National Program for Building Thermal Envelope Systems and Ma- 
terials. The National Program involves several federal agencies 
and many other organizations in the public and private sectors who 
are addressing the national objective of decreasing energy wastes 
in the heating and cooling of buildings. Results described in this 
report are part of the National Program through delegation of man- 
agement responsibilities for the DOE lead role to the Oak Ridge 
National Laboratory. 22 refs., 28 figs., 2 tabs. 


10125 (ORNL/TM-10699) The impact of surface reflectance 
on the thermal performance of roofs: An experimental study. 
Griggs, E.l. (Tennessee Technological Univ., Cookeville, TN 
(USA)); Shipp, P.H. Oak Ridge National Lab., TN (USA). Apr 1988. 
38p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC05-840R21400. Order Number DE90004472. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This is one of a series of reports to be published describing re- 
search, development, and demonstration activities in support of the 
National Program for Building Thermal Envelope Systems and Ma- 
terials. The National Program involves several federal agencies and 
many other organizations in the public and private sectors who are 
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addressing the national objective of decreasing energy wastes in 
the heating and cooling of buildings. Results described in this report 
are part of the National Program through delegation of manage- 
ment responsibilities for the DOE lead. 20 refs., 14 figs., 4 tabs. 


10126 (ORNL/TM-11290) Measurement of thermal drift in 
foam insulation. Courville, G.E.; Childs, P.W. Oak Ridge National 
Lab., TN (USA). Oct 1989. 46p. Sponsored by U.S. DOE Conser- 
vation & Renewable Energy. DOE Contract AC05-840R21400. 
Order Number DE90004357. Available from NTIS, PC A04/MF A01 
- OSTI; GPO Dep. 

This is one of a series of reports to be published describing re- 
search, development, and demonstration activities in support of the 
National Program for Building Thermal Envelope Systems and Ma- 
terials. The National Program involves several federal agencies 
and many other organizations in the public and private sectors who 
are addressing the national objective of decreasing energy wastes 
in the heating and cooling of buildings. Results described in this 
report are part of the National Program through delegation of man- 
agement responsibilities for the DOE lead role to the Oak Ridge 
National Laboratory. 16 refs., 20 figs., 5 tabs. 


10127 (PB—90-100249/XAB) Baseline characterization of 
combustion products at the GRi (Gas Research Institute) con- 
ventional research house. Final report, October 1987-May 
1988. Leslie, N.P.; Ghassan, P.G.; Krug, E.K. GARD, Inc., Niles, IL 
(USA). Aug 1989. 166p. Available from NTIS, PC AO8/MF A01. 

The Gas Research Institute has arranged to conduct a series of 
experiments in an unoccupied research house to evaluate indoor 
air quality in relation to various space-conditioning systems and 
control strategies. Baseline trace combustion-product characteriza- 
tion experiments were completed, and a detailed analysis of 
experiment results was performed. Results of the baseline charac- 
terization and unvented space-heater experiments were compared 
with previously acquired data at other houses. Results show a low 
NOz decay constant and a moderate infiltration rate. A blower door 
test and perfluorocarbon tracer gas experiments were also per- 
formed. Results of these experiments confirm an average to low 
infiltration rate for this house and are consistent with results ob- 
tained by the SF, tracer decay method. Range hood experiments 
show effective capture of range emissions but poor capture of oven 
emissions, due to the location of the oven away from the range and 
hood. The emission rates of combustion products from the range, 
oven, and fan-forced unvented space heater were determined us- 
ing a probe test and a hood test. Emission rates for appliances 
were within the expected range based on published results. 


10128 (PB-90-100744/XAB) Aqueous absorption fluids. An- 
nual report, July 1988-June 1989. Langeliers, J. Rocky Research 
Corp., Boulder City, NV (USA). Jul 1989. 49p. Available from NTIS, 
PC A03/MF A01. 

See also PB—-89-126213. 

This report describes the second year of study of aqueous-based 
working fluids that allow for air-cooled absorption chiller operation. 
The successful development of such fluids will eliminate the need 
for cooling towers in gas-fired chiller equipment for residential and 
unitary markets and possibly allow for building heating with ab- 
sorber heat. Based on experimental results, a single primary 
candidate working fluid was selected for further study. The fluid 
was found to exhibit a potential absorber temperature increase of 
10 C (18 F) or more. Apparatus for the determination of specific 
heat capacity, thermal conductivity and absorber-film heat-transfer 
coefficient was constructed. The equilibrium vapor pressure and 
specific heat capacity of the primary candidate fluid were measured 
as a function of temperature and concentration. 


10129 (PB-90-106519/XAB) Development of an advanced 
heating section for ultrahigh-efficiency commercial rooftop alr- 
conditioning package. Topical report, July 1986-July 1988. 
Thrasher, W.H. American Gas Association Labs., Cleveland, OH 
(USA). Aug 1988. 44p. Available from NTIS, PC AO3/MF A01. 
Two engineering models of high-efficiency heating sections for a 
commercial rooftop heating/cooling system were developed, fabri- 
cated, and evaluated. Each engineering model used a different 
combustion technology. A variable-rate pulse-combustion heating 
section operated satisfactorily over a range of 42% to 127% 





(96,600 to 292,000 Btuw/hr) of its normal input rate of 230,000 Btu/ 
hr. This variable rate unit exceeded program goals, which antici- 
pated only a dual rate pulse combustion model and had a 
steady-state efficiency of 91.9% at 100% input rate and 97.3% at 
50% input rate. A secondary heat exchanger was also successfully 
added to the heating section of a conventional rooftop unit employ- 
ing tubular heat exchangers. This modified conventional unit had a 
steady-state efficiency of 93.5% at 100% input rate and 92.2% at 
50% rate. 


10130 (PNL-SA-16331) Standard 90.1’s ENVSTD: Both a 
compliance program and an envelope design tool. Crawley, 
D.B.; Boulin, J.J. Pacific Northwest Lab., Richland, WA (USA). Dec 
1989. 15p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract ACO6-76RL01830. (CONF-891202-9: 4. 
thermal performance of the exterior envelopes of buildings, Or- 
lando, FL (USA), 4-7 Dec 1989). Order Number DE90004683. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Since 1982, ASHRAE and the US Department of Energy have 
worked together to update ANSI/ASHRAE/IES Standard 90A-1980, 
“Energy Conservation in Building Design.” The new standard, 
ASHRAG/IES Standard 90.1-1989, “Energy-Efficient Design of New 
Buildings Except Low-Rise Residential Buildings,” is substantially 
changed in form and concept from Standard 90A-1980, especially 
in how it deals with exterior envelopes. In the new standard, de- 
signers can use either of two methods — prescriptive or system 
performance — to comply with building envelope requirements. Un- 
der the prescriptive method, requirements are listed in tabular form 
and designers must demonstrate compliance with each individual 
requirement. In the system performance method, designers gener- 
ate the requirements for their specific building using a set of 
equations. The equations establish limits on permissible heating 
and cooling coil loads based on the local climate and the internal 
loads in the exterior zones of the building. A personal computer 
program, ENVSTD (ENVelope STanDard), has been written to sim- 
plify compliance with the system performance path of the standard. 
The program can also be used to evaluate the impact of varying 
envelope characteristics on building heating and cooling coil loads 
in specific locations. This paper provides examples of the impacts 
that the standard’s envelope requirements have on envelope de- 
sign. Use of the ENVSTD program as a design tool to determine 
the heating and cooling load impacts of various envelope strate- 
gies is also demonstrated. 7 refs., 12 figs. 


10131 (PNL-SA-16468) Public response to radon informa- 
tion: A case study of Bonneville Power Administration's 
indoor air quailty information program. Baechler, M.C.; Englin, 
J.E. Pacific Northwest Lab., Richland, WA (USA). Jun 1989. 14p. 
Sponsored by U.S. DOE Management & Administration. DOE Con- 
tract ACO6-76RL01830. (CONF-890692-24: 82. Air and Waste 
Management Association annual meeting and exhibition, Anaheim, 
CA (USA), 25-30 Jun 1989). Order Number DE90004669. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The Bonneville Power Administration was among the first federal 
agencies to recognize that the quality of indoor air may affect peo- 
ple’s health and habits. With this recognition has come several 
research projects, environmental assessments, and program fea- 
tures geared toward understanding and mitigating any potential 
effects that may result from the agencies energy conservation 
programs. Program features include minimum requirements for me- 
chanical ventilation in new homes, structural source control 
techniques in new homes, subsidized radon mitigation in existing 
homes, and public education activities to encourage participants to 
make informed decisions about indoor air quality and energy con- 
servation measures. To gather hints about how the program is 
working and what points may be gleaned to help other education 
efforts we turn to several sources. We review evaluations of con- 
servation programs that include various pieces of the indoor air 
quality process. We also review follow ups of experimental mitiga- 
tion techniques to see how well consumers understood the 
equipment, and we apply a simple statistical model to Bonneville’s 
radon data base to forecast consumer participation in response to 
the program's age and radon exposure. 13 refs., 3 figs., 1 tab. 


10132 (PNL-SA-17033) Cost effectiveness of conservation 
upgrades in manufactured homes. Lee, A.D. (Pacific Northwest 
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Lab., Richland, WA (USA)); Riewer, S. Pacific Northwest Lab., 
Richland, WA (USA). Jun 1989. 15p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC06- 
76RL01830. (CONF-8906253—1: 15. annual conference of the 
Solar Energy Society of Canada, Penticton (Canada), 19 Jun 
1989). Order Number DE90004677. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This study addresses the costs of upgrading the efficiency of 
electrically heated manufactured homes in Bonneville Power 
Administration's (Bonneville’s) service territory. The study was pre- 
pared by the Pacific Northwest Laboratory (PNL). Manufactured 
homes (commonly called mobile homes) represent a significant lost 
conservation resource in the region. This study addresses the cost- 
effectiveness, in terms of the levelized cost of energy savings, for 
new manufactured homes. 8 refs., 1 fig., 2 tabs. 


10133 Total volatile organic compounds (VOC) in the indoor 
air of east Tennessee homes. Gammage, R.B. (Oak Ridge Na- 
tional Lab., TN (USA)); White, D.A.; Higgins, C.E.; Buchanan, 
M.V.; Guerin, M.R. vp. of Proceedings of the 1986 EPA/APCA 
symposium on measurement of toxic air pollutants. Environmental 
Protection Agency (US), Cincinnati, OH (1986). DOE Contract 
AC05-840R21400. (CONF-860426-: EPA/APCA symposium on 
measurement of toxic air pollutants, Raleigh, NC (USA), 27-30 Apr 
1986). 

The authors discuss measurements of total VOC made in the 
wintertime in eight homes in East Tennessee. The mean concen- 
tration of total VOC indoors was 1.03 mg/m® with a range in 
concentration of 0.09-3.67 mg/m*. The corresponding values for air 
samples collected out of doors were 0.08 mg/m® and 0.003-0.44 
mg/m*. Hence the indoor-to-outdoor ratios of concentrations were 
about 10:1. There were marked differences in both the total load- 
ings and complexities of VOC between different homes and 
temporally within a given home. 


10134 Indoor pollutants in 70 houses in the Tennessee Val 
ley area: Study design and measurement methods. . Dudney, 
C.S. (Oak Ridge National Lab., TN (USA). Health and Safety Re- 
search Div.); Matthews, T.G.; Dreibelbis, W.G.; Hawthorne, A.R.; 
Thompson, C.V.; Monar, K.P.; Quillen, J.L.; Hjeimfelt, A. vp. of 
Proceedings of the 1986 EPA/APCA symposium on measurement 
of toxic air pollutants. Environmental Protection Agency (US), 
Cincinnati, OH (1986). (CONF-860426—-: EPA/APCA symposium on 
measurement of toxic air pollutants, Raleigh, NC (USA), 27-30 Apr 
1986). 

The authors discuss levels of nitrogen dioxide, formaldehyde, 
vapor-phase polynuclear aromatic hydrocarbon compounds, res- 
pirable particles, radon and other parameters related to indoor air 
quality being measured with passive monitors in a year-long study 
of indoor air quality in 70 houses in the Tennessee Valley area. 
Criteria for house selection included presence of a lower level with 
cement floor and one or more block walls in contact with the soil 
and proximity to one of four cities in the region. 


10135 The HVAC costs of increased fresh air ventilation 
rates in office buildings. Eto, J.H. (Lawrence Berkeley Lab., CA 
(USA)); Meyer, C. pp. 2195 of ASHRAE annual meeting (technical 
papers). American Society of Heating Refrigeration and Air Cond., 
Atlanta, GA (1988). (CONF-880627—: ASHRAE annual meeting, 
Ottawa (Canada), 25-29 Jun 1988). 

This study reports on the changes in annual energy operating 
costs and in equipment sizing that result from increased minimum 
outside air ventilation rates. The analysis is based on parametric 
DOE-2.1C simulations for a large office building in 10 different U.S. 
and three Canadian locations. In the simulations, minimum ventila- 
tion rates are increased from 2.5 liters per second per person (L/ 
s.person) or 5 cubic feet per minute per person (cfm/person) to 
10.0 L/s.person or 20 cfm/person. Annual building energy costs are 
calculated using current electricity and natural gas tariffs for each 
location. The results suggest that, for the building and climates ex- 
amined, higher minimum outside air ventilation rates will affect 
equipment-sizing decisions relatively more than they will affect an- 
nual building energy use. 


10136 Analysis of commercial whole-buliding 15-minute- 
interval electric load data. Akbari, H. (Lawrence Berkeley Lab., 
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CA (USA)); Heinemeier, K.E.; Flora, D.; LeConiac, P. pp. 2195 of 
ASHRAE annual meeting (technical papers). American Society of 
Heating Refrigeration and Air Cond., Atlanta, GA (1988). (CONF- 
880627—: ASHRAE annual meeting, Ottawa (Canada), 25-29 Jun 
1988). 

Whole-bullding load data recorded at 15-minute intervals - known 
as utilities’ load research data - have been analyzed for 11 com- 
mercial buildings in southern California. Major characteristics of the 
whole-building loads have been identified, including each building's 
demand profile on the system peak day (and the building-specific 
peak day). A statistical analysis of the whole-building hourly loads 
has also been performed, which determined the temperature de- 
pendency of whole-building hourly loads for each hour of the day, 
by season. The analysis indicates that utilities’ load research data 
are a rich source of information for analyzing and understanding 
patterns of customer electricity use, segregated by major end uses. 


10137 Calculation of bullding foundation heat loss using 
superposition and numerical scaling. Shen, L.S. (Minnesota 
Univ., St. Paul, MN (USA). Underground Space Center); Poliakova, 
J.; Huang, Y.J. pp. 2195 of ASHRAE annual meeting (technical pa- 
pers). American Society of Heating Refrigeration and Air Cond., 
Atianta, GA (1988). (CONF-880627—-: ASHRAE annual meeting, 
Ottawa (Canada), 25-29 Jun 1988). 

This paper discusses a method developed that permits the nu- 
merical simulation of foundation heat loss for a large variety of 
climates at a significant reduction in computer time. By decompos- 
ing the governing heat conduction equation into steady-state and 
periodic components, a numerical scaling procedure was devel- 
oped that enables a one-time simulation of the periodic foundation 
heat flow. These nondimensional results can be scaled up for any 
climate. Superposition with the corresponding steady-state compo- 
nent results in an accurate calculation of the foundation heat loss. 
a procedure was also developed that permits the simulation of 
snow cover. 


10138 Whole-house simulation of foundation heat flows us- 
ing the DOE-2.1C program. Huang, Y.J. (Lawrence Berkeley 
Lab., CA (USA)); Bull, J.C.; Shen, L.S.; Goldberg, L.F. pp. 2195 of 
ASHRAE annual meeting (technical papers). American Society of 
Heating Refrigeration and Air Cond., Atlanta, GA (1988). (CONF- 
880627—: ASHRAE annual meeting, Ottawa (Canada), 25-29 Jun 
1988). 

This paper discusses a method developed to combine the DOE- 
2.1C program with a two-dimensional finite difference foundation 
model to simulate the energy performance of foundations in a pro- 
totypical house under realistic operating conditions. Changes in the 
underground heat flux due to varying zone temperatures are ac- 
counted for by a steady-state flux correction and a dynamic flux 
correction requiring iterations between the finite difference and 
DOE-2 programs. A data base of foundation energy performances 
was created using this procedure for 88 foundation configurations 
in 13 cities. 


10139 Foundation futures: Energy saving opportunities of- 
fered by ASHRAE standard 90.2P. . Christian, J.E. (Oak Ridge 
National Lab., TN (USA)). pp. 2195 of ASHRAE annual meeting 
(technical papers). American Society of Heating Refrigeration and 
Air Cond., Atlanta, GA (1988). DOE Contract AC05-840R21400. 
(CONF-880627—: ASHRAE annual meeting, Ottawa (Canada), 25- 
29 Jun 1988). 

Significant energy savings will result from compliance to the foun- 
dation insulation recommendations in ASHRAE Standard 90.2P, 
“Energy Efficient Design of New, Low-Rise Residential Buildings”. 
This paper summarizes an assessment of current U.S. energy sav- 
ings from foundation insulation and estimates future savings 
resulting from broad-scale adoption of ASHRAE 90.2P. The as- 
sessment is based on the premise that the detailed analysis behind 
ASHRAE 90.2P and its systematic method of determining insulation 
levels in a balanced manner will allow it to become the accepted 
base energy performance standard for all residential construction. 


10140 Measurement of field thermal performance parame- 
ters of building envelope components. Courville, G.E. (Oak 
Ridge National Lab., TN (USA)); Beck, J.V. pp. 2195 of ASHRAE 
annual meeting (technical papers). American Society of Heating 
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Refrigeration and Air Cond., Atlanta, GA (1988). (CONF-880627-: 
ASHRAE annual meeting, Ottawa (Canada), 25-29 Jun 1988). 

A new technique for analyzing field-derived thermal performance 
data is described; it is incorporated in a computer program called 
PROPOR. This technique utilizes modern computational methods 
and relies on recent advances in data acquisition that make possi- 
ble the accumulation of accurate data from field implanted sensors. 
A previous paper has shown the advantages of PROPOR over 
other methods for determining the thermal conductivity of insulated 
systems from field data. In this paper, the ability to use statistical 
analysis in assessing the reliability of PROPOR is discussed. The 
data base is temperature and heat flow information collected for 
expanded polystyrene (EPS) insulation in a built-up roof specimen 
over an eight month period. It is shown that the same conductivity 
curve is obtained for all seasons. 


10141 The impact of surtace reflectance on the thermal per- 
formance of roofs: An experimental study. . Griggs, E.I. (Oak 
Ridge National Lab., TN (USA)); Shipp, P.H. pp. 2195 of ASHRAE 
annual meeting (technical papers). American Society of Heating 
Refrigeration and Air Cond., Atlanta, GA (1988). (CONF-880627-: 
ASHRAE annual meeting, Ottawa (Canada), 25-29 Jun 1988). 

The thermal effects of black versus white membranes on an in- 
sulated low-slope roof were studied over an 18-month period as 
one of a series of tests conducted on the Roof Thermal Research 
Apparatus (RTRA) at a national laboratory. Seasonal distinctions in 
measured data between the black and white membranes are re- 
ported. Included are cumulative and instantaneous heat fluxes and 
hourly surface temperature variations. Peak membrane tempera- 
tures were observed to differ by up to 50 F during the day. 
Nighttime differences in membrane surface temperatures were neg- 
ligible. Changes due to dirt accumulation and local environmental 
factors were observed in surface reflectance values calculated from 
the energy balance at the roof membrane and from reflectometer 
measurements. The experimental results reported here are cur- 
rently being used to validate numerical modeling of surface effects 
upon roof system performance and building energy requirements. 


10142 Residential electricity use, wood use, and indoor 
temperature: An econometric model. . Tonn, B.E. (Oak Ridge 
National Lab., TN (USA)); White, D.L. Energy Systems and Policy 
(USA), 12(3): 181-166 (1988). DOE Contract AC05-840R21400. 

A lagged-dependent variable, simultaneous-equation system 
model of residential electricity use for space heating and other 
uses, wood use, and indoor temperature is presented. The model 
is specified by means of a five-element model-building framework 
developed at Oak Ridge National Laboratory. Data were collected 
from 100 households that had end-use metering installed as part of 
the Hood River Conservation Project. The most important finding is 
that the dependent variables are relatively independent of each 
other. Model results also indicate that houses with central heating 
use more electricity for space heating and that households with 
favorable attitudes toward conservation prefer lower indoor temper- 
atures and use less energy. 


3202 Transportation 
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10143 (CONF-8911145—1) Modeling the size and composi 
tion of the US personal vehicle fleet. Vyas, A.; Mintz, M.; Gur, Y. 
Argonne National Lab., IL (USA). Nov 1989. 6p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From In- 
ternational symposium applied simulation and modeling; Santa 
Barbara, CA (USA); 13-15 Nov 1989. Order Number DE90003777. 
Available from NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 

Rising household incomes and increases in the percentage of li- 
censed drivers among the driving age population, are responsible 
for much of the growth in ownership and use of personal vehicles. 
We describe a set of demographically driven models that predict 
changes in vehicle ownership rates and project the size and 
composition of the personal vehicle fleet. Two approaches are dis- 
cussed, and progress to implement those approaches is described. 
The first approach project aggregate changes to a matrix of 





household counts in which households are disaggregated by de- 
mographic attributes. A vehicle choice model, which allows for the 
introduction of new vehicle technology and for shifts between vehi- 
cle types (automobiles or light trucks) and size classes, then 
simulates the selection process. The second approach projects dy- 
namic changes in the size and composition of the automobile and 
personal light truck stock by characterizing the base-year stock of 
vehicles by type and size class within each vehicle vintage. Then, 
separated models estimate new vehicle purchases and scrappage. 
Finally, an accounting process balances new registrations and 
scrappage to provide a detailed representation of the personal 
vehicle stock. This detailed representation — by type, size, and vin- 
tage — permits a more accurate forecast of personal travel and fuel 
use. 14 refs., 2 figs. 


10144 (DOE/RL-89-27) Department of Energy/contractor 
electronic data interchange taskforce: Automated Transporte- 
tion Management Strategic Plan. Portsmouth, J.H.; Genoni, S.K. 
Westinghouse Hanford Co., Richland, WA (USA). Sep 1989. 157p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO6- 
87RL10930. Order Number DE90004789. Available from NTIS, PC 
AO8/MF A01 - OSTI. 

The purpose of the Automated Transportation Management Sys- 
tems (ATMS) Program is to identify possible applications for the 
use of electronic data interchange (EDI) and other computer Traffic 
Management applications within the US Department of Energy 
(DOE), Transportation Management Division (TMD). The ATMS 
Strategic Plan and Program Description has been prepared as a 
source document for use in guidance and planning for the imple- 
mentation of EDI and other computer-related technologies in the 
DOE-TMD organization. The ATMS strategy and program descrip- 
tion has been prepared as a source document for use in the 
guidance and planning for EDI and other computer-related tech- 
nologies within the DOE-TMD transportation program. This strategy 
provides a structure for long-term computer resources investment 
planning. This document has been generated under the sponsor- 
ship of DOE-HQ TMD in order to provide a “shared vision” of the 
use of EDI and the development of ATMS so that the field offices 
and the site contractors can develop their own respective tactical 
and funding plans. 


10145 
environmental protection (Phase 3 and 3a): Demonstration 
project: Short version of final report. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). Directorate 
General Telecommunications, Information Industries and Innova- 
tion; Krauss-Maffei Verkehrstechnik GmbH, Muenchen (Germany, 
F.R.). ¢ 1988. 65p. Sponsored by Commission of the European 
Communities. Available from NTIS (US Sales Only), PC A04/MF 
A01; Office for Official Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg; Price: ECU 6.25. 

Commercial aviation is among the big civil consumers of fossile 
fuels. Paradoxically, aircraft motions ate partially taking place on 
ground, as well: particularly the distance between terminal and 
take-off point has to be covered by the aircraft rolling on its own 
power. This causes a high consumption of fuel, all the more as the 
turbo-jets have a low efficiency on the ground. One of the objec- 
tives pursued by the novel conception of the “PTS Plane Transport 
System” developed by Krauss-Maffei is a dramatic reduction of air- 
craft fuel in operation on ground achieved by fast towing to the 
take-off area. Thus, the essential task was to introduce a towing 
system offering, aside of the conventional towbar tractor functions 
(push-back, maneuvering, hangar area movements), the possibility 
of fast growing operations (30 km/h) over extended distances. 
Based on the physical conditions prevailing and on the high require- 
ments achieved by a system conception without towbar only, i.e. 
with a vehicle taking up and safely holding the nose landing gear 
of the plane as close as possible to the vehicle’s center of gravity. 


(EUR-11708) Novel system for sate fuel-saving and 


10146 (NAL-SP-9) Special publication of National 
Aerospace Laboratory. Proceedings at the 6th NAL sympo- 
sium on aircraft computational aer ics. National 
Aerospace Lab., Chofu, Tokyo (Japan). Dec 1988. 252p. (In Japan- 
ese). Order Number DE89910195. Available from NTIS (US Sales 
Only), PC A12/MF A01. 
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These proceedings collect the 37 theses presented at the 6th 
NAL Symposium on Aircraft Computational Aerodynamics held by 
National Aerospace Laboratory in June, 1988. The main theses, 
among others, comprise 9 theses of simulation of supersonic turbu- 
lent flow action about winged body, 7 theses of numerical analysis 
to obtain more accurate solution of Navier-Stokes equation, 4 the- 
ses of study of combustion in gas turbine and jet engine, 4 theses 
of numerical analysis of flow around transonic aircraft, 4 theses of 
study of hypersonic viscous flow around space plane and 4 theses 
of aerodynamical calculation of space plane, which are result re- 
ports of use of TV, TVD and ATVD2 schemes as calculation 
methods for the transition from the transonic zone to the super- 
sonic zone. Apart from those theses, the visualization of computed 
unsteady flow in three dimensions and prototypical production to 
develop a new supercomputer utilizing the parallel computer, 
among others, were reported. 261 refs., 295 figs., 7 tabs. 


10147 (NAL-TM-595) Prototypical make of thermal flux dis- 
tribution data collection unit of rocket combustor. Sakamoto, 
Hiroshi. National Aerospace Lab., Chofu, Tokyo (Japan). Sep 1988. 
136p. (In Japanese). Order Number DE90702432. Available from 
NTIS (US Sales Only), PC A07/MF A01. 

A data collection unit of rocket combustion experiment, as proto- 
typically made, is reported in summary. In the rocket engine 
combustion experiment, the necessary data for the design were 
obtained by using the water-cooled combustor. However as it was 
complicated in both preparatory and measurement methods, the 
development of data collection unit, no longer to necessitate the 
high degree experience, was required with the increase in number 
of data obtainments and improvement in efficiency of work. In the 
new unit, generally structured of personal computer as a core, the 
differential pressure at orifice of each cooling channel is detected 
by the measurement by the independent detector, collected in the 
computer by the AD converter and further displayed upon conver- 
sion to the flow rate. Also in the new unit, as separately structured 
of data collecting portion and remotely controlling portion of data 
collection, the data can be uniterruptedly surveyed, independently 
of the data collection, through the communication circuit. Also the 
establishment load of different combustion conditions, following the 
change of parameters in the experiment, can be timewise light- 
ened. By using the new unit, the preparation before and settlement 
after the experiment are lightened in workload and heightened in 
work efficiency. 4 refs., 36 figs., 10 tabs. 


10148 (PB—90-105537/XAB) Recommended emergency pre- 
paredness guidelines for elderly and disabled rall-transit 
passengers. Final report, November 1987-March 1989. Hath- 
away, W.T.; Markos, S.H.; Balog, J.N. Transportation Systems 
Center, Cambridge, MA (USA). Aug 1989. 76p. (DOT-TSC-UMTA— 
89-4). Available from NTIS, PC AOS/MF A01. 

See also PB—85-192854. 

Rail transit has become an important source of transportation for 
many elderly and disabled persons. The principal reasons for the 
increased use are improved accessibility, low cost, and expanded 
areas of service. For the purposes of the report, ‘elderly’ is defined 
as any member of the population who is 60 years of age or older, 
and ‘disabled’ is defined as any person who has some type of dis- 
ability. The Urban Mass Transportation Administration (UMTA) has 
recognized the need to consider the unique characteristics of el- 
derly and disabled passengers in rail-transit emergency response 
planning. The needs of these passengers can be addressed 
through carefully planned emergency response procedures, proper 
training of transit and emergency-response personnel, and effective 
use of equipment. The recommendations contained herein are 
therefore intended to assist rail-transit and emergency response or- 
ganization personnel in evaluating their emergency response plans 
in terms of the needs of elderly and disabled passengers and, if 
necessary, to modify or supplement those plans accordingly. The 
report is intended to supplement the UMTA publication Recom- 
mended Emergency Preparedness Guidelines for Rail Transit 
Systems. That report contains general guidelines designed to as- 
sist rail-transit systems in assessing, developing, documenting, and 
improving their capabilities for responding to emergencies and in 
coordinating those efforts with emergency response organizations. 
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10149 (PB-90-106477/XAB) Running public transit in New 
York City like a business. Final report. Parker, J.; Miller, M.R.; 
Savas, E.S. Institute for Transportation Systems, New York, NY 
(USA). Nov 1988. 238p. Available from NTIS, PC A11/MF A01. 

This study explores opportunities to establish and expand part- 
nerships with private enterprise in New York's transit business. A 
future-oriented, ‘where do we go from here’ discussion would not 
be possible if the management and employees of the New York 
City Transit Authority (TA) had not succeeded in restoring safe, 
clean, and increasingly reliable service to the public. The luxury of 
looking beyond the crisis conditions that existed just a few years 
ago is a tribute to the efforts of New York's transit community and 
Officials at the Federal, State, City, and borough levels who support 
them. After a long period of decline, the subways and buses of 
New York are making a comeback. The challenge now is to trans- 
late the TA’s successes in physical reconstruction into a long-term 
business that becomes increasingly self-sufficient. 


10150 (PB-90-108747/XAB) Expert systems in transporte- 
tion. O'Leary, K.P. National Research Council, Washington, DC 
(USA). Transportation Research Board. 1988. 60p. (TRB/TRR- 
1187). Available from NTIS, PC A04/MF A01. 

Library of Congress catalog card No. 89-12930. 

The 5 papers in the report deal with the following areas: Knowl- 
edge representation and software selection for expert-systems 
design; Expert-system architecture for retaining-wall design; Devel- 
opment of expert-systems technology in the California Department 
of Transportation; Development of an expert system to assist in the 
interactive graphic transit system design process; Expert systems 
development for contingency transportation planing. 


10151 (PB—90-112673/XAB) Evaluation of various surtace- 
sealing techniques for the preventative maintenance of flexible 
pavements. Research report(Final). Musselman, J.A.; Leitner, 
E.B.; Murphy, K.H.; Page, G.C. Florida State Dept. of Transporta- 
tion, Gainesville, FL (USA). Materials Office. Feb 1989. 65p. 
(FL/DOT/SMO-85/292-A). Available from NTIS, PC A04/MF A01. 

The selection of an appropriate surface-seal technique for the 
preventative maintenance of flexible pavements has been a major 
concern among the various highway agencies for a number of 
years. In an effort to better equip the engineer in making decisions 
concerning the selection of the most cost-effective method of 
pavement maintenance, seven of the different surface-sealing tech- 
niques currently available in Florida were constructed in the fall of 
1984 for evaluation. The only major problems encountered at the 
time of construction was the loss of cover material in the sand 
seal, mineral seal, and surface-treatment sections and raveling in 
the slurry seal section. These problems are believed to have been 
caused by traffic on the roadway before adequate curing had 
occurred. The test sections were evaluated immediately after con- 
struction and at 6 months, 1 year, 2 years, and 3 years, with the 
evaluation consisting of rut-depth measurements, crack survey, dy- 
namic deflection measurements, rideability, and friction testing. At 
the conclusion of 3 years, the cost-effectiveness of each section 
was determined. 


10152 (PB-90-112681/XAB) Summary of carpool survey 
data from the Katy, Northwest and Gulf Transitways. interim 
report, September 1984-February 1989. Bullard, D.L. Texas A 
and M Univ., College Station, TX (USA). Texas Transportation Inst. 
Feb 1989. 42p. (TTI-2-10-85-484-9). Available from NTIS, PC 
A03/MF A01. 

In an effort to provide increased mobility within the Houston 
metropolitan area, a major commitment has been made to imple- 
ment an extensive system of transitways in the median of the city’s 
freeway network. These lanes are reserved for high-occupancy ve- 
hicles. At present, carpools are permitted to use three of the four 
transitways currently in operation. This report presents the results 
of transitway carpool surveys performed on the Katy, Northwest 
and Gulf Transitways. In addition to obtaining socio-economic, de- 
mographic, and travel information, the surveys were designed to: 
determine perceptions of transitway utilization; identify why individ- 
uals have chosen to carpool; and assess carpooler attitudes and 
impacts pertaining to the transitways. The report covers the time 
period from October 1985 through November 1988. 
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10153 (PB-90-112699/XAB) Development of a peak-period 
traffic-assignment capability. Final report, September 1986- 
August 1988. Benson, J.D.; Bell, C.E.; Stover, V.G. Texas A and 
M Univ., College Station, TX (USA). Texas Transportation Inst. Aug 
1988. 104p. (TTI2-10-87-454-1F). Available from NTIS, PC 
AOG/MF A01. 

This study developed and incorporated into the Texas Travel 
Demand Package a peak-hour or peak-period travel-demand mod- 
eling capability. Peak-hour and peak-period travel-demand 
modeling techniques vary considerably in their level of sophistica- 
tion. These techniques can generally be categorized into three 
basic approaches: factoring of 24-hour trip tables; factoring of 24- 
hour trip ends; and direct generation. Two sets of data analyses 
were performed: analyses of traffic-count data from 254 locations 
in Houston; and analyses of peak-period data from the recent 
Houston travel survey. Based on the results of these analyses and 
some basic conceptual concerns, the use of three-hour peak peri- 
ods instead of a single peak hour for travel-demand modeling 
applications is strongly encouraged. Perhaps the most important 
product of the study is the software. Three new routines were de- 
veloped, tested and implemented in the Texas Travel Demand 
Package to provide for peak-period-modeling applications. 


10154 (PB—90-112707/XAB) Evaluation of motorist informa- 
tion requirements for transitways. Research report, September 
1986-August 1988. Hawkins, H.G.; Mounce, J.M.; Albert, S. Texas 
A and M Univ., College Station, TX (USA). Texas Transportation 
Inst. Jun 1988. 137p. (TT+2-18-87-1113-1). Available from NTIS, 
PC AO7/MF A01. 

Barrier-separated high-occupancy vehicle lanes, or transitways, 
have been found to be an effective way to reduce peak-period con- 
gestion by providing priority treatment for high-occupancy vehicles. 
The Texas Transportation Institute performed a study to identify the 
user-information needs of this type of facility, and how those needs 
could best be met. Driver expectancy requires that motorist infor- 
mation for a transitway be provided in the same manner used on 
other types of roadways. The results of the study indicate that the 
unique characteristics of transitways require special treatment in 
order to meet motorist information needs. The study proposes 
guidelines for the use of traffic control devices on transitways, 
which include distinctive markings for transitway signs, more effec- 
tive use of lane-use control signals, and specialized regulatory 
signing. The proposed guidelines for the use of traffic control de- 
vices on transitways conform to the standards for the use of traffic 
control devices on freeways, as contained in the Manual of Uni- 
form Traffic Control Devices. 


10155 (SAND-89-1982) Risk assessment and its applica- 
tion to flight safety analysis. Keese, D.L.; Barton, W.R. Sandia 
National Labs., Albuquerque, NM (USA). Dec 1989. 17p. Spon- 
sored by U.S. DOE Environment Health & Safety. DOE Contract 
AC04-76DP00789. Order Number DE90004985. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Potentially hazardous test activities have historically been a part 
of Sandia National Labs mission to design, develop, and test new 
weapons systems. These test activities include high speed air 
drops for parachute development, sled tests for component and 
system level studies, multiple stage rocket experiments, and ar- 
tillery firings of various projectiles. Due to the nature of Sandia’s 
test programs, the risk associated with these activities can never 
be totally eliminated. However, a consistent set of policies should 
be available to provide guidance into the level of risk that is ac- 
ceptable in these areas. This report presents a general set of 
guidelines for addressing safety issues related to rocket flight oper- 
ations at Sandia National Laboratories. Even though the majority of 
this report deals primarily with rocket flight safety, these same prin- 
ciples could be applied to other hazardous test activities. The basic 
concepts of risk analysis have a wide range of applications into 
many of Sandia's current operations. 14 refs., 1 tab. 


10156 Interactions among transportation fuel substitution, 
vehicle quality growth, and national economic growth. Santini, 
D.J. (Argonne National Lab., IL (USA)). Transportation Research, 
Part A: General (UK), 23A(8): 183-207 (May 1989). DOE Contract 
W-31109-ENG-38. 





Estimates of annual rates of change of fuel switching are con- 
structed using logistic curve models fitted to often sparse historical 
data on fuel use in the USA. The estimated annual rate of loss of 
market share of an old fuel is then shown to be correlated with five- 
year averages of declines in the rate of growth of affected vehicle 
numbers. Other statistical tests show a positive correlation between 
five-year average changes in the rate of growth of the vehicle num- 
bers and of macroeconomic activity when the affected vehicles are 
directly responsible for a large share of that activity. The vehicle 
types shown to have this effect are locomotives from 1885-1915 
and automobiles thereafter. The third set of tests supports an inter- 
pretation that the indirect effects of fuel switches are significant and 
consistent with GNP throughout the 1880-1980 period. It is shown 
that a pronounced drop in GNP growth occurs at the time when the 
important fuel switches are most rapidly being accomplished. The 
timing of peak rates of fuel switching and vehicle engine innovation 
are shown to coincide for locomotives and automobiles. Peak rates 
of fuel switching are shown to occur when current real GNP relative 
to trend real GNP is declining and/or below the trend. (author). 


10157 Timing of methanol supply and demand: implications 
for alternative transportation fue! policies. Difiglio, C. (Depart- 
ment of Energy, Washington, DC (USA)). Transportation Research, 
Part A: General (UK), 23A(3): 229-241 (May 1989). 

The use of methanol as a transportation fuel may help the 
United States substantially reduce oil imports. However, significant 
reductions in U.S. oil imports will require that the current world 
methanol industry be much larger than it now is. This paper exam- 
ines potential expansion rates of the world methanol industry. 
These expansion rates are used to determine the potential under- 
utilization of flexible fuel vehicles caused by limitations on methanol 
supply. Depending on the specific comparison, methanol supply 
can be a constraint in the earlier years of methanol’s use which 
limits the ability of the United States to substitute large volumes of 
oil with methanol. (author). 
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Refer also to citation(s) 9072, 9149, 9284, 9483, 9601, 9609, 
9610, 9611, 9630, 9632, 9995, 10024, 10068, 10087, 10104, 
10119, 10364, 10370, 10382, 10383, 10384, 10392, 10393, 10836, 
10997, 11259, 11301, 11319, 11322, 11324, 11325, 11349, 11350, 
11397, 11417, 11428, 11468, 11535 


10158 (AD-A-212120/0/XAB) Tunneling microscopy of su- 
perconductors and tunneling barriers. Final report, 1 June 
1988-31 May 1989. De Lozanne, A. Texas Univ., Austin, TX 
(USA). Dept. of Physics. 9 Aug 1989. 4p. Available from NTIS, PC 
A02/MF A01. 

A cold stage was built for in-situ UPS measurements. Prelimi- 
nary results show a Fermi edge that disappears as the sample is 
warmed up in a vacuum. This surface degradation is reversible by 
annealing at 400C in pure oxygen. The films made by 
co-evaporation have improved. Films on bare silicon have zero re- 
sistance by 73K. The best films grow on SrTiO3 (110) with zero 
resistance by 84K and critical current densities greater than | 
million A/cm? below 67K. A unique system of loadiocks was imple- 
mented that allows transfer of a film from the synthesis chamber to 
the low temperature STM for analysis. This has yielded, for the first 
time, good images of the YBCO surface. Spectroscopic measure- 
ments indicate thus far that most of the surface is normal, with a 
few spots showing superconducting behavior and a large super- 
conducting gap. 


10159 (CANWEC-CE-02834-3.3, pp. 24) The basic cost of 
energy: Report 3.3.7. . Rasmussen, J.E. (Potomac Electric Power 
Co. (USA)). Canadian National Committee, World Energy Confer- 
ence, Ottawa, ON (Canada). 1989. (CONF-890901-: 14. world 
energy conference, Montreal (Canada), 17-22 Sep 1989; CE- 
02834). In Energy for tomorrow. Division 3: Energy and the 
economy: Session 3.3: Determinants of energy prices in the short, 
medium and long term. Available from Canadian National Commit- 
tee World Energy Conference, Suite 305, 130 Albert Street, 
Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 
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Improving the quality of life anywhere in the World is largely de- 
pendent on the availability of energy at an affordable price. The 
price is fundamentally based on the cost. The cost of energy in all 
its forms is the result of some combination of the costs of search- 
ing, drilling, mining, refining, transporting, transforming, and 
distributing. Prices are influenced by many economic and political 
forces but in a reasonably free market, prices will tend to reflect the 
underlying capital costs. The construction industry has been slow 
to match the productivity gains of the manufacturing sector. Work 
by the U.S. Business Roundtable Construction Industry Cost Effec- 
tiveness Task Force and the Construction Industry Institute provide 
new tools for getting more construction for the money. Methods 
have been provided to the industry to improve project manage- 
ment, design effectiveness, materials handling, labor training and 
motivation, safety, and constructability. These productivity enhanc- 
ing techniques realize average savings of about 10% and up to 
30% on some projects. This paper highlights the major findings of 
these studies and provides sufficient information to permit man- 
agers of all governments, corporations, and contractors to apply 
these productivity enhancing ideas to their own endeavors. 1 ref. 


10160 (CONF-8803239-, pp. 99-110) Industrial cogenera- 
tion: _ situation, oposals and merits. Buscaglione, A. 
(UNAPACE, Italy). Federazione Italiana per l'uso Razionale dell’ 
Energia, Rome (Italy). Nov 1988. (in Italian). From Conference on 
energy conservation: state-of-the-art and prospectives; Rome 
(Italy); 23 Mar 1988. In Energy conservation: state of the art and 
prospectives, Rome, 23 March 1988. Order Number DE90733541. 
Available from NTIS (US Sales Only), PC A07. 

Paper contained in Energy conservation: state of the art and 
prospectives, Rome, 23 March 1988. 

Bringing attention to Common Market statistical data indicating 
substantial savings (approx. 4 million tonnes petroleum eq.) in 
energy consumption derived from the use, by industry, of cogener- 
ation plants, and the relatively weak contribution, notwithstanding 
high potential, by Italy, this paper calls for the modification of 
Italian energy conservation legislation to incorporate provisions en- 
couraging investment in cogeneration installations (for on-site heat 
and power). It is suggested that the revisions be structured to en- 
sure free circulation, of self-produced energy, among industry and 
private and public enterprises; long term stability in natural gas 
supplies; streamlining of contractual normatives; improved rate 
structure with the public electric utility (ENEL); and the creation of 
timely and economic emergency assistance measures (for the case 
of local outages). 


10161 (CONF-8803239-, pp. 89-97) Energy management in 
Fiat Auto, Italy. Dorigo, E. (Ente Energia Fiat Auto SpA, Turin 
(Italy)). Federazione Italiana per l'uso Razionale dell’ Energia, 
Rome (italy). Nov 1988. (in Italian). From Conference on energy 
conservation: state-of-the-art and prospectives; Rome (italy); 23 
Mar 1988. In Energy conservation: state of the art and prospec- 
tives, Rome, 23 March 1988. Order Number DE90733541. 
Available from NTIS (US Sales Only), PC A07. 

Paper contained in Energy conservation: state of the art and 
prospectives, Rome, 23 March 1988. 

Numerous data are supplied to indicate the sources, amounts 
and costs of energy (expressed as percentages of total energy 
demand and cost) employed in various areas of automobile pro- 
duction. These energy expenses are related to specific tasks i.e. 
space heating, lighting and shop painting, etc.. Attention is given to 
some major energy consuming areas such as fresh air recharge. 
An indication is given of trends in annual energy consumption. It is 
noted that major improvements only occurred when large invest- 
ments became feasible due to the provision of financial incentives 
by the European Economic Community and Italian Government to 
promote energy conservation. It is emphasized that in industry, en- 
ergy conservation is largely a responsibility of the user even 
though energy producers and distributors also have important roles 
to play in the fulfillment of national energy conservation schemes. 


10162 (CONF-8803239-, pp. 81-87) Energy conservation in 
Ralian iron and steel industry: present situation and propos- 
als. Poggi, S. (Italsider, Italy). Federazione Italiana per l'uso 
Razionale dell’ Energia, Rome (Italy). Nov 1988. (in Italian). From 
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Conference on energy conservation: state-of-the-art and prospec- 
tives; Rome (Italy); 23 Mar 1988. In Energy conservation: state of 
the art and prospectives, Rome, 23 March 1988. Order Number 
DE90733541. Available from NTIS (US Sales Only), PC A07. 

Paper contained in Energy conservation: state of the art and 
prospectives, Rome, 23 March 1988. 

Energy conservation in the Italian steel industry (excluding coke 
and iron alloy production) from 1975 to 1986 has been in the order 
of 3 million tonnes petroleum equivalent. In addition to savings in 
direct energy consumption, efforts were made to substitute 
petroleum products and natural gas as fuels with coal due to its 
relatively lower price ard greater availability. In the resolution of 
energy problems, care was taken to respect and improve environ- 
mental quality. New Italian legislation creating financial incentives 
for energy conservation in industry made feasible the substantial fi- 
nancial investments necessary to obtain significant improvements. 


10163 (CONF-8803239-, pp. 23-55) Role of energy manager 
through Italian Law 308. Pela, A. (Ministero dell’industria, Com- 
mercio e Artigianato, Rome (Italy)). Federazione Italiana per |'uso 
Razionale dell’ Energia, Rome (Italy). Nov 1988. (in Italian). From 
Conference on energy conservation: state-of-the-art and prospec- 
tives; Rome (Italy); 23 Mar 1988. in Energy conservation: state of 
the art and prospectives, Rome, 23 March 1988. Order Number 
DE90733541. Available from NTIS (US Sales Only), PC A07. 

Paper contained in Energy conservation: state of the art and 
prospectives, Rome, 23 March 1988. 

Numerous data in graphical form are provided to illustrate the 
opportunities provided to industry by Italian legislation paving the 
way for financial incentives for energy conservation programs. His- 
tograms report the distribution of funds to the various industrial 
sectors, requests for assistance, approved grants and their corre- 
sponding results in terms of net energy savings. Attention is 
brought to the need, in the carrying out of energy conservation 
measures, for the respect of local environmental quality and for the 
adequate dissemination of information with regard to financial, as 
well as, technical assistance provided by the Government. Some 
problems are noted such as the need for energy managers to real- 
ize initiatives for energy recovery from industrial processes, as well 
as, from energy plants and for the proper planning with regard to 
the economic implications of energy recovery, i.e. the taking into 
account of factors such as payback period, effects on production 
and efficacious use of recovered energy. 


10164 (CONF-8809331-, pp. 165-187) The cogeneration 
revolution. Amundsen, R.N. (New York Inst. of Technology, NY 
(USA)). Rome Univ. (italy); ENEA, Rome (italy). Sep 1988. From 
International seminar on energy saving; Rome (italy); 12-13 Sep 
1988. In International seminar on energy saving. Proceedings. 
Rome, 12-13 Sep 1988. Order Number DE90733723. Available 
from NTIS (US Sales Only), PC A21. 

There are already more than 20.000 MW(e) of cogeneration ca- 
pacity in the USA and this capacity is expected to increase to 
46.000 MW(e) by the year 2005. Difficulties in building new central- 
station power plants have forced some utilities to rely almost 
exclusively on independent sources for new capacity. Many of the 
utilities’ largest customers have begun generating their own elec- 
tricity, and the roles are reversed as the customers now supply 
electricity to the utilities. There are four main technology options for 
cogeneration - a boiler-steam turbine system, a combustion turbine 
system, combined cycle and reciprocating engine. Heat recovery 
systems can boost the useful energy output of traditional (without 
heat recovery) systems from 33 to 75%. Several factors are crucial 
for the economic success of a cogeneration project: there should 
be relatively expensive electricity rates and relatively cheap fuel 
prices; there must be adequate thermal load, so that the heat can 
generate energy cost savings; the system must be reliable enough 
so that the fixed costs are spread over considerable operating 
time; the electric rates must be structured so that the cost of back- 
up power is not exorbitant; the utility must be willing to purchase 
the surplus power at attractive rates. 


10165 (CONF-8809331-—, pp. 269-295) Evolution of energy 
intensity in the national chemical industry of Italy: Overview, 
forecasting to the year 2000, investments and incentives. Maf- 
fioli, R. (ENICHEM ANIC SpA, Assago (Italy)). Rome Univ. (Italy); 
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ENEA, Rome (italy). Sep 1988. (In Italian). From International 
seminar on energy saving; Rome (Italy); 12-13 Sep 1988. In /nter- 
national Seminar on energy saving. Proceedings. Rome, 12-13 
Sep 1988. Order Number DE90733723. Available from NTIS (US 
Sales Only), PC A21. 

The Italian chemical industry had a net energy consumption of 
about 15 million petroleum equivalent tonnes in 1986. The repre- 
sents about 12% of the entire national consumption and about 
31% of industrial consumption. since the oil crisis in 1973, energy 
consumption has been decreasing due to consevation initiatives. In 
1986, savings were evaluated at 2 million tonnes/year. This figure is 
expected to rise rapidly in the next decade with the increased use 
of on-site production facilities (cogenerated steam with combined 
cycles) and innovative production technologies. The necessary in- 
vestments, estimated at 8.000 billion liras, will require Government 
funding. The positive spin-offs would be improved environmental 
conditions, a reduction of dependency on foreign energy supplies 
and an increased and wider spread technological know-how. 


10166 (CONF-8809331-—, pp. 295-303) Energy conservation 
in the Italian steel industry: Present state and future trends. 
Poggi, S. (Italsider SpA, Rome (Italy)). Rome Univ. (Italy); ENEA, 
Rome (Italy). Sep 1988. (in Italian). From international seminar on 
energy saving; Rome (italy); 12-13 Sep 1988. In International sem- 
inar on energy saving. Proceedings. Rome, 12-13 Sep 1988. 
Order Number DE90733723. Available from NTIS (US Sales Only), 
PC A21. 

After the 1973 oil crisis, measures were taken to reduce energy 
consumption in the Italian steel industry. The savings (excluding 
coke and iron alloy production) are estimated at more than 3 mil- 
lion tonnes petroleum equivalent during the period 1974-1987. In 
addition to energy recovery initiatives, energy costs were reduced 
by the substitution of hydrocarbons (from petroleum or natural gas) 
with less costly coal. In this energy substitution scheme, environ- 
mental constraints were respected. Other identified energy 
conservation measures have been planned but require financial as- 
sistance from the Italian Government. Assistance is forthcoming 
under the provisions of new legislation. Estimates of savings which 
will be possible by further conservation initiatives are set at about 
1.4 million tonnes petroleum equivalent/year, 0.7 million of which 
will be realizable in a relatively short term (3-5 years). Global re- 
quired investment is set at 1.700/1.800 billion liras (950 billion 
short term). 


10167 (CONF-8809331-—, pp. 305-318) Energy conservation 
in the Htalian steel industry: Electric arc furnace efficiency. 
Scotti, G. (Italimpianti SpA, Genoa (ltaly)). Rome Univ. (Italy); 
ENEA, Rome (italy). Sep 1988. (In Italian). From Intemational 
seminar on energy saving; Rome (Italy); 12-13 Sep 1988. In /nter- 
national seminar on energy saving. Proceedings. Rome, 12-13 Sep 
1988. Order Number DE90733723. Available from NTIS (US Sales 
Only), PC A21. 

Brief comments are provided on the energy efficiency of different 
methods and technologies employed in the !talian steel industry in 
which electric arc furnace production techniques account for about 
50% of total production and 2.2% of gross national energy con- 
sumption. Particular attention is given to preheating techniques in 
which use is made of heat recovered from the cooling of steams of 
molten metal going to the purification system. The Author calls for 
the creation of better incentives to encourage energy conservation 
initiatives within the industry and an adjustment of previous legal 
incentives to take into account the environmental benefits which 
could be realized through the implementation of technological inno- 
vations. 


10168 


(CONF-8809331-—, pp. 345-352) Heat recovery, from a 
petroleum refinery, for a district heating network. Milani, R. 
Rome Univ. (Italy); ENEA, Rome (italy). Sep 1988. (In Italian). 
From International seminar on energy saving; Rome (Italy); 12-13 
Sep 1988. In International seminar on energy saving. Proceedings. 


Rome, 12-13 Sep 1988. Order Number DE90733723. Available 
from NTIS (US Sales Only), PC A21. 

Plans are being made to augment the district heating coverage 
area of a small town, Mantova, in the north of Italy. The additional 
heat supply is to be derived from heat recovery systems to be in- 
stalled at a nearby refinery. The expected heating capacity is to be 





13 million kcaVh generated by an investment of 4 billio liras. The 
technical solution basically consists of an external (district heating) 
60 degrese C cold water line passing through a plate heat ex- 
changer whicc heats the water to 120 degrees C. The refinery’s 
internal cooling circuit, kept at a lower pressure with respect to the 
external circuit, heats 70 degrees C plant cooling water to 130 de- 
grees C. 


10169 (CONF-8809331-—, pp. 363-380) Energy recovery from 
waste treatment plant. Nunzi, A.; Sozio, G.; Zoppi, C. Rome Univ. 
(Italy); ENEA, Rome (italy). Sep 1988. (in Italian). From Interna- 
tional seminar on energy saving; Rome (Italy); 12-13 Sep 1988. In 
International seminar on energy saving. Proceedings. Rome, 12-13 
Sep 1988. Order Number DE90733723. Available from NTIS (US 
Sales Only), PC A21. 

The present paper describes a method of thermal energy recov- 
ery from a chemical process in a plant involving the pyrolysis of 
waste acids and sludges and the production of sulfuric acid. Hot 
process gases are cooled with pressurized water and generate % 
tonnes/h of steam which drives a turbine producing 330 kW/h of 
electricity. Low pressure steam is then recycled into the chemical 
process. The environmental effects, plant efficiency and economics 
are discussed. 


10170 (DOE/BP/36246-1) Industrial heat pump assessment 
study: Final report. Chappell, R.N. (USAEC Idaho Operations Of- 
fice, Idaho Falls, ID (USA)); Priebe, S.J.; Wilfert, G.L. Bonneville 
Power Administration, Portland, OR (USA); Idaho National Engi- 
neering Lab., Idaho Falls, ID (USA). Mar 1989. 50p. Sponsored by 
U.S. DOE Management & Administration. DOE Contract AI79- 
87BP36246. Order Number DE90004541. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 

This report summarizes preliminary studies that assess the po- 
tential of industrial heat pumps for reduction of process heating 
requirements in industries receiving power from the Bonneville 
Power Administration (BPA). This project was initiated at the re- 
quest of BPA to determine the potential of industrial heat pumps in 
BPA’s service area. Working from known heat pump principles and 
from a list of BPA’s industrial customers, the authors estimated the 
fuel savings potential for six industries. Findings indicate that the 
pulp and paper industry would yield the greatest fuel savings and 
increased electrical consumption. Assessments presented in this 
report represent a cooperative effort between The Idaho National 
Engineering Laboratory (INEL), and Battelle-Northwest Laborato- 
ries. 25 refs., 25 figs., 7 tabs. 


10171 (DOE/EIS—0133-D) Decontamination and Waste 
Treatment Facility for the Lawrence Livermore National Labo- 
ratory, Livermore, California: Draft. USDOE, Washington, DC 
(USA). Jun 1988. 246p. Sponsored by U.S. DOE Environment 
Health & Safety. Order Number DE90004610. Available from NTIS, 
PC A12/MF A01 - OSTI; GPO Dep. 

This Draft Environmental Impact Statement (DEIS) is issued by 
the US Department of Energy (DOE) in accordance with the 
National Environmental Policy Act of 1969 (NEPA). DOE has pre- 
pared this DEIS to provide environmental input to the decision on 
the proposal to construct and operate a Decontamination and 
Waste Treatment Facility (DWTF) for nonradioactive (hazardous 
and nonhazardous), mixed, and radioactive wastes generated by 
Lawrence Livermore National Laboratory (LLNL) programs. The 
DWTF would replace the existing Hazardous Waste Management 
(HWM) facilities located in the southeast corner of LLNL. After con- 
sidering all comments on this DEIS, DOE will issue a final EIS 
(FEIS). DOE will then issue a Record of Decision, stating the 
Department's decision regarding this proposal and identifying all al- 
ternatives considered, no sooner than 30 days after issuance of 
the FEIS. 28 figs., 35 tabs. 


10172 (DOE/ER/13676-2) Screening alternative structures 
for plant control systems: Progress report, October 1, 1987— 
September 30, 1988. Douglas, J.M.; Malone, M.F. Massachusetts 
Univ., Amherst, MA (USA). Dept. of Chemical Engineering. Oct 
1988. 7p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-87ER13676. Order Number DE90005410. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


3203 Industrial and Agricultural Processes 


The purpose of this project is to develop an approach to the 
design of control systems for complete chemical plants. The proce- 
dure begins with an examination of one or more economically 
attractive process flowsheet and considers design modifications 
that will simplify the control problem when such modifications can 
be justified by the process economics. One or more plant control 
structures that are interesting candidates are suggested based on 
the list of disturbances. These schemes are then screened from on 
a steady-state basis to narrow the range of candidates. The re- 
maining structures are evaluated with simple dynamic models in 
order to incorporate the entire flowsheet. A prototype software im- 
plementation for the procedure is being written, that will include a 
hierarchy of steady-state and dynamic models for process units and 
that will provide a few candidate structures and initial conditions for 
rigorous dynamic simulations using a tool such as SPEEDUP. In 
the last year, we have implemented most of the steady-state analy- 
sis in the prototype software and are in the process of adding and 
developing dynamic models for representative process units. 


10173 (DOE/ID/12550-3) Plastic flim heat exchanger devel- 
opment project field test at Prime Tanning Company, Phase 3. 
Gilbert, G.B. (Holometrix, Inc., Cambridge, MA (USA) ); Guyer, 
E.C.; Brownell, D.L. Holometrix, Inc., Cambridge, MA (USA). 25 
Aug 1989. 59p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. DOE Contract AC07-841D12550. Order Number 
DE90004078. Available from NTIS, PC A04/MF A01 - OSTI; GPO 


This report presents the results of the design, construction, and 
test of a plastic film heat exchanger for recovering heat from the 
liquid effluent waste stream from an animal hide tanning operation. 
This work is the third phase of a program to evaluate the use of 
plastic film heat exchangers for energy recovery from low tempera- 
ture industrial commercial waste streams and processes. The 
effluent stream from a tanning operation is a corrosive liquid con- 
taining pieces of leather, animal fats, and various particulates. The 
test results from the field unit tests over a period of about five 
months demonstrated that the plastic films would handle this 
difficult waste stream satisfactorily, the plastic film would wet satis- 
factorily and could easily be cleaned of deposits by water sprays, 
and could achieve values close to the expected thermal heat trans- 
fer performance. Although there are practical equipment problems 
to solve to successfully handle large quantities of a high solids 
content waste stream such as tannery effluent, the plastic film heat 
exchanger elements will successfully work in this environment. The 
plastic films will perform even better for clean corrosive waste 
streams. 22 figs., 2 tabs. 


10174 (ETDE-IT-89-51) Computer-aided choice of optimal 
solutions for gas-turbine c ion systems. Bosio, A.; 
Manfrida, G. Florence Univ. (Italy). Dipt. di Energetica. Sep 1988. 
8p. (CONF-880826-1: ASME COGEN-TURBO: 2nd international 
symposium on turbomachinery, combined-cycle technologies and 
cogeneration, Montreux (Switzerland), 30 Aug - 1 sep 1988). Order 
Number DE90733665. Available from NTIS (US Sales Only), PC 
A02/MF A01. 

Paper presented at 2nd symposium and exposition on turbo- 
machinery, combined-cycle technologies and cogeneration 
(Montreaux, 30 Aug-1 Sep 1988). 

Gas turbine heat and power cogeneration is one of the most 
efficient ways of conserving energy in industrial environments. So- 
lutions for the most widely used gas turbine units are examined 
and compared by use of second-law analysis. 


10175 (EUR-11647) Regeneration of waste oll by ultrafil- 
tration: Demonstration project: Final report. Commission of the 
European Communities, Luxembourg (Luxembourg). Directorate 
General Telecommunications, Information Industries and Innova- 
tion; Groupement Europeen de Recherches Technologiques sur les 
Hydrocarbures (GERTH), 92 - Rueil-Malmaison (France); Compag- 
nie de Raffinage et de Distribution TOTAL France, 75 - Paris 
(France); Compagnie des Bases Lubrifiantes (CBL), 92 - Levallois- 
Perret (France). c 1988. 45p. (In French, English). Sponsored by 
Commission of the European Communities. Contract BM/022/85-F. 
Available from NTIS (US Sales Only), PC AO3/MF A01; Office for 
Official Publications of the European Communities, 2, rue Mercier, 
L-2985 Luxembourg; Price: ECU 5. 
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The project consisted in demonstrating on an ultrafiltration loop 
for waste lubricating oils with a capacity of 7500 tons per year, the 
advantages of substituting carbon-based tubular membranes for 
alumina-based ceramic material barriers. Test results are dis- 
cussed. 2 figs. 


10176 (EUR-—11649) Thermal reclamation of foundry 
sands: Demonstration project: Final report. Commission of the 
European Communities, Luxembourg (Luxembourg). Directorate 
General Telecommunications, Information Industries and Innova- 
tion; Tunzini Nessi Entreprise Equipement, Rueil-Malmaison 
(France). c 1988. 2ip. (in French, English). Sponsored by Com- 
mission of the European Communities. Contract EE/475/83-FR. 
Available from NTIS (US Sales Only), PC A03/MF A01; Office for 
Official Publications of the European Communities, 2, rue Mercier, 
L-2985 Luxembourg; Price: ECU 5. 

The development program of a foundry sands thermal regenera- 
tion single column unit, with low running costs through energy 
recovery and with interesting investment costs was successfully 
performed from June 1984 to October 1986. The industrial unit 
(nominal capacity 2 T/hr of used furan sands) is in operation since 
February 1986. The operating conditions are quite similar to those 
expected. This report briefly discusses the development program 
and results. 


10177 (EUR-11871) An energy valorization and purifica- 
tion of brewery effluent: Final report. Milande, N. (Societe Bertin 
et Compagnie, 78 - Plaisir (France)). Commission of the European 
Communities, Luxembourg (Luxembourg). Directorate General 
Telecommunications, Information Industries and Innovation; Societe 
Bertin et Compagnie, 78 - Plaisir (France). c 1988. 34p. (In English, 
French). Sponsored by Commission of the European Communities. 
Contract BM-199-84-FR. Available from NTIS (US Sales Only), PC 
A03/MF A01; Office for Official Publications of the European Com- 
munities, 2, rue Mercier, L-2985 Luxembourg; Price: ECU 5. 

The project consisted of constructing a plant, for the anaerobic 
treatment of brewery effluent at the Brasserie du Pecheur in 
SCHILTIGHEIM, near STRASBOURG, to maintain the installation 
and to study its performances during a demonstration period. The 
effiuent treated by this plant is a mixture of the more loaded efflu- 
ents rejected by the factory (bottom of fermentation tanks, beer lost 
during bottling, turbid wort at the week-end, juice from strained 
pulp). These effluents are collected with the help of a separating 
network, which was installed at the same time as the plant. The 
methanisation plant consists of a 260 m® fermenter, of which the 
upper 50 m® are occupied by biogas and a 55 m® decanter. It is 
fitted with regulation equipment and automatisms maintaining au- 
tonomous functioning. 


10178 (EUR-11920) Needs for strategic R&D in support of 
improved energy efficiency in the processing industries: 
Views of research ex : Final report. Reay, D. (UKAEA Har- 
well Lab. (UK). Process Engineering Research Centre ); Pilavachi, 
P.A. Commission of the European Communities, Luxembourg (Lux- 
embourg). Directorate General Telecommunications, Information 
Industries and Innovation; UKAEA Harwell Lab. (UK). Process 
Engineering Research Centre; Commission of the European Com- 
munities, Brussels (Belgium). Directorate General for Science, 
Research and Development. c 1989. 35p. Sponsored by Commis- 
sion of the European Communities. Contract EN3E-0158-UK. 
Available from NTIS (US Sales Only), PC A03/MF A01; Office for 
Official Publications of the European Communities, 2, rue Mercier, 
L-2985 Luxembourg; Price: ECU 5. 

In Stage 1 of this survey 23 industrial organizations representing 
the 8 major energy-intensive sectors of the process industries were 
interviewed to ascertain their views on priority areas for strategic 
R&D which could lead to improved energy efficiency in the process 
industries. Several fields emerged as having widespread industrial 
interest in the possibility of international collaborative research with 
CEC support. In Stage 2 further interviews have been conducted 
with 42 leading experts, mostly in universities and research insti- 
tutes, who are at the forefront of research in the priority fields 
identified in Stage 1; a list of these experts is given in Appendix B 
of this report. Through these interviews it has been possible to de- 
fine more precisely what pre-competitive research needs to be 
done in each of these fields, what the main application areas and 
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energy efficiency benefits are likely to be, and what the strength of 
Europe's current research position is in these fields compared to 
other parts of the world. In all the areas surveyed there are many 
opportunities for strategic R&D which is likely to lead to improved 
energy efficiency and consequential pollution abutment in the pro- 
cess industries. 


10179 (JMF-8904) Report on the technical development 
work of environmental protection and effective use of re- 
sources in the fiscal 1988. Actual discharge condition of 
industrial waste according to the industry and scale classifica- 
tions of work places. Japan Machinery Federation, Tokyo (Japan). 
Mar 1989. 42p. (In Japanese). Order Number DE90734907. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01. 

This study was conducted based on the actual condition investi- 
gation carried out in 13 prefectures from 1983 to 1987 on the 
industrial wastes produced by construction industry with the pur- 
pose of investigating and studying the material unit of wastes 
according to the sorts, the material units of construction industry 
according to the types of works and according to the completed 
work quantities. Itemizing the industrial wastes produced by con- 
struction industry according to the sorts, there are overwhelmingly 
large quantity of construction scrap woods and they account for 80 
percent of all wastes. And sludge, chips, glass and ceramic scraps 
follow them. There are disparities in the material units (weight of 
industrial waste/work quantity), but they are considered significant 
as a standard for investigation. Generally, those of large material 
units produce much wastes. According to the sorts of industrial 
wastes, the material units of sludge and construction scrap woods 
are large, and according to the works, those of civil engineering 
and construction works are large. According to the work quantities, 
the material unit of a small-scale work tends to be a little larger 
than that of a large-scale work. 1 fig., 31 tabs. 


10180 (JMF—-8905) Report on the investigation and re- 
search on the measures for energy conservation in hydraulic 
and pneumatic systems in the fiscal 1988. Japan Machinery 
Federation, Tokyo (Japan). Mar 1989. 141p. (In Japanese). Order 
Number DE90734908. Available from NTIS (US Sales Only), PC 
A07/MF A01. 

Hydraulic and pneumatic systems have much effect in the en- 
ergy conservation of machine industry. With this background, 
mechatoronization of machines and hydraulic oil have been consid- 
ered main subjects for the energy conservation technologies of 
hydraulic systems. In addition to these subjects, it is now important 
to adapt the systems to new materials. Opinions of material mak- 
ers on the utilization of new materials for hydraulic systems were, 
therefore, investigated through a questionnaire. The retrieval rate 
was unexpectedly low, but it was found that there are past records 
of using new materials as element parts of hydraulic machines, 
that the prices are decreasing, that new materials’ abrasion char- 
acteristics and lightened weights are drawing attentions and that 
ceramic and engineering plastic are expected as future materials. 
As for pneumatic machines, investigation was carried out on the 
complaints and demands of users previously, and makers are now 
making study on the measures to fulfill these complaints and de- 
mands. 88 figs., 16 tabs. 


10181 (JMF—8906) Report on the investigation and re- 
search on energy conservation technologies of a clean room. 
Japan Machinery Federation, Tokyo (Japan). Mar 1989. 139p. (In 
Japanese). Order Number DE90734909. Available from NTIS (US 
Sales Only), PC A07/MF A01. 

In the development of advanced technologies, electronics, preci- 
sion industry, bio-technologies, nuclear power industry and optical 
industry which make use of semi-conductors play a leading role. 
Ultra-clean space called a clean room supports these technologies. 
With the purification of a clean room, the number of air changes is 
increased and the capacity of the air-conditioning equipment is 
raised to meet the air changes. The rise of the running cost, there- 
fore, is pressing the financial management of users, and the 
development of energy conserving technologies is urgently re- 
quired. In the fiscal 1988 an investigation research was carried out 
by a questionnaire on the outline of a clean room, energy conser- 
vation measures being taken, and the data of a clean room. An 
investigation research based on the research result of 1988 is to 





be carried out in the fiscal 1989 on the energy conservation of a 
clean room's element technologies. 84 figs., 20 tabs. 


10182 (ORNL/TM—11258) Plastics recycling in the indus- 
trial sector: An assessment of the nities and 
constraints. Curlee, T.R.; Das, S. Oak Ridge National Lab., TN 
(USA). Nov 1989. 107p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract AC05-840R21400. Order Num- 
ber DE90004355. Available from NTIS, PC AO6/MF AO1 - OSTI; 
GPO Dep. 

This report addresses numerous issues related to plastics recy- 
cling in the industrial sector: manufacturing and post-consumer 
plastic waste projections, the estimated energy content of plastic 
wastes, the costs of available recycling processes, institutional 
changes that promote additional recycling, legislative and regula- 
tory trends, the potential quantities of plastics that could be 
diverted from the municipal waste stream and recycled in the in- 
dustrial sector, and the perspectives of current firms in the plastics 
recycling business. Post-consumer wastes are projected to in- 
crease from 35.8 billion pounds in 1990 to 48.7 billion pounds in 
2000. Plastic packaging is expected to account for about 46% of 
all post-consumer plastics during the coming decade and remain 
the by-far largest single contributor to the waste stream. The prod- 
uct category with the largest projected percentage increase is the 
building and construction sector, which is projected to increase 
from 2.0% of the total in 1990 to 8.0% in 2000. Manufacturing nui- 
sance plastics are projected to account for about 4% of total plastic 
wastes. 20 refs., 16 figs., 26 tabs. 


10183 (PB—90-100314/XAB) Health assessment for Whilt- 
taker Corporation National Priorities List (NPL) Site, 
Minneapolis, Hennepin County, Minnesota, Region 5. CERCLIS 
No. MND006252233. Final report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 1989. 13p. Available 
from NTIS, PC AO3/MF A01. 

The Whittaker Corporation Site is a National Priorities List site 
located in Minneapolis, Hennepin County, Minnesota. Resins and 
industrial coatings are manufactured at the site. Without remedia- 
tion, the site is of potential public health concern because of the 
risk to human health resulting from possible exposure to hazardous 
substances at unknown concentrations which, if elevated, may re- 
sult in adverse human health effects. Human exposure to VOCs 
may occur via inhalation of contaminants in off-site soils, ground 
water, and air and ingestion of and dermal contact with contami- 
nants in off-site and ground water. 


10184 (PB—90-100330/XAB) Health assessment for Alsco 
Anaconda National Priorities List (NPL) site, Gnadenhutten, 
Ohio, Region 5. CERCLIS No. OHD057243610. Preliminary re- 
port. Agency for Toxic Substances and Disease Registry, Atlanta, 
GA (USA). 25 Jan 1989. 9p. Available from NTIS, PC A02/MF A01. 

The Alsco Anaconda plant is listed on the National Priorities List. 
The soil, sludge, ground water, and sediment were sampled. On- 
site soils are contaminated with manganese at levels of public 
health concern, 480-7,200 parts per million (ppm). The swamp 
sediment is contaminated with polychlorinated biphenyls (PCBs) 
(Aroclor 1242, 1248, and 1254) at levels of public health concern, 
less than 0.16-3,000 ppm. Ground water samples show that 
cyanide (total) (less than 0.02-0.47 ppm), fluoride (less than 0.1- 
8.7 ppm), nitrate (less than 0.1-21 ppm), and selenium (less than 
0.001-0.015 ppm) are at levels of public health concern. The site is 
considered to be of potential public health concern because of the 
risk to human health caused by the possibility of exposure to haz- 
ardous substances via the ingestion of contaminated biota found in 
the swamp and of river water after the site has been flooded. 


10185 (PB-90-103201/XAB) Assessing potential effects of 
incinerating organic wastes at sea: Using research to answer 
management questions. Redford, D.; Jackson, M.; Gentile, J.; 
Oberacker, D.; Boehm, P. Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Air and Energy Engineering 
Research Lab. 1988. 5p. (EPA-600/J-88/388). Available from NTIS, 
PC AO2/MF A01. 

Pub. in Marine Pollution Bulletin, Vol. 19, No. 11B, 599- 
601(1988). See also PB—89-218200. 
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The paper discusses research to assess potential effects of 
incinerating hazardous wastes at sea. In 1985, the U.S. EPA devel- 
oped a research strategy to measure environmental and public 
health effects of incinerating hazardous wastes at sea. Although 
existing data indicated that effects would be minimal, the research 
strategy was designed to ensure that effects would be adequately 
and accurately assessed. These methods were developed and 
evaluated in land-based tests; they have been found suitable for 
use in research to be conducted at sea. Plans for conducting re- 
search at sea include emissions sampling and toxicity tests in 
conjunction with monitoring for emissions constituents in the air, 
surface water, sea-surface microlayer, and organisms that live in 
surface water (neuston). Samples from the sea-surface microlayer 
will also be used as test media for toxicity tests. Results of the re- 
search conducted at sea may be used to refine the procedures 
used in permitting and monitoring ocean incineration activities. The 
paper describes development of EPA's ocean incineration regula- 
tion and a program to administer the regulation. Also discussed is 
the use of research results in developing short- and long-term 
monitoring programs. 


10186 (PB-90-104613/XAB) Health assessment for Organic 
Chemicals, Inc., Grandville, Michigan, Region 5. CERCLIS No. 
MID990858003. Preliminary report. Michigan Dept. of Public 
Health, Lansing, MI (USA). Center for Environmental Health Sci- 
ences. 10 Apr 1989. 8p. Available from NTIS, PC A02/MF A01. 

Organic Chemicals, Inc. is listed on the National Priorities List. 
The twenty-acre facility is located in an industrial area southwest of 
Grand Rapids. The company reciaims solvents and manufactures 
small quantities of various organic chemicals. From at least 
September 1974 to June 1980, the facility discharged process wa- 
ter to a seepage lagoon on-site, resulting in contaminated ground 
water. The maximum levels of groundwater contaminants from the 
most recent organic analyses include: methylene chloride (11,000 
ppb), 1,2-dichloroethane (68 ppb), 1,2-dichloropropane (1,306 ppb), 
trichloroethylene (2,200 ppb), tetrachioroethylene (4,540 ppb), ben- 
zene (673 ppb), ethyl benzene (1,200 ppb), toluene (21,000 ppb), 
xylene (10,000 ppb), and nearly 70 other substances. The potential 
human exposure pathways are: ingestion of contaminated ground 
water, surface water, and consumable animals and plants; direct 
contact with contaminated soil; dermal contact with contaminated 
surface water and inhalation of volatilizing contaminants and fugi- 
tive dust. The site is of potential public health concern because of 
the risk to human health that could result from possible exposure 
to hazardous substances at levels that may result in adverse 
health effects over time. Human exposure to the contaminants of 
concern may occur via the described pathways. 


10187 (PB—90-104639/XAB) Health assessment for Ott/ 
Story/Cordova Chemical, Muskegon County, Muskegon, Michi- 
gan, Region 5. CERCLIS No. MID06174240. Preliminary report. 
Michigan Dept. of Public Health, Lansing, MI (USA). Center for En- 
vironmental Health Sciences. 14 Apr 1989. 12p. Available from 
NTIS, PC A03/MF A01. 

The Ott/Story/Cordova Chemical plant is on the National Priori- 
ties List. The Ott Chemical Company began operations on the site 
in 1957 as a primarily phosgene-based chemical manufacturer pro- 
ducing a wide variety of synthetic compounds. The array of 
chemicals present at the Ott/Story/Cordova site provides a compli- 
cated environmental scenario when dealing with potential human 
exposure pathways and environmental contamination. Specific 
identification of all detected compounds is not complete, nor have 
the reactions among the identified chemicals been fully character- 
ized. Three volatile organic compounds (VOCs) are of primary 
concern due to their carcinogenic capabilities: vinyl chloride, 1,2- 
dichloroethane and benzene. These three compounds have the 
most widespread distribution, especially in off-site groundwater 
samples others include chloroform, methylene chloride, and 
toluene, another VOC of concern, due to high concentrations in 
specific site locations. Toluene was detected in varying amounts 
with a maximum concentration of 64,000 ppb. Aniline was detected 
and is considered a contaminant of primary concern, as are its 
derivatives N,N-dimethylaniline, N-ethylaniline, and 4-chloroaniline. 
The potential media for contaminant transport are groundwater, 
soil, and air. The site is of potential public health concern because 
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of the risk to human health that could result from possible expo- 
sure to hazardous substances that may result in adverse health 
effects over time. 


10188 (PB—90-104647/XAB) Health assessment for Packag- 
ing Corporation of America, Filer City, Manistee County, 
Michigan, Region 5. CERCLIS No. MID980794747. Preliminary 
report. Michigan Dept. of Public Health, Lansing, MI (USA). Center 
for Environmental Health Sciences. 10 Mar 1989. 10p. Available 
from NTIS, PC A02/MF A01. 

Packaging Corporation of America is listed on the National Priori- 
ties List. The site is located in Filer City, Stronach Township, 
Manistee County, Michigan. The Packaging Corporation of America 
(PCA) and its prior owner, American Box Board Company (AB- 
BCo), have operated a neutral sulfite semi-chemical (NSSC) 
pulping mill in Filer City for the production of corrugated medium for 
corrugated boxes. Seepage lagoons operated from 1951 through 
1974, receiving a total of 7.2 billion gallons of waste materials. Inor- 
ganic chemicals detected in lagoon sediments in 1986 include (with 
maximum concentrations in ppm): aluminum, 6,250; barium, 633; 
cadmium, 33; calcium, 228,000; chromium, 29; copper, 173; iron, 
25,900; lead, 128; magnesium, 11,300; manganese, 2,200; mer- 
cury, 2.5; nickel, 20; potassium, 8,940; sodium, 74,300; vanadium, 
15; and zinc, 2,080. A similar profile of inorganics was found in 
subsurface soils and ground water in 1987. Arsenic and cadmium 
were also detected off-site in high concentrations in a monitoring 
well sample from 1981. Organic chemicals were also detected in 
the ground water in the 1987 sampling. These included (maximum 
concentrations in ppb); 2-butanone, 1,700; tetrachloroethene, 18; 
chloroform, 8.7; bis(2-ethylhexyl)phthalate, 10; phenol, 70,000; 2- 
methyiphenol, 6,200; 4-methylphenol, 16,000; and benzoic acid, 
240,000. The site is of potential public health concern because of 
the risk to human health that could result from possible exposure 
to hazardous substances at levels that may result in adverse 
health effects over time. Human exposure to heavy metals and or- 
ganic chemicals may occur via ground water contamination. 


10189 (PB—90-104654/XAB) Health assessment for 
Petoskey Municipal Well/Petoskey Manufacturing Co., 
Petoskey, Michigan, Region 5. CERCLIS No. MID006013049. 
Preliminary report. Michigan Dept. of Public Health, Lansing, MI 
(USA). Center for Environmental Health Sciences. 10 Apr 1989. 
8p. Available from NTIS, PC A02/MF A01. 

Petoskey Municipal Well/Petoskey Manufacturing Co. (PMC) is 
on the National Priorities List. PMC is a die cast and plating facility 
located in the city of Petoskey within 500 feet of the shoreline of 
Little Traverse Bay, Lake Michigan. PMC was suspected of dump- 
ing solvents and paint sludges onto the ground resulting in soil and 
groundwater contamination. Trichloroethylene (TCE) was first de- 
tected in the municipal well in 1981. The maximum concentration 
of TCE was 50 parts per billion (ppb). Dichloroethylene was de- 
tected in groundwater samples in 1982 at concentrations up to 32 
ppb. Current levels for both TCE and DCE are below the proposed 
U.S. EPA drinking-water standard (Maximum Contaminant Level) of 
5 ppb and 7 ppb, respectively. Soil samples collected before exca- 
vation in 1982 were contaminated with TCE (120,000 ppb), xylene 
(150,000), toluene (10,000), and ethyl benzene (34,000). Based 
upon information reviewed, it has been concluded that the site is of 
potential public health concern because of the risk to human health 
that could result from possible exposure to hazardous substances 
at levels that may result in adverse health effects over time. Hu- 
man exposure to TCE and DCE has occurred via ingestion of 
contaminated water and inhalation of contaminated air. 


10190 (PB-90-104670/XAB) Health assessment for Rock- 
well International, Allegan, Michigan, Region 5. CERCLIS No. 
MID006028062. Preliminary report. Michigan Dept. of Public 
Health, Lansing, MI (USA). Center for Environmental Health Sci- 
ences. Mar 1989. 8p. Available from NTIS, PC A02/MF A01. 
Rockwell International is listed on the National Priorities List. The 
company has been active since the early 1900s, manufacturing 
universal-joints for heavy trucks and construction equipment. 
Quenching and cutting fluids, used for heat treating and machining 
various ferrous metal parts, were initially discharged to the Kala- 
mazoo River. Later these waste streams were discharged to three 
unlined settling ponds which discharged to the Kalamazoo River. 


Recovery wells and river sediment analysis revealed the following 
maximum contaminant levels: arsenic (62 ppb) and lead (11 ppb). 
Elevated levels of 4-methyl-2-pentanone and cyanide were also 
found; however, the specific levels were not provided. It is believed 
that the three abandoned ponds contain cyanide from previously 
used quenching fluids. Contamination of ground water, subsurface 
soil, and surface water has been detected at the site; however, 
there has been no hydrogeological investigation at the site to de- 
termine the extent or direction of contaminant flow. The site is of 
potential public health concern because of the risk to human health 
that could result from possible exposure to hazardous substances 
at levels that may result in adverse health effects over time. 


10191 (PB—90-104688/XAB) Health assessment for Rose 
Township/Demode Road, Oakland County, Michigan, Region 5. 
CERCLIS No. MID980499842. Final report. Agency for Toxic Sub- 
stances and Disease Registry, Atlanta, GA (USA). 6 Dec 1988. 
21p. Available from NTIS, PC A03/MF A01. 

The Rose Township/Demode Road National Priorities List site is 
located in the northwest corner of Oakland County, Michigan. The 
110-acre site was once used for the disposal of paint sludges and 
other wastes on surface soils, in buried drums, and in lagoons. Al- 
though cleanup activities have occurred, contamination of soil and 
water with metals, PCBs, volatile organics, ketones, phthalate es- 
ters, and pesticides still exists. Sampling was inadequate to 
evaluate the public health implications from exposure to off-site 
contaminants. On-site ground water should not be used for any do- 
mestic purposes. Frequent or prolonged contact with contaminated 
on-site soil may also pose a public health threat. Future migration 
of contaminants is a possibility and should be prevented. Care 
should be taken to prevent human exposure to fugitive dust and 
vapors associated with future cleanup operations. 


10192 (PB-90-104696/XAB) Health assessment for Roto- 
Finish Company, Kalamazoo, Michigan, Region 5. CERCLIS 
No. MID005340088. Preliminary report. Michigan Dept. of Public 
Health, Lansing, MI (USA). Center for Environmental Health Sci- 
ences. 10 Apr 1989. 8p. Available from NTIS, PC AO2/MF A01. 
The Roto-Finish Company is listed on the National Priority List. 
The Roto-Finish site is an abandoned specialty plastics manufac- 
turing facility located on a completely restricted 7.5-acre site. 
Manufacturing and processing wastes were pumped into two un- 
lined, settling lagoons. These lagoons often overflowed during 
seasons of low evaporation. Four monitoring wells were installed in 
1979. Samples collected showed high concentrations of chromium 
and 4,4-methylenebis, 2-chloroaniline (MOGA), a plastics curing 
agent used in the deburring of castings, mechanical parts and simi- 
lar objects. In 1981, drums of 100% formaldehyde, sodium 
chromate, and methyl-2-chloroaniline and MOCA were observed 
on-site. The quantities of these substances was unknown. Spillage 
and leakage of the drums was observed on-site. In 1982, lagoon 
sludges and surrounding soils were removed and refilled with soil. 
The site is of potential public health concern because of the risk to 
human health that could result from possible exposure to haz- 
ardous substances at levels that may result in adverse health 
effects over time. Human exposure to chromium, MOCA, 1,1,1- 
trichloroethane, and TCE may have occurred and may be occurring 
via contaminated groundwater, surface water, sediments and soils. 


10193 (PB-90-104704/XAB) Health assessment for SCA In- 
dependent Landfill, Muskegon County, Michigan, Region 5. 
CERCLIS No. MID000724930. Preliminary report. Michigan Dept. 
of Public Health, Lansing, MI (USA). Center for Environmental 
Health Sciences. 10 Apr 1989. 8p. Available from NTIS, PC 
AO2/MF A01. 

The SCA Independent Landfill (SCA) is listed on the National 
Priorities List. The landfill, which was closed June 1, 1987, occu- 
pies approximately one third of a 100-acre site in Muskegon 
County. Maximal concentrations in parts per billion (ppb) of four 
priority pollutants found in the 1985 testing were: benzene, 17; 
chlorobenzene, 150; 1,1-dichloroethane, 4.5 and ethylbenzene, 18. 
The site is of potential public health concern because of the risk to 
human health that could result from possible exposure to haz- 
ardous substances at levels that may result in adverse health 
effects over time. Human exposure to benzene, chlorobenzene, 
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1,1-dichloroethane, and ethylbenzene may occur via dermal con- 
tact, inhalation, or direct ingestion. 


10194 (PB-—90-104720/XAB) Health assessment for Thermo 
Chem, Inc., Muskegon, Michigan, Region 5. CERCLIS No. 
MID044567162. Preliminary report. Michigan Dept. of Public 
Health, Lansing, Mi (USA). Center for Environmental Health Sci- 
ences. 28 Nov 1988. 10p. Available from NTIS, PC A02/MF A01. 

Thermo-Chem, Inc. is listed on the National Priorities List. The 
Thermo-Chem, Inc. site is located in Muskegon County, Michigan. 
Thermo-Chem, Inc. was involved in solvent reprocessing and 
liquid-waste disposal, beginning operations in 1969 and continuing 
until August 1980. The company received paint waste, antifreeze 
waste, and spent halogenated and nonhalogenated solvents. A 
soil-gas and soil-sampling survey detected: trichloroethene (TCE), 
24,000 ppb; tetrachloroethene (PCE), 400,000 ppb; 1,1,1- 
trichloroethane, 16,000 ppb; 1,2-dichloroethylene, 4,500 ppb; 
toluene, 92,000 ppb; ethyl benzene, 450,000 ppb; and xylene, 
2,100,000 ppb. The following contaminants and their respective 
concentrations in ppb were detected in the monitoring wells in 
1986 as part of the hydrogeologic investigation: TCE, 67,000; 
PCE, 54,000; 1,1,1-trichioroethane, 26,000; 1,2-dichloroethene, 
7,200; toluene, 100,000; ethyl benzene, 2,000; benzene, 5,000; 
methylene chloride, 1,800 and xylene, 17,000. No contamination 
has been detected in nearby residential wells. The site is of poten- 
tial public health concern because of the risk to human health that 
could result from possible exposure to hazardous substances at 
levels that may result in adverse health effects over time. Human 
exposure to several organic contaminants may occur via contact 
with soil, surface water, or ground water contamination. 


10195 (PB-90-104795/XAB) Superfund Record of Decision 
(EPA Region 4): Brown Wood Preserving site, Live Oak, 
Florida (First remedial action) August 1988. Final report. Envi- 
ronmental Protection Agency, Washington, DC (USA). Office of 
Emergency and Remedial Response. 8 1988. 366p. 
(EPA/ROD/R-04-88/034). Available from NTIS, PC A16/MF A01. 

Portions of this document are not fully legible. 

The Brown Wood Preserving site is located west of the City of 
Live Oak, Suwanee County, Florida. The site contains a former 
wood-preserving plant facility, which pressure treated timber prod- 
ucts with creosote and some pentachiorophenol (PCP) for thirty 
years between 1948 and 1978. Sludge and contaminated soils 
have been identified in the immediate vicinity of the plant site and 
an upgradient lagoon. This three-acre lagoon drains approximately 
74 acres and contains water provided above approximately 3,000 
cu yd of creosote sludge and contaminated soil. In addition, small 
amounts of solidified creosote and PCP are contained in onsite 
storage tanks and retorts. The primary contaminants of concern af- 
fecting the soil, sediments, sludge, and waste water are creosote 
constituents including PAHs. The selected remedial action for the 
site includes: removal and treatment, if necessary, of lagoon water; 
excavation, treatment, and offsite disposal of approximately 1,500 
tons of the most severely contaminated soil and sludge; onsite 
biodegradation of approximately 10,000 tons of the remaining soils 
in a 14-acre treatment area constructed with a liner and an internal 
drainage and spray irrigation system; covering of the treatment area 
with clean fill after bioremediation; and ground water monitoring. 


10196 (PB—90-105891/XAB) Health assessment for Johns- 
Manville Disposal Area, Waukegan, lilinois, Region 5. CERCLIS 
No. ILD005443544. Final report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 11 Apr 1988. 15p. Avail- 
able from NTIS, PC A03/MF A01. 

The Johns-Manville National Priorities List site is located approxi- 
mately 37 miles north of Chicago, in Waukegan, Lake County, 
Illinois. Waste materials consisting of asbestos, lead, chromium, 
thiram, and xylene have been deposited at the disposal site. As- 
bestos is found in some topsoil samples about the disposal site 
and has been found in air samples taken in a study conducted by 
EPA in 1982. The airborne asbestos found in air samples on-site 
and off-site are the major public health concern. Friable materials 
were found in the Agency for Toxic Substances and Disease Reg- 
istry’s visit to the site. These materials were scattered about the 
site and some had been biown onto the beach. The site is accessi- 
ble to the public from the beach (open end) and poses a potential 
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public health risk to trespassers and workers on-site from inhala- 
tion of airborne asbestos fibers, and possibly from ingestion and 
direct dermal contact of contaminated soils. 


10197 (PB—90-105909/XAB) Health assessment tor HOD 
Landfill, Antioch, Lake County, Illinois, Region 5. CERCLIS No. 
ILD980605836. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 19 Jan 1989. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The HOD Landfill site is listed on the National Priorities List. The 
80-acre site, of which 50 acres have been landfilled, operated as 
an industrial waste landfill from 1963-1983. The site presently is 
closed pending site expansion litigation. The environmental con- 
tamination on-site consists of cadmium (8 ppb), lead (6 ppb), zinc 
(1,860 ppb), manganese (230 ppb), 1,2-dichloroethylene (71 ppb), 
1,1-dichloroethylene (7 ppb), bis(2-ethylhexyl)phthalate (4,100 
ppb), and benzene (8 ppb) in groundwater. The environmental con- 
tamination off-site consists of chromium (12 ppb), thallium, 
manganese (25 ppb), and arsenic in ground water from residential 
and drinking water wells. The site is considered to be of potential 
public health concern because of the risk to human health caused 
by the possibility of exposure to hazardous substances via contam- 
inated ground water. Until more is known about the potential and 
possible extent of contamination in surface soil, sediment, surface 
water, and air, these pathways should be considered to be of pub- 
lic health concern also. 


10198 (PB-90-105917/XAB) Health assessment for Cross 
Brothers NPL (National Priorities List) Site, Pembroke, Illinois, 
Region 5. CERCLIS No. ILD980792303. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 23 Sep 1988. 8p. Available from NTIS, PC A02/MF A01. 

The Cross Brothers site is listed on the National Priorities List. 
The 20-acre former drum and pail reclaiming operation is located 
approximately 14 miles east of the City of Kankakee, Illinois. The 
reclaiming operation, 1961-1980, employed a crude process to in- 
cinerate the residue material from drums and pails. Monitoring data 
show that the ground water is contaminated with benzene (5.4- 
10.7 parts per billion (ppb)), toluene (2-4300 ppb), xylenes (total) 
(7-18,000 ppb), lead (35-48 ppb), and ethylbenzene (13.2-2300 
ppb). The site is considered to be a public health concern because 
of the risk to human health caused by the likelihood of exposure to 
hazardous substances via chemicals in the ground water migrating 
off-site into nearby residential potable and livestock water-supply 
wells. Trespassers could also be exposed to hazardous sub- 
stances via ingestion, inhalation, and direct dermal contact with 
contaminated on-site soil. 


10199 (PB-90-105925/XAB) Health assessment for Crab 
Orchard National Wildlife Refuge, Marion, Illinois, Region 5. 
CERCLIS No. IL8143609487. Final report. Agency for Toxic Sub- 
stances and Disease Registry, Atlanta, GA (USA). 12 Jun 1986. 
15p. Available from NTIS, PC A03/MF A01. 

Crab Orchard Lake is the primary water supply for the National 
Wildlife Refuge and the U.S. Federal Penitentiary. The City of Mar- 
ion also withdraws water from this lake to supplement their drinking 
water supply during late summer and early fall. The Sangamo 
Electric Company dump (1946-1964) lies next to the lake and 
about 1/2 mile south of the City of Marion’s water-supply intake. 
The 2.5-acre closed landfill lies next to Olin Corporation and drains 
into the lake. High levels of PCBs (20,594 ppm) have been de- 
tected in the landfill soils. Lower levels (3.3 ppm and lower) have 
been found in the lake sediments near the site. Elevated levels of 
chloroform and/or trihalomethanes have been found in the drinking 
water from the Refuge water supply/treatment systems (WSTS) at 
various distribution points in the U.S. Federal Penitentiary (0.245 
ppm or mg/L), and from the Marion WSTS (0.252 mg/L, location 
unknown). Because the data provided are not current but several 
years old, the present public health threat from ingesting drinking 
water from these sources cannot be determined. 


10200 (PB-90-105933/XAB) Health assessment for Byron 
Salvage Yard, Byron, Illinois, Region 5. CERCLIS No. 
1LD010236230. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 27 Sep 1984. 13p. Available 
from NTIS, PC A03/MF A01. 
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Byron/Johnson (B/J) Superfund Site is a former salvage yard 
and unpermitted waste depository. The 20-acre site, which oper- 
ated during the 1960s and early 1970s, is located approximately 4 
miles southwest of Byron, Illinois. Investigative field work revealed 
that cyanide-containing plating wastes were sprayed in and around 
the salvage yard and that plating wastes, oils, paint thinners, sol- 
vents, and other wastes, with or without containers, were dumped 
and buried within the area. Contaminants of concern include heavy 
metals, cyanide, and various organic halogens including 
trichloroethylene and polychlorinated biphenyls (PCBs). The follow- 
ing alternatives have been proposed by the Feasibility Study: 
removal and off-site disposal of wastes contained on site; in addi- 
tion to containerized and bulk waste materials, contaminated soil 
would also be removed as hazardous waste; removal of waste and 
contaminated soil with disposal in a newly developed on-site 
disposal vault; and removal of surface materials and in-situ contain- 
ment of wastes in the east ravine (low-permeability cap over area). 


10201 (PB—90-105941/XAB) Health assessment for Acme 
Solvents Reclamation, inc., Winnebago County, Illinois, Re- 
gion 5. CERCLIS No. ILD053219259. Final report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). Aug 
1988. 15p. Available from NTIS, PC AO3/MF A01. 

The Acme Solvents Reclamation, Inc. (Acme) National Priorities 
List Site is located in Winnebago County, Illinois. There are volatile 
organic compounds, base neutral extractable compounds, polychlo- 
rinated biphenyls, and several metals present in the soil, sediment, 
ground water, air, and/or leachate at or around the site. The 
Record of Decision signed September 1985, mandated several re- 
medial actions which included the provision of interim alternate 
water, excavation, and incineration of waste and contaminated soil, 
landfilling of non-incinerable waste in an off-site Resource Conser- 
vation and Recovery Act landfill, and continued investigation of the 
connection between the ground water flow and the bedrock. 


10202 (PB—90-105958/XAB) Health assessment for Joliet 
Army Plant, Joliet, Illinois, Region 5. CERCLIS No. 
10210090049. Preliminary R ney for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 10 Apr 1989. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

See also PB-90-105966. 

The Joliet Army Plant (JAP) Site is listed on the National Priori- 
ties List. JAP is a government-owned, contractor-operated facility 
and is located in Joliet (Will County), Illinois. JAP is currently in a 
nonproduction status. The site consists of two major areas: a man- 
ufacturing area encompassing 14 square miles that produced 
constituent chemicals and explosive materials, and a Load- 
Assemble-Package Area encompassing 22 square miles that 
contained munitions filling and assembly lines. Removal actions 
have not occurred. Access to the site is unrestricted. Preliminary 
on-site sampling results have identified trinitrotoluene (TNT) and 
related organic compounds, cyclotrimethylene trinitramine, and 
heavy metals (lead, mercury, chromium, and cadmium) in ground 
water, surface water, soil, and sediment. The site is considered to 
be of public health concern because of the risk to human health 
caused by the likelihood of human exposure to hazardous sub- 
stances. Direct contact with site-related contaminants in soil and 
sediment by military training units unfamiliar with the facility is pos- 
sible. In addition, ingestion of fish and commercial livestock and 
their by-products that bioaccumulate site-related contaminants may 
pose an unnecessary health risk. Other possible exposure routes 
identified include ingestion of contaminated groundwater, surface 
water, and inhalation of volatilized contaminants or contaminants 
entrained in air. 


10203 (PB—90-105966/XAB) Health assessment for Joliet 
Army Plant (Manufacturing Area), Joliet, Illinois, Region 5. 
CERCLIS No. 1L7213820460. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 10 Apr 
1989. 8p. Available from NTIS, PC A02/MF A01. 

See also PB-90-105958. 

The Joliet Army Plant (JAP) Site is listed on the National Priori- 
ties List. JAP is a government-owned, contractor-operated facility 
and is located in Joliet (Will County), Illinois. JAP is currently in a 
nonproduction status. The site consists of two major areas: a man- 
ufacturing area encompassing 14 square miles that produced 
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constituent chemicals and explosive materials, and a Load- 
Assemble-Package Area encompassing 22 square miles that 
contained munitions filling and assembly lines. Removal actions 
have not occurred. Access to the site is unrestricted. Preliminary 
on-site sampling results have identified trinitrotoluene (TNT) (4 to 
18 ppb in ground water, 63 ppb in surface water, and 3.5 to 16 
ppm in sediment) and related organic compounds, lead (40 ppb in 
surface water and 1,109 ppm in sediment), arsenic (94 ppm in 
sediment), and chromium (114 ppb in surface water and 823 ppm 
in sediment). The site is considered to be of public health concern 
because of the risk to human health caused by the likelihood of 
human exposure to hazardous substances. Direct contact with site- 
related contaminants in soil and sediment by military training units 
unfamiliar with the facility is possible. In addition, ingestion of fish 
and commercial livestock and their by-products that bioaccumulate 
site-related contaminants may pose an unnecessary health risk. 
Other possible exposure routes identified include ingestion of con- 
taminated ground water, surface water, and inhalation of volatilized 
contaminants or contaminants entrained in air. 


10204 (PB-90-105974/XAB) Health assessment for A and F 
Materials Company, Greenup, Illinois, Region 5. CERCLIS No. 
1LD980397079. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 18 Jan 1989. 10p. Available 
from NTIS, PC A02/MF A01. 

The A and F Materials Company is a waste-materials-processing 
company located in Greenup, Illinois. Ground water at the site is 
contaminated with a variety of volatile organic compounds (VOCs) 
and heavy metals. Soils left on the site after a 1985 surface clean- 
up were sampled and covered with clean fill. Phenols and benzoic 
acid, at low concentrations, were found in two isolated pockets in 
these soils. The August 1986 Phase 4, Enforcement Decision Doc- 
ument (EDD) calls for the establishment of a ground water 
monitoring program adequate to test the Feasibility Study (FS) 
report's conclusion that all residual groundwater contamination re- 
maining after the 1985 surface cleanup will steadily decrease with 
time; the establishment of institutional controls adequate to assure 
that drinking water wells are not placed in contaminated groundwa- 
ter areas during the period of natural purging and dilution; and the 
establishment of procedures for regular review of monitoring data 
until safe levels of contaminants are reached, or until data contra- 
dicting the FS conclusions demonstrates the need to re-evaluate 
the selected remedy. The EDD alternatives chosen should be ade- 
quately protective of human health if the institutional controls are 
strictly adhered to so that the ground water is not consumed until 
acceptable concentration levels of contaminants are reached. 


10205 (PB—90-105990/XAB) Health assessment for Stauffer 
Chemical Company, Chicago Heights, Illinois, Region 5. CER- 
CLIS No. 1LD005110143. Preliminary report. Agency for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 11 May 
1988. 7p. Available from NTIS, PC A02/MF A01. 

The Stauffer Chemical site is proposed for listing on the National 
Priorities List. The site is situated on ten acres where 175,000 cu- 
bic feet of hazardous waste was buried in an unlined pile. In 1984, 
measurements made in the shallow aquifer underlying the site re- 
vealed the presence of arsenic (30-41,000 ppb), antimony (2-64 
ppb), and selenium (32-740 ppb). The site is considered to be of 
potential public health concern because of the risk to human health 
caused by the possibility of exposure to hazardous substances via 
ground water and surface water. 


10206 (PB—90-106006/XAB) Health assessment for 
Sheffield (US Ecology, Inc.), Sheffield, Bureau County, Illinois, 
Region 5. CERCLIS No. ILD045063450. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 17 Oct 1988. 8p. Available from NTIS, PC A02/MF A01. 
The Sheffield (aka US Ecology, Incorporated) site is listed on the 
National Priorities List. The site is a 45-acre area formerly known 
as Nuclear Engineering Company and consists of three inactive 
disposal areas which include a low-level radioactive waste area. 
Waste disposal activities began in late 1967, and at one time, the 
site was the largest disposal facility in Illinois. The environmental 
contamination on-site consists of methylene chloride (78,000 ppb), 
chloroform (49,000 ppb), trichloroethylene (11,000 ppb), benzene 
(690 ppb), tetrachloroethylene (83,000 ppb), and toluene (550 ppb) 





in groundwater; and polychlorinated biphenyls (500 ppb), endrin 
(1,900 ppb), and dieldrin (10 ppb) in soil and lake water. The site 
is considered to be of potential public health concern because of 
the risk to human health caused by the possibility of exposure to 
hazardous substances via contaminated ground water, and surface 
water in the future. The extent of radioactive waste contamination 
is considered to be of potential public health concern, also. 


10207 (PB—90-106014/XAB) Health assessment for Sa- 
vanna Army Depot, Savanna, Carroll County, Illinois, Region 5. 
CERCLIS No. 1L0213820376. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 19 
Jan 1989. 8p. Available from NTIS, PC A02/MF A01. 

The Savanna Army Depot Activity (SADA) is on the National Pri- 
orities List. The 13,000-acre facility is an Army munitions plant 
engaged in munitions renovation and loading, and demolition and 
burning. About 20 areas within the facility have been identified as 
potential sources of hazardous waste. The environmental contami- 
nation on-site (maximum concentrations reported) consists of 
chloroform (20 ppb), trinitrotoluene or TNT (29 percent), trinitroben- 
zene or TNB (2,770 ppb), 2,6-dinitrotoluene or 2,6-DNT (1,400 
ppb), 2-amino-4,6-dinitrotoluene (300,000 ppb), and 2,4- 
dinitrotoluene (94,200 ppb) in sediment; TNB (1,400 ppb), TNT 
(314 ppb), 2,4-DNT (113 ppb), trichloroethylene or TCE (20 ppb), 
chloroform (20 ppb), and nickel (185 ppb) in ground water; TNT 
(50 percent), 2,4-DNT (673 ppb), and cyclotrimethylenetrinitramine 
or RDX (12,300 ppb), and polynuclear aromatic hydrocarbons or 
PAHs (greater than 59,000,000 ppb) in soil; and RDX (36,900 ppb) 
and TNT (16,600 ppb) in surface water. The site is considered to 
be of potential public health concern because of the risk to human 
health caused by the possibility of exposure to hazardous sub- 
stances via ground water, surface water, soil, sediment, and air. 


10208 (PB-90-106030/XAB) Health assessment for Par- 
son’s Casket Hardware, Belvedere, Illinois, Region 5. CERCLIS 
No. 1LD005252432. Preliminary report. Agency for Toxic Sub- 
stances and Disease Registry, Atlanta, GA (USA). 29 Nov 1988. 
7p. Available from NTIS, PC AO2/MF A01. 

The site is listed on the National Priorities List. The two-acre site 
used to be an electroplating facility (1898-1982); wastes from the 
operation were accumulated in 55-gallon drums, in above- and 
below-ground storage tanks, and in a surface impoundment. The 
principal contaminants of concern at the site were cyanide, arsenic, 
nickel, chromium and other inorganics. However, recent monitoring 
has indicated the presence of napthalene, benzenes, 
1,1,1-trichloroethane, trichloroethylene, 1,1-dichloroethane, 1,1- 
dichioroethylene, and 1,2-dichloroethane. Based on the available 
information, the site is considered to be of potential public health 
concern because of the risk to human health caused by the possi- 
bility of exposure to hazardous substances via groundwater 
contamination. 


10209 (PB—90-106048/XAB) Health assessment for Pagel’s 
Pit, Rockford, Illinois, Region 5. CERCLIS No. ILD980606685. 
Preliminary report. Agency for Toxic Substances and Disease 
Registry, Atlanta, GA (USA). 13 Jan 1989. 8p. Available from 
NTIS, PC A02/MF A01. 

The Pagel’s Pit Site (PPS) is listed on the National Priorities List. 
The 60-acre site is a former sand and gravel pit located in Rock- 
ford (Winnebago County), Illinois. Currently, PPS is used as a 
landfill. Preliminary on-site ground water sampling results have 
identified various volatile organic compounds (VOCs). They in- 
clude: 1,1 dichloroethane (ND to 150 ppb), 1,1,1 trichloroethane 
(ND to 240 ppb),  tetrachloroethene (ND to 470 ppb), 
trichioroethene (ND to 170 ppb), trans-1,2, dichloroethene (ND to 
2,400 ppb), bis(2-ethylhexyl)phthalate (ND to 220 ppb). In addition, 
VOCs were detected in off-site private wells. The site is considered 
to be of potential public health concern because of the risk to 
human health caused by the possibility of human exposure to haz- 
ardous substances. Direct contact and ingestion of ground water 
by area residents is the most likely pathway. Other possible expo- 
sure routes include direct contact and incidental ingestion of 
contaminated soils and surface water, and possible inhalation of 
volatilized contaminants or contaminants entrained in air. 
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10210 (PB—90-106055/XAB) Health assessment for Out- 
board Marine Corporation, Waukegan, Illinois, Region 5. 
CERCLIS No. 1LD000802827. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 20 Apr 
1989. 9p. Available from NTIS, PC AO2/MF A01. 

The Outboard Marine Corporation (OMC) Site is listed on the 
National Priorities List. The site is located in Waukegan, Illinois. In 
1975, OMC was found to be discharging PCBs to Waukegan Har- 
bor, North Ditch, and Lake Michigan. PCBs were identified in the 
food chain (fish). Specifically, PCBs were detected at concentra- 
tions of greater than 50 ppm (as high as 520,000 ppm) in 
Waukegan Harbor sediment, and greater than 35,000 ppm in North 
Ditch sediments. PCBs were also detected in the waters of 
Waukegan Harbor (less than 0.07 ppb - 6.0 ppb), Lake Michigan (5 
- 50 ppb), and the North Ditch (7.0 ppb). Groundwater PCB con- 
centrations were detected up to 35,000 ppb and sampling of the 
OMC parking lot soils identified PCB levels ranging from 50 - 5,000 
ppm. Based on available information, the site is considered to be a 
public health concern because of the risk to human health caused 
by probable human exposure to hazardous substances. Human ex- 
posure to PCBs is probably occurring and has probably occurred in 
the past via ingestion of PCB-contaminated fish, direct contact with 
PCB-contaminated sediment from recreational activities, and 
volatilization of PCBs from harbor sediments and harbor and lake 
waters. The primary exposure route of concern to human health is 
via the ingestion of PCB-contaminated fish. In addition, remedial 
workers should follow all applicable OSHA regulatory and NIOSH 
precautionary measures during work activities. 


10211 (PB—90-106063/XAB) Health assessment for NL In- 
dustries/Taracorp Lead Site, Granite City, Madison County, 
lilinois, Region 5. CERCLIS No. ILD096731468. Preliminary re- 
port. Agency for Toxic Substances and Disease Registry, Atlanta, 
GA (USA). 18 Jan 1989. 10p. Available from NTIS, PC A02/MF 
A01. 

The NL industries site is a National Priorities List Site located in 
Granite City, Madison County, Illinois. Metal refining, fabricating, 
and associated activities were conducted at the site until 1903, 
when the secondary lead smelting operation was started. Ground 
water in the vicinity of the site is contaminated with elevated levels 
of sulfates (288 mg/l), dissolved solids (993 mg/l), and manganese 
(0.99 mg/l). The waste piles on site were sampled; analyses re- 
vealed elevated levels of lead (15,000-286,000 mg/kg), arsenic 
(620-4,100 mg/kg), copper (5,800-11,000 mg/kg), and iron (21 ,000- 
340,000 mg/kg). Runoff from the waste pile has shown 
concentrations of lead ranging from 3 to 40 mg/l. On-site soils 
have shown lead concentrations ranging from 1,550-48,300 mg/kg. 
Based on the available information, the site is considered to be of 
public health concern because of the risk to human health caused 
by the likelihood of exposure to hazardous substances via inhala- 
tion, ingestion, and direct contact exposures to contaminated soil. 
There is also the possibility that the human population in the area 
is being exposed via ingestion of contaminated ground water. 


10212 (PB~90-106071/XAB) Health assessment for Koppers 
Company, Inc. National Priorities List (NPL) Site, Galesburg, 
Illinois, Region 5. CERCLIS No. ILD990817991. Final report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 10 May 1989. 22p. Available from NTIS, PC A03/MF A01. 

The Koppers Company, Inc., Site is a National Priorities List site 
located near Galesburg, Illinois. The site is the location of a rail- 
road crosstie treatment facility. The site is contaminated with 
various chemicals including polynuclear aromatic hydrocarbons, 
polychlorinated biphenyls, dioxins/furans, heavy metals, phenolic 
compounds, vinyl chloride, and asbestos. The environmental path- 
ways of potential concern are ground water, surface water, soils, 
air and the food chain. 


10213 (PB-90-106576/XAB) Health assessment for Interna- 
tional Mineral and Chemical Corporation (IMC) East Plant NPL 
(National Priorities List) Site, Terre Haute, Indiana, Region 5. 
CERCLIS No. INT190010876. Final report. Agency for Toxic Sub- 
stances and Disease Registry, Atlanta, GA (USA). 30 Sep 1988. 
14p. Available from NTIS, PC AO3/MF A01. 

The International Mineral and Chemical Corporation East Plant 
site, located in Terre Haute, Indiana, is a National Priorities List 
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site. The contaminants of concern are chloroform and benzene 
hexachioride which are found in on-site and off-site soils and 
ground water. Potential human exposure pathways include inges- 
tion, dermal, and inhalation exposure of on-site and off-site 
receptors to benzene hexachloride and chloroform in soil and 
ground water. On the basis of current information, maximum levels 
of benzene hexachloride and chloroform are not indicative of acute 
or chronic non-carcinogenic health effects. However, levels of ben- 
zene hexachloride in ground water and soil both on-site and off-site 
and maximum chloroform concentrations in off-site ground water 
do pose some carcinogenic risk via oral exposure. The primary re- 
ceptors of concern are off-site private well users. 


10214 (PB-90-106584/XAB) Health assessment for Fisher- 
Calo Laporte, Laporte, Laporte County, Indiana, Region 5. 
CERCLIS No. INDO74315896. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 17 
Jan 1989. 7p. Available from NTIS, PC A02/MF A01. 

The Fisher-Calo, LaPorte site is listed on the National Priorities 
List (NPL). The facility is comprised of two parcels of land totalling 
250 acres and was primarily engaged in the reclamation of spent 
solvents; in particular, paint solvents. In addition, acid and caustic 
metal finishing wastes were received. The environmental contami- 
nation on-site consists of 1,1-dichloroethylene (440 ppb), 
trichioroethylene (8,100 ppb), and tetrachloroethylene (2,555 ppb) 
in ground water. The site is considered to be of public health con- 
cern because of the risk to human health caused by the likelihood 
of exposure to hazardous substances via contaminated ground wa- 
ter, and possibly contaminated soil, sediment, surface water, and 
air; and the physical condition of the site. 


10215 (PB—90-106600/XAB) Health assessment for Environ- 
mental Conservation and Chemical Ccorporation, Zionsville, 
Indiana, Region 5. CERCLIS No. IND084259951. Final report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 23 Mar 1987. 15p. Available from NTIS, PC A03/MF A01. 
The Environmental Conservation and Chemical Corporation 
(ECC) Site is located off U.S. Highway 421, Zionsville, Boone 
County, Indiana, 10 miles northwest of Indianapolis. The ECC Cor- 
poration began operations in August 1977 as a solvent processing 
and reclaiming facility. Wastes such as resins, paint sludges, waste 
oils, and flammable solvents were received from approximately 350 
industrial generators. On-site accumulation and unauthorized dis- 
charge of contaminated storm water, poor management of drum 
inventory, unapproved burning of chlorinated hydrocarbons and 
other solvents, and several spill incidents brought about State and 
EPA investigations. Remedial investigations characterized current 
on-site contamination as consisting primarily of volatile organic 
compounds, phthalates, phenols, and polychlorinated biphenyls. 
The current principal source of contamination is the subsurface 
soil. As a result of previous remedial actions at the site, the major 
sources of contamination have been removed; however, there ap- 
pear to be individual areas of the site which would warrant further 
investigation to determine their potential for further contamination. 
The trend in the available monitoring data show low levels of con- 
tamination off-site. There are few potential exposure routes and, 
therefore, only limited public health concerns at this time. 


10216 (PB-90-106618/XAB) Health assessment for Douglas 
Road Landfill, Mishawake, indiana, Region 5. CERCLIS No. 
IND980607881. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 10 Apr 1989. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The Douglas Road Landfill (DRL) Site is listed on the National 
Priorities List. The 19-acre site is located in Mishawaka, St. Joseph 
County, Indiana. DRL was operated by Uniroyal from 1954 to 1979. 
From 1954 to 1971, solvents, fly ash, paper, and rubber were dis- 
posed on-site. From 1971 to 1979, only fly ash was disposed 
on-site. Preliminary ground-water sampling results have identified 
various volatile organic compounds. Physical hazards were not re- 
ported. The site is considered to be of potential public health 
concern because of the risk to human health caused by the possi- 
bility of human exposure to hazardous substances. Area residents 
may be potentially exposed through ingestion, inhalation of, and di- 
rect contact with contaminated ground water from private wells. 
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10217 (PB—90-106634/XAB) Health assessment tor Ameri- 
can Chemical Service, In , Griffith, Lake County, 
Indiana, Region 5. CERCLIS No. IND016360265. Preliminary re- 
port. Agency for Toxic Substances and Disease Registry, Atlanta, 
GA (USA). 14 Nov 1988. 7p. Available from NTIS, PC A02/MF A01. 

The American Chemical Service, Incorporated (ACS) site is 
listed on the National Priorities List. ACS began solvent recovery 
operations in May 1955. From 1955 until at least 1975, a variety of 
hazardous wastes were disposed of at various locations on the 
site. The environmental contamination on-site tentatively identified 
consists of benzene, toluene, vinyl chloride, pentachlorophenol, 
chioroethane, phthalates, heavy metals, cyanide, polychlorinated 
biphenyls, pesticides, maleic anhydride, methanol, and formalde- 
hyde. The environmental pathways of concern are contaminated 
ground water, soil, sediment, surface water, sediment, and air- 
borne particulates and vapors. The site is considered to be of 
potential public health concern because of the risk to human health 
caused by the possibility of exposure to hazardous substances via 
these environmental pathways. 


10218 (PB—90-106659/XAB) Health assessment for Velsicol 
Chemical Corporation NPL (National Priorities List) Site, Mar- 
shall, Clark County, Illinois, Region 5. CERCLIS No. 
1LD000814673. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 12 Jan 1989. 21p. Available 
from NTIS, PC A03/MF A01. 

The Velsicol Chemical Corporation is a National Priorities List 
site located in Clark County, illinois. Petroleum products (i.e., 
resins) or technical-grade chlordane has been produced at the site 
since the 1930s. Because of past disposal practices, contaminants 
are present in both on-site and off-site environmental media. Ele- 
vated concentrations of volatile organic chemicals and pesticides 
(either chlordane, heptachlor, or heptachlor epoxide) were detected 
in on-site ground water, surface soils, unnamed tributary (creek) 
sediments, and disposal pond sediments. Elevated concentrations 
of site-related pesticides (chlordane, heptachlor, or heptachlor 
epoxide) were detected in off-site agricultural soils, unnamed tribu- 
tary sediments, and fish tissues (fillets). In addition, residues of 
other pesticides (aldrin and dieldrin) were found in agricultural soil. 
The site is of potential public health concern because of the risk to 
human health resulting from possible exposure to hazardous sub- 
stances at concentrations that may result in adverse human health 
effects. 


10219 (PB—90-106683/XAB) Health assessment for Sey- 
mour Recycling Corporation, Seymour, Indiana, Region 5. 
CERCLIS No. IND040313017. Final report. Agency for Toxic Sub- 
stances and Disease Registry, Atlanta, GA (USA). 2 Apr 1987. 
18p. Available from NTIS, PC A03/MF A01. 

The Seymour Recycling Corporation site (number 57 on the Na- 
tional Priorities List) is located approximately two miles southwest 
of Seymour, Indiana. From the very early 1970s to 1980, the site 
was operated as a processing center for waste chemicals. Distilla- 
tion was the major method of product reclamation with as many as 
11 columns operating simultaneously. Overall environmental moni- 
toring has identified more than 70 contaminants on-site within soil 
and aquifer samples. The shallow and deep aquifers exhibit both 
on-site and off-site contamination. The existence of the surface 
clay cap and fencing to restrict access has removed direct contact 
as an exposure route for remaining on-site contaminants. The exis- 
tence of the surface cap should also be _ preventing 
contaminant-laden dust from moving off-site. 


10220 (PB—90-106691/XAB) Health assessment for Rellly 
Tar and Chemical Company, Marion County, Indianapolis, Indi- 
ana, Region 5. CERCLIS No. IND000807107. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 17 Jan 1989. 8p. Available from NTIS, PC AO2/MF A01. 
The Reilly Tar & Chemical Corporation site is listed on the Na- 
tional Priorities List. The 120-acre site is a facility that has been 
used for the production of pyridine and related products since the 
early 1950s. The environmental contamination on-site, as mea- 
sured in a leach test, consists of pyridine compounds (over 13 
ppm), including 4-methyl pyridine (11.8 ppm), 2-vinyl pyridine (1.6 
ppm), and pyridine (0.04 ppm). The site is considered to be of po- 
tential public health concern because of the risk to human health 





caused by the possibility of exposure to hazardous substances via 
contaminated ground water, soil, surface water, sediment, and air. 


10221 (PB-90-106709/XAB) Health assessment for Presto- 
lite Battery Division, Vincennes, Knox County, Indiana, Region 
5. CERCLIS No. IND006377048. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 13 Oct 
1988. 8p. Available from NTIS, PC A02/MF A01. 

The Prestolite Battery Division site is listed on the National Prior- 
ities List. Studies have identified on- and off-site lead-contaminated 
air and lead-contaminated soil. There is concern that the remaining 
levels of lead and possibly PCBs are of public health concern. The 
site is considered to be of public health concern because of the 
risk to human health caused by the likelihood of exposure to haz- 
ardous substances via contaminated soil, aerosolized lead from 
plant emissions, sediment, surface water, aquatic organisms, and 
ground water. 


10222 (PB-—90-106717/XAB) Health assessment for Norman 
Poer Farm National Priorities List (NPL) Site, Hancock County, 
Indiana, Region 5. CERCLIS No. IND980684583. Final report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 12 Jul 1988. 11p. Available from NTIS, PC A03/MF A01. 

The Norman Poer Farm National Priorities List site is situated in 
Hancock County, Indiana. Offgrade solvents and paint resin materi- 
als were stored on-site in 263 fifty-five gallon drums. The U.S. 
Environmental Protection Agency removed all the drums and the 
top six to eight inches of soil at the three drum storage areas in 
1983. The Remedial Investigation (Rl) conducted after the emer- 
gency removal did not show any contamination of the environment 
on-site or off-site. Based on the available information, the site is 
considered to be of no public health concern because of the ab- 
sence of exposure to hazardous substances. No health study 
follow-up is indicated at this time. 


10223 (PB-90-106725/XAB) Health assessment for Ninth 
Avenue Dump National Priorities List (NPL) Site, Gary, Indiana, 
Region 5. CERCLIS No. IND980794432. Final report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 18 
Jan 1989. 23p. Available from NTIS, PC A03/MF A01. 

The Ninth Avenue Dump is a 17-acre National Priorities List Site 
located in an industrialized area within the city limits of Gary, Indi- 
ana. A number of contaminants were detected in on-site and 
off-site ground water, surface water, sediments, and soil samples. 
Contaminants of concern at the Ninth Avenue Dump Site include: 
chromium, lead, benzene, polychlorinated biphenyls, 2-butanone, 
ethylbenzene, toluene, trichloroethylene, vinyl chloride, and 
xylenes. The pathways for human exposure to site contaminants is 
through the dermal absorption, ingestion, or inhalation of contami- 
nants from ground water, surface water, soil, air, or contaminated 
food-chain entities. There is currently no documented exposure to 
site contaminants. However, the site is considered to be of poten- 
tial public health concern because of the potential risk to human 
health resulting from possible exposure to hazardous substances 
at concentrations that may result in adverse health effects. 


10224 (PB-90-106733/XAB) Health assessment for Midwest 
Industrial Waste Disposal Company, Inc. (Midco Il) NPL (Na- 
tional Priorities List) Site, 5900 Industrial Highway, Gary, 
Indiana, Region 5. CERCLIS No. IND980679559. Final report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 12 Apr 1989. 14p. Available from NTIS, PC A03/MF A01. 

The 7-acre Midco II Site is located at 5900 Industrial Highway, 
Gary, Indiana. The site is listed on the National Priorities List. Vari- 
ous heavy metals, inorganic, and organic compounds were found 
in the media on-site. The environmental media of concern at the 
site are ground water, surface water, and soil. Although access to 
the Midco Ii site is restricted, the contaminants detected on-site will 
continue to migrate and may pose health threats until remedial ac- 
tivities are completed. Therefore, the Midco Il site poses a potential 
health concern until an evaluation of the site is completed and re- 
medial activities are chosen. 


10225 (PB-90-106741/XAB) Health assessment for Mc 
Carty’s Bald Knob Landfill, Mt. Vernon, indiana, Region 5. 
CERCLIS No. IND980500417. Preliminary report. Agency for 
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Toxic Substances and Disease Registry, Atlanta, GA (USA). 7 Jul 
1988. 7p. Available from NTIS, PC AO2/MF A01. 

McCarty’s Bald Knob Landfill in Mt. Vernon, Indiana is listed on 
the National Priorities List. It is a closed landfill that has been 
capped, graded, and seeded. Solvents and other organic chemicals 
were disposed of at the site. The following chemicals have been 
identified in ground water from monitoring well samples: phenols, 
phthalate, and heavy metals. Based on the available information, 
the site is considered to be of potential public health concern 
because of the risk to human health caused by the possibility of ex- 
posure to hazardous substances via ground water contamination. 


10226 (PB-90-106782/XAB) Health assessment for Tri-State 
Plating, Bartholomew County, Columbus, Indiana, Region 5. 
CERCLIS No. 006038764. Preliminary report. Agency for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 19 Jan 
1989. 8p. Available from NTIS, PC AO2/MF A01. 

The Tri-state Plating site is listed on the National Priorities List. 
For over 40 years, the site was the location of metal-plating opera- 
tions. Numerous violations of city ordinances regarding waste 
disposal resulted in the forced closing of the plant in 1984. The en- 
vironmental contamination on-site consists of cadmium (1,600 
ppm), total chromium (26,000 ppm), copper (7,200 ppm), lead 
(81,000 ppm), and nickel (2,400 ppm), in surface soil from an area 
where plating wastes were dumped; and arsenic (17 ppm), cad- 
mium (117 ppm), chromium+3 (1,700 ppm), chromium+6 (120 
ppm), lead (10,300 ppm), nickel (831 ppm), cyanide (133 ppm), 
and manganese (1,310 ppm) in areas not identified as spill areas. 
The environmental contamination off-site consists of arsenic (7 
ppm), barium (141 ppm), cadmium (125 ppm), chromium3 (295 
ppm), lead (142 ppm), manganese (898 ppm), and nickel (292 
ppm) in soil adjacent to the site; total chromium (47 ppm), lead (43 
ppm), and nickel (14 ppm) in residential garden soil; and chromium 
(0.37 ppm), arsenic (0.002 ppm), manganese (0.2 ppm) in ground 
water taken from industrial wells and public water supply wells. A 
ground water monitoring well at the site boundary has shown chro- 
mium contamination (no figures available). The site is considered 
to be of potential public health concern because of the risk to hu- 
man health caused by the possibility of exposure to hazardous 
substances via contaminated soil and ground water. 


10227 (PB—90-106808/XAB) Health assessment for Wayne 
Waste (Wayne Reclamation and Recycling Co., inc.), Columbia 
City, Whitley County, Indiana, Region 5. CERCLIS No. 
IND048989479. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 15 Nov 1988. 8p. Avail- 
able from NTIS, PC A02/MF A01. 

The Wayne Waste Oil site is listed on the National Priorities List. 
The approximately 18-acre site was used for the reclamation and 
recycling of waste oil and liquids since 1975. The environmental 
contamination on-site consists of bis(2-ethylhexyl) phthalate (2,000 
ppm), phenol (130 ppm), di-n-butyiphthalate (730 ppm), naphtha- 
lene (160 ppm), n-nitrosodiphenylamine (0.4 ppm), arsenic (27 
ppm), cadmium (35 ppm), copper (310 ppm), chromium (14,800 
ppm), lead (619 ppm), nickel (41 ppm), zinc (74,800 ppm), and 
cyanides (273 ppm) in sludges; lead (252 ppm) in waste oil; and 
cadmium (3 ppm) and lead (3.5 ppm) in surface water. The envi- 
ronmental contamination off-site consists of arsenic (9 ppb), lead (5 
ppb), manganese (132 ppb), phenol (2.6 ppb), and bis(2- 
ethylhexyl)phthalate (45 ppb) in municipal well water. Based on the 
available information, the site is considered to be of potential public 
health concern because of the risk to human health caused by the 
possibility of exposure to hazardous substances via ground water, 
surface water, soil, and sediment. 


10228 (PB-90-106816/XAB) Health assessment for Wedzeb 
Enterprises, Inc., Lebanon, Indiana, Region 5. CERCLIS No. 
IND980794374. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 10 Apr 1989. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The Wedzeb Enterprises Inc. Site (WES) is listed on the National 
Priorities List. The site consists of 2 warehouses and is located in 
Lebanon (Boone County), Indiana. A fire destroyed a warehouse 
containing about 50,000 capacitors, and caused the release of 
polychlorinated biphenyls (PCBs) and low levels of dioxin and 
tetrachlorodibenzofuran (TCDF) into the area. Preliminary on-site 
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fire debris’ sampling results have identified PCBs (500 to 24,500 
ppm), tetrachiorodibenzodioxin and TCDF (30 to 500 ppt). How- 
ever, the sampling information reported was taken in 1981. Based 
on available information, the site is considered to be of potential 
public health concern because of the risk to human health caused 
by the possibility of human exposure to hazardous substances. Di- 
rect contact and ingestion with possibly contaminated ground water 
from private wells is the likely route of exposure. Direct contact 
with soils, sediment, surface water, and inhalation of volatilized 
contaminants or contaminants entrained in air by area residents 
and on-site workers are possible human exposure pathways that 
require further sampling information. 


10229 (PB-—90-106832/XAB) Health assessment for Auto 
lon, Kalamazoo County, Michigan, Region 5. CERCLIS No. 
MID980794382. Preliminary report. Michigan Dept. of Public 
Health, Lansing, Mi (USA). Center for Environmental Health Sci- 
ences. 10 Mar 1989. 8p. Available from NTIS, PC A02/MF A01. 
The Auto lon site is listed on the National Priorities List. The fa- 
cility operated as a plating waste-treatment facility from 1964 to 
1973. Liquid wastes were deposited in an open unlined lagoon on- 
site. The basement of the building had five process storage tanks 
containing waste, as well as contaminated liquid waste flooding the 
basement floor. Between 1964 and 1973 the Michigan Department 
of Natural Resources documented discharges of hexavalent chro- 
mium, nickel chloride and cyanide from the site to the Kalamazoo 
River. These chemicals were also detected in sediment and water 
samples taken from the Kalamazoo River. Soil sample analysis re- 
vealed that the west and southwest sides of the property contained 
the highest concentration of contaminants, primarily within the up- 
per 11 feet of soil. Maximum concentrations in parts per million 
(ppm) of chromium (2,968 ppm) and cyanide (231 ppm) were 
found at 6-8 foot depths. It is likely that the groundwater beneath 
the site may be contaminated because high concentrations of con- 
taminants were found in subsurface soil samples. During a site 
visit, it was noticed that the site is only partially covered with vege- 
tation. Bare earth is subject to wind action with the resultant 
generation of dust particles. The site is of potential public health 
concern because of the risk to human health that could result from 
possible exposure to hazardous substances at levels that may re- 
sult in adverse health effects over time. Human exposure to 
chromium, cyanide and other contaminants found on-site occur via 
inhalation (fugitive dusts). It is recommended that remedial mea- 
sures be undertaken to prevent off-site transport of surface soils. 


10230 (PB-90-106857/XAB) Health assessment for Bar- 
rels, Inc., Lansing, Michigan, Region 5. CERCLIS No. 
MID017188673. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 30 Sep 1988. 6p. Avail- 
able from NTIS, PC A02/MF A01. 

Barrels, Inc. is listed on the National Priorities List. The two-acre 
site, located in a principally industrial area of Lansing, Michigan, 
operated as a barrel-reclamation facility until 1985. On-site soil- 
sampling results revealed the following contaminants of concern 
and their associated maximum detected concentrations: total poly- 
chlorinated biphenyls (PCBs), 10,224 ppm; chromium, 15,000 ppm; 
lead, 71,000 ppm; and oil and grease, 170,000 ppm. Additional on- 
site environmental media sampling showed lead (350 ppb) and 
1,2-dichloroethane (15 ppb) to the present in ground water, and 
various volatile hydrocarbons such as benzene and methylene 
chloride present in ambient air. The site is considered to be of po- 
tential public health concern because of the risk of exposure to 
on-site soils containing high levels of lead, PCBs, and other sub- 
stances. Access to the site should be completely restricted. The 
possibilities of contaminated air and ground water moving off-site, 
and the potential that off-site soil contamination exists, should be 
investigated. 


10231 (PB-90-106865/XAB) Health assessment for Ander- 
son Development Company, Adrian, Michigan, Region 5. 
CERCLIS No. MID002931228. Final report. Michigan Dept. of 
Public Health, Lansing, Mi (USA). Center for Environmental Health 
Sciences. 10 Mar 1989. 17p. Available from NTIS, PC A03/MF A01. 

The Anderson Development Company (ADC) site has 
been placed on the National Priorities List (NPL). From 
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approximately 1968 to 1979 ADC manufactured 4,4'-methylene- 
bis(2-chloroaniline) (MBOCA), also known under the trademark 
names of MOCA and Curene 422. In 1978 the National Institute for 
Occupational Safety and Health recommended that MBOCA be 
regulated as a human carcinogen. Discharges of waste waters and 
air emissions from ADC during the production of MBOCA eventu- 
ally caused contamination in company lagoons, sludges, and 
effluents; in municipal sewer influent, effluent, and sludges; in 
surface-water drains and the Raisin River; and in soil, street 
sweepings, and residences within a 1-mile radius of the plant. In 
1979 and 1980, detectable levels of MBOCA were found in urine 
specimens collected from ADC and user-plant employees and 
members of their families. MBOCA may have been carried out of 
the manufacturing plant on the shoes and clothing of the employ- 
ees and deposited in their residence. Detectable concentrations of 
MBOCA were also found in urine specimens of some children liv- 
ing near the site. Because the documented contamination created 
a continuing potential for environment and human exposure, com- 
prehensive remedial measures were implemented during 1980 and 
1981. The site is of potential public health concem because a risk 
to human health may exist from possible exposure to a hazardous 
substance at levels that may result in adverse health effects over 
time; human exposure to MBOCA has occurred/may be still occur- 
ring via contaminated soil and garden sources of food. 


10232 (PB-90-106873/XAB) Health assessment for Berlin 
and Farro Site, Schwartz Creek, Michigan, Region 5. CERCLIS 
No. MID000605717. Final report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 19 Feb 1985. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

Presented is a memorandum describing a public hearing in 
which members of the public ascribed ilinesses to pollutants issu- 
ing from the Berlin and Farro Site in Schwartz Creek, Michigan. 
While air sampling at the site did reveal the presence of contami- 
nants, their association with the medical symptoms listed at the 
hearing is unclear. 


10233 (PB—90-106899/XAB) Health assessment for Butter- 
worth Landfill, Kent County, Michigan, Region 5. CERCLIS No. 
MID062222997. Preliminary report. Michigan Dept. of Public 
Health, Lansing, Mi (USA). 10 Mar 1989. 7p. Available from NTIS, 
PC A02/MF A01. 

The Butterworth Landfill is currently listed on the National Priori- 
ties List. The Butterworth Landfill was owned and operated by the 
City of Grand Rapids until ordered closed by the State of Michigan 
in 1973 for improper operations. Prior to closure, the landfill ac- 
cepted industrial waste, including plating wastes, cyanide, organic 
solvents, inert materials and medical wastes. On-site soil samples 
indicate that phthalate esters, polychlorinated biphenyls (PCBs), 
and the polycyclic aromatic hydrocarbons (PAHs) are the organic 
contaminants of concern. Included in these three chemical groups 
are the following specific compounds and maximum concentrations 
in parts per billion (ppb): bis(2-ethylhexyl)phthalate, 66,000; butyl- 
benzyiphthalate, 29,000; Araclor 1254 (PCB), 730,000; Araclor 
1260 (PCB), 800,000; pyrene, 7,500; chrysene, 3,600; 
benzo(a)anthracene, 2,900; anthracene, 2,000; and phenanthrene, 
7,100. Results showed maximum concentrations in ppb of the fol- 
lowing metals in on-site soils: chromium, 43,000,000; cadmium, 
280; and lead, 67,500. The site is of potential public health con- 
cern because of the risk to human health that could result from 
possible exposure to hazardous substances at levels that may re- 
sult in adverse health effects over time. Human exposure to 
organic and inorganic chemicals may occur via direct contact, in- 
gestion, or inhalation. 


10234 (PB—90-106907/XAB) Health assessment for Ceme- 
tery Industrial Waste Dump, Rose Township, Michigan, Region 
5. CERCLIS No. MID980794663. Preliminary report. ney for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 24 
Jun 1988. 6p. Available from NTIS, PC AO2/MF A01. 

The Cemetery Industrial Waste Dump National Priorities List Site 
is located in Rose Township, Oakland County, Michigan. Contami- 
nation at the site consists of an unknown quantity of buried drums 
which, when sampled, indicated the presence of metals, polychlori- 
nated biphenyls (PCBs), and halogenated organic compounds. The 
site is approximately 2-4 acres. In the late 1960s 300 to 600 





drums, which contained unknown industrial waste, were illegally 
buried at the site. Sampling of the drums on-site indicated the 
presence of several contaminants including: benzene, chloroben- 
zene, PCBs, arsenic, cadmium, lead, and others. Lead was 
detected in one monitoring well at 96 micro g/L and one residential 
well at a concentration of 61 micro g/L, both are above the Maxi- 
mum Contaminant Level of 50 micro g/L. Arsenic was detected in 
the soil at a concentration of 12 mg/Kg. The site is of potential 
public health concern because of the risk to human health that 
could result from possible exposure to hazardous substances at 
levels that may result in adverse health effects. Potential human 
exposure pathways include direct dermal contact with the soil, the 
buried drums, and/or ground water; and ingestion of ground water. 


10235 (PB—90-106923/XAB) Health assessment for Chem- 
central, Grand Rapids, Michigan, Region 5. CERCLIS No. 
980477079. Preliminary report. Michigan Dept. of Public Health, 
Lansing, MI (USA). Center for Environmental Health Sciences. 10 
Mar 1989. 9p. Available from NTIS, PC A02/MF A01. 

Chemcentral is listed on the National Priorities List. Since 1957, 
Chemcentral has distributed industrial chemicals both in bulk from 
tank truck and repackaged in smaller units. In 1978 soil boring 
samples taken at water-table level were tested; maximum levels 
found at that time were: bis(2 ethylhexyl)phthalate (24,000 ppb), 
naphthalene (5,570 ppb), benzene (6,600 ppb) and PCB (Aroclor 
1248) (2,650 ppb). As recently as January 1987, the groundwater 
recovered from the purge wells contained levels of toluene (13,000 
ppb) trichloroethylene (1,200 ppb), vinyl chloride (990 ppb), ethyl 
benzene (1,700 ppb), and other organic volatiles. The site is of po- 
tential public health concern because of the risk to human health 
that could result from possible exposure to hazardous substances 
at levels that may result in adverse health effects over time; human 
exposure to volatile organic compounds may be occurring via der- 
mal and ingestion pathways. 


10236 (PB—90-106956/XAB) Health assessment for Ford 
Motor Sludge Lagoon, Ypsilanti, Michigan, Region 5. CERCLIS 
No. MID981089246. Preliminary report. Agency for Toxic Sub- 
stances and Disease Registry, Atlanta, GA (USA). 30 Sep 1988. 
7p. Available from NTIS, PC A02/MF A01. 

The Ford Motor Sludge Lagoon Site has been listed on the Na- 
tional Priorities List. The site includes an abandoned sludge 
lagoon. To date, identified contaminants of concern on the site in- 
clude cyanide, cadmium, chromium, copper, nickel, lead, zinc, 
mercury and polychlorinated biphenyls (Aroclor 1242, 1254, and 
1260) in sludge. Sediment sampling in the nearby Willow Run 
Creek identified polychlorinated biphenyls. Based on the available 
information, the site is considered to be of potential public health 
concern because of the risk to human health caused by the possi- 
bility of exposure to hazardous substances via ingestion of 
contaminated ground water or surface water or of plants or animals 
that have accumulated contaminants from the site; contaminated- 
soil ingestion by children (principally contaminated off-site soil, if 
present); inhalation of compounds volatilized from contaminated 
water during household uses, contaminants volatilized from the 
site, or contaminants carried in re-entrained dust; and dermal con- 
tact with contaminated ground water, surface water, or soil. 


10237 (PB—90-106964/XAB) Health assessment for Folk- 
ertsma Refuge, Kent County, Grand Rapids, Michigan, Region 
5. CERCLIS No. MID980609366. Preliminary report. Michigan 
Dept. of Public Health, Lansing, MI (USA). Center for Environmen- 
tal Health Sciences. 23 Feb 1989. 10p. Available from NTIS, PC 
A02/MF A01. 

Folkertsma Refuse is listed on the National Priorities List. Prior 
to 1965 the southern two-thirds of the property had between 4 and 
10 feet of muck mined from its surface. From 1965 to 1968 it was 
operated as a state-licensed landfill that accepted mostly foundry 
sand and some construction debris. Between 1969 and 1972, addi- 
tional foundry sand and other unidentified wastes were deposited 
at the site. Sediment samples were taken from two locations. The 
first sample yielded the following metal concentrations in parts per 
billion (ppb): arsenic, 3,100; cadmium, 530; chromium, 8,400; lead, 
2,800. Polycyclic aromatic hydrocarbons (PAHs) concentrations 
were: benzo(a)pyrene, 4,400 and benzo(b)fluoroanthrene, 7,600. 
The second sediment sample site contained the same four metals 
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and two PAHs with the addition of benzo(a) anthracene; ar- 
senic, 1,000; cadmium, 700; chromium, 10,000; lead, 
116,000; benzo(a)pyrene, 13,000; benzo(b)fluoroanthrene, 20,000; 
benzo(a)anthracene, 10,000. The site is of potential public health 
concern because of the risk to human health that could result from 
possible exposure to hazardous substances at levels that may re- 
sult in adverse health effects over time. Human exposure may be 
occurring via fugitive dust, soil, ground water and surface-water 
pathways depending on the presence and concentration of contam- 
inants. 


10238 (PB—90-106972/XAB) Health assessment for Electro- 
voice (Cecil St. Area), Berrien County, Michigan, Region 5. 
CERCLIS No. MID005068143. Preliminary report. Michigan Dept. 
of Public Health, Lansing, MI (USA). Center for Environmental 
Health Sciences. 10 Mar 1989. 8p. Available from NTIS, PC 
AO02/MF A01. 

Electrovoice, an existing electroplating facility, is located on an 
11.5-acre site that previously consisted of various industries and a 
dump. In 1952, Electrovoice constructed two bentonite-clay-lined 
lagoons (north and south) for disposal of liquid wastes. The north 
lagoon was the primary discharge lagoon. Electrovoice discharged 
metal plating wastes to the north lagoon from 1952 until 1962 when 
use of the lagoons was discontinued. In 1979, an industrial sewer 
line broke, resulting in the discharge of an unknown quantity of 
plating wastes into the abandoned lagoons. Analyses of soils col- 
lected from the fuel tank area indicate the presence of the volatile 
organic compounds:  trichloroethene (TCE), tetrachloroethene 
(PCE), cis-1,2-dichloroethene, and 1,1,1-trichioroethane. Sufficient 
data is not presently available to determine the extent or source of 
the potential on-site contamination. Volatile organic analyses indi- 
cate groundwater contaminated with xylene (2,500 ppb), toluene 
(1,500 ppb), and methyl ethyl ketone (MEK) (9,5000 ppb). Metal 
analyses indicated the presence of lead as high as 960 ppb and 
cadmium (50 ppb) in the groundwater. The presence of TCE, PCE, 
cis-1,2-dichloroethene and 1,1,1-trichloroethane were found in the 
soil samples only. These contaminants are not present in the 
groundwater. The site is of potential public health concern because 
of the risk to human health resulting from possible exposure to haz- 
ardous substances. Human exposure to volatile organic compounds 
and specific metals may be occurring and may have occurred in 
the past via exposure to/ingestion of contaminated water. 


10239 (PB-90-107004/XAB) Health assessment for Clifts 
Dow Site, Marquette, Michigan, Region 5. CERCLIS No. 
MID980679666. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 8 Apr 1988. 18p. Available 
from NTIS, PC A03/MF A01. 

The Clifts-Dow National Priorities List site is located in Mar- 
quette, Michigan. From 1954 until some time in the mid-1960s, the 
site received charcoal scraps and wood tars from the closed Cliffs- 
Dow charcoal manufacturing facility nearby. Contaminants found at 
the site include benzene, toluene, ethylbenzene, xylenes, 2- 
methylphenol, 4-methyiphenol, 2,4-dimethylphenol, naphthalene, 
2-methyinaphthalene, acenaphthalene, dibenzofuran, phenan- 
threne, tetrachloroethene, and fluorene. Based on current 
information, the site poses a potential public health threat as a 
result of ingestion, inhalation and direct contact exposures to poly- 
chlorinated dibenzofuran and PAH contaminants. Ingestion and 
inhalation exposures cannot be completely evaluated because the 
horizontal and vertical extent of ground water contamination and 
the extent of air contamination have not been determined. Addi- 
tional data may identify other public health concerns. 


10240 (PB-90-107186/XAB) Supertund Record of Decision 
(EPA Region 1): Pinette’s Salvage Yard, Aroostook County, 
ME. (First remedial action), May 1989. Final report. Environmen- 
tal Protection Agency, Washington, DC (USA). Office of 
Emergency and Remedial Response. May 1989. 18i%p. 
(EPA/ROD/R-01-89/034). Available from NTIS, PC A0S/MF A01. 

Portions of this document are not fully legible. 

The Pinette’s Salvage Yard site is located approximately one 
mile southwest of the town of Washburn, Aroostook County, Maine, 
in the northeast corner of the State. In June 1979 three electrical 
transformers were allegedly brought to the site where they ruptured 
while being moved from the delivery vehicle. Approximately 900 to 
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1,000 gallons of dielectric fluid containing PCBs spilled directly 
onto the ground. Subsequent investigations at the site revealed the 
presence of a wide range of PCB concentrations in the surface 
and subsurface soils. The total volume of contaminated soil above 
5 mg/kg PCBs and containing other organics is approximately 
2,200 cu yd. Detectable concentrations of PCBs and benzene 
compounds were identified in both the shallow and deep aquifers 
localized within and slightly downgradient of the spill area. The pri- 
mary contaminants of concern affecting the soil and ground water 
are VOCs including benzene; organics including PCBs; and metals 
including lead. The selected remedial action for the site includes 
excavation of soil; on-site ground-water pumping; access restric- 
tions; institutional controls; and sediment, ground-water and 
surface-water monitoring. 


10241 (PB—90-107269/XAB) Health assessment for Sturgis 
Municipal Wells, St. Joseph County, Michigan, Region 5. CER- 
CLIS No. MID980703011. Preliminary report. Michigan Dept. of 
Public Health, Lansing, Mi (USA). Center for Environmental Health 
Sciences. 10 Mar 1989. 9p. Available from NTIS, PC A02/MF A01. 

The Sturgis Municipal Wells are listed on the National Priorities 
List. Routine sampling in June 1982 revealed that two of the four 
municipal water supply wells serving the City of Sturgis (pop. 
10,000) were contaminated with trichloroethylene (TCE) and per- 
chlioroethylene (PCE). TCE concentrations ranging from 11-74 ppb 
were detected in both wells. Twenty-eight water samples were 
taken from existing wells (monitoring, test and production wells) in 
fall 1987. An industrial process well at Ross Laboratories contained 
219 ppb TCE. Soil gas sampling, also performed in fall 1987, 
revealed several hot spots throughout the city. The following com- 
pounds were detected (maximum concentrations in ng/l): TCE, 
47,200; PCE, 290,000; 1,1-dichloroethane, 2,040; 1,2- 
dichloroethane, 1,092; 1,1,1-trichloroethane, 23,600; and toluene; 
3,680. The site is of public health concern because of the risk to 
human health caused by probable human exposure to hazardous 
substances at levels that may result in adverse human health 
effects over time. Human exposure to TCE has and is probably oc- 
curring via contaminated ground water, and potentially through 
surface water, soils, and air. 


10242 (PB-90-107285/XAB) Health assessment for Spartan 
Chemical Company, Wyoming, Michigan, Region 5. CERCLIS 
No. MID079300125. Preliminary report. Michigan Dept. of Public 
Health, Lansing, MI (USA). Center for Environmental Health Sci- 
ences. Mar 1989. 8p. Available from NTIS, PC A02/MF A01. 

The Spartan Chemical Company is listed on the National Priori- 
ties List. The company distributes liquid industrial chemicals 
including lacquer thinners, solvents, and wash thinners. Contami- 
nation was detected in 1975. Analyses of sampling revealed the 
following maximum levels of organic compounds: benzene (1,600 
ppb), chlorobenzene (780 ppb), 1,2-dichloroethane (73 ppb), trans- 
1,2-dichloroethylene (13,000 ppb), 1,2-dichloropropane (140 ppb), 
tetrachloroethylene (1,100 ppb), toluene (260,000 ppb), 1,1,1- 
trichioroethane (6,300 ppb), trichioroethylene (1,900 ppb), vinyl 
chloride (210 ppb), xylene (41,000 ppb), and methy! ethyl ketone 
(6,200 ppb). Soil borings have shown a similar profile of contami- 
nants. It is notable that, when the contamination was discovered in 
1975, explosive conditions prevailed in the storm sewer into which 
the ground water was discharged. The site is of potential public 
health concern because of the risk to human health that could re- 
sult from possible exposure to hazardous substances at levels that 
may result in adverse health effects over time. Potentially contami- 
nated environmental media are surface and subsurface soil, surface 
water, ground water, consumable plants and animals, and air. 


10243 (PB—90-107327/XAB) Health assessment for Shi- 
awassee River, Livingston and Shiawassee Counties, 
Michigan, Region 5. CERCLIS No. MID980794473. Preliminary 
report. Michigan Dept. of Public Health, Lansing, MI (USA). Mar 
1989. 7p. Available from NTIS, PC A02/MF A01. 

The Shiawassee River is listed on the National Priorities List. 
Until 1973, waste water contaminated by hydraulic fluids containing 
polychiorinated biphenyls (PCBs) was discharged to the South 
Branch of the Shiawassee River. From 1973 to 1977, waste water 
was discharged into a 400,000-gallon lagoon. Discharges from this 
lagoon, as well as periodic overflows, have contaminated nearby 
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wetlands and subsequently, the Shiawassee River. The actual 
amount of PCBs that was lost is unknown. In 1978 and 1979, ele- 
vated levels of PCBs were detected in soils around the site and in 
on-site monitoring wells. Concentrations above one part per million 
(ppm) were found in the Shiawassee River sediments fourteen 
miles downstream of the plant and in fish at levels of concern even 
further downstream. Certain problems arise because this site is a 
river. The contaminant is capable of moving great distances from 
the source of contamination at Cast Forge. The location of the 
PCBs in the river would constantly change due to the stream dy- 
namics. PCBs are very resistant to degradation in the environment 
and can be biomagnified through the food chain. The site is of po- 
tential public health concern because of the risk to human health 
that could result from possible exposure to hazardous substances 
at levels that may result in adverse health. Human exposure to 
PCB may occur via ingestion and dermal contact. 


10244 (PB-90-107335/XAB) Health assessment for St. 
Louis River/US Steel, St. Louis River/interlake/Duluth Tar, Du- 
luth, Minnesota, Region 5. CERCLIS No. MND039045430. Final 
report. Minnesota Dept. of Health, Minneapolis, MN (USA). 27 Jun 
1989. 67p. Available from NTIS, PC A04/MF A01. 

The U.S. Steel Duluth Works (USS) Site, together with the Inter- 
lake Duluth Tar Site, is listed on the National Priorities List as the 
St. Louis River Site. The USS Site contains soil, ground water, and 
surface water contaminated with polynuclear aromatic hydrocar- 
bons (PAHs). Demolition workers, remediation workers, and 
trespassers may be exposed to PAHs in contaminated on-site soils 
via dermal contact ingestion or inhalation. The general public may 
be exposed to PAH compounds via dermal contact, ingestion or in- 
halation of contaminated soils and river sediments, or via ingestion 
of contaminated fish. 


10245 (PB—90-107350/XAB) Health assessment for South 
Andover National Priorities List (NPL) Site, Andover, Min- 
nesota, Region 5. CERCLIS No. MND980609614. Final report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 6 Apr 1989. 12p. Available from NTIS, PC A03/MF A01. 

The South Andover National Priorities List Site is located in An- 
dover, Minnesota. The site is located in a semi-industrial area 
characterized by used-car dealerships, and auto part and salvage 
operations. The surficial aquifer is contaminated with volatile or- 
ganic compounds (VOCs), bis(2-ethylhexyl) phthalate (DEHP), and 
metals. The contamination present in the soil, deeper aquifer, air, 
and biota has not been fully characterized. A supplemental Reme- 
dial Investigation and Feasibility Study (RI/FS) will be conducted in 
1989. Removal of tires, which cover much of the site, is ongoing; it 
will be completed in the spring of 1989. 


10246 (PB-90-107368/XAB) Health assessment for Ritari 
Post and Pole Site, Sebeka, Minnesota, Region 5. CERCLIS 
No. MND980904064. Preliminary report. Agency for Toxic Sub- 
stances and Disease Registry, Atlanta, GA (USA). 30 Sep 1988. 
7p. Available from NTIS, PC A02/MF A01. 

Ritari Post and Pole is listed on the National Priorities List. The 
212-acre site, located approximately 2 miles northwest of Sebeka, 
Wadena County, Minnesota, is an active wood-preserving facility 
that has been in operation since 1959. On-site ground-water sam- 
pling results show the following contaminants of concern and their 
associated maximum detected concentrations: pentachlorophenol 
(PCP), 2200 micro g/l; phenol, 44 micro g/l; 2,4-dinitrophenol, 
30,600 micro g/l; trichlorophenol, 210 micro g/l. The site is consid- 
ered to be of potential public health concern because of the risk to 
human health caused by the possibility of exposure to hazardous 
substances via ground water and possibly soil and surface-water 
contamination. The ground water in the shallow aquifer at the site 
poses a potential public health threat to those persons who use the 
aquifer as their primary water supply. 


10247 (PB-90-107426/XAB) Health assessment for Rellly 
Tar and Chemical Corporation Site, St. Louis Park, Hennepin 
County, Minnesota, Region 5. CERCLIS No. MND980609804. 
Preliminary report. Agency for Toxic Substances and Disease 
Registry, Atlanta, GA (USA). 31 Jan 1989. 12p. Available from 
NTIS, PC A03/MF A01. 





Reilly Tar and Chemical Corporation (Reilly Tar) Site, St. Louis 
Park, Minnesota is listed on the National Priorities List. The facility 
was formerly Republic Creosote Works. Reilly Tar operated a coal- 
tar refinery and wood-preserving plant at the site from 1917 until 
1972. Soil and surficial ground-water contamination by a variety of 
coal tar-related chemicals were detected in the immediate vicinity 
of the former plant site. In addition, polynuclear aromatic hydrocar- 
bons (PAHs), which are constituents of creosote and coal tar, have 
been detected in some of the bedrock aquifers in the St. Louis 
Park area. The site is considered to be of potential public health 
concern because of the risk to human health caused by the possi- 
bility of exposure to hazardous substances via ingestion of, 
inhalation of, and dermal contact with contaminated ground water, 
dermal contact with contaminated soil/sludge, and accidental inges- 
tion of contaminated soil/sludge. 


10248 (PB-90-107434/XAB) Health assessment for St. 
Regis Paper Company National Priorities List (NPL) Site, Cass 
Lake, Minnesota, Region 5. CERCLIS No. MND057597940. Final 
report. Agency for Toxic Substances and Disease Registry, At- 
lanta, GA (USA). 10 Apr 1989. 36p. Available from NTIS, PC 
A03/MF A01. 

The St. Regis Paper Company National site is partially located 
inside the City of Cass Lake, Minnesota. The identified site con- 
taminants are polycyclic aromatic hydrocarbon (PAH) compounds, 
phenols specifically pentachiorophenol (PCP), and dioxin com- 
pounds. The on-site groundwater and soils for both areas are 
contaminated with PAH compounds, PCP, and several polychlori- 
nated dibenzo-p-dioxins (dioxins). A surface-water body was found 
to be contaminated with low levels of PAH compounds but not 
PCP. Municipal wells were found to be contaminated with low lev- 
els of PAH compounds. The potential human exposure pathways 
for ground water include the ingestion, inhalation, and dermal ab- 
sorption of PAH compounds, PCP, and dioxins. The maximum 
levels of PAH compounds and PCP found in on-site soils are likely 
at levels of health concern. The human-exposure pathways associ- 
ated with the surface-water channel are ingestion, inhalation of 
aerosols, and dermal absorption of PAH compounds. Food chain 
contamination is a possibility and may result from site contamina- 
tion of the soil, ground water and surface water. The site is of 
potential health concern because of the risk to human health 
resulting from possible exposure to hazardous substances at con- 
centrations that may result in adverse health effects. 


10249 (PB-90-107459/XAB) Health assessment for Union 
Scrap Iron and Metal Company, Minneapolis, Minnesota, Re- 
gion 5. CERCLIS No. MND022949192. Preliminary report. 
Minnesota Dept. of Health, Minneapolis, MN (USA). 27 Jun 1989. 
7p. Available from NTIS, PC A02/MF A01. 

Union Scrap Iron and Metal Company (Union Scrap) is listed on 
the National Priorities List. Samples taken indicated high levels of 
lead contamination. Soil at the site contained a maximum of 
59,000 ppm, surface water runoff contained as much as 120,000 
ppm, air samples contained a maximum of 5.8 micro g/cu m. 
Sludge from the sanitary sewers was found to contain 54% lead. 
Other contaminants in on-site soils and sludges were polychlori- 
nated biphenyls (PCBs), arsenic, cadmium, nickel, and copper. 
There is potential for groundwater contamination. From the avail- 
able information, the site is considered to be of potential public 
health concern because of the risk to human health caused by the 
possibility of exposure to hazardous substances via ground water. 


10250 (PB-90-107749/XAB) Health assessment for Grand 
Traverse Overall Supply Company, Leelanau County, Michi- 
gan, Region 5. CERCLIS No. MID017418559. Preliminary 
report. Michigan Dept. of Public Health, Lansing, Ml (USA). Center 
for Environmental Health Sciences. 10 Mar 1989. 8p. Available 
from NTIS, PC AO2/MF A01. 

The Grand Traverse Overall Supply Company (GTOS) is on the 
National Priorities List. GTOS is a commercial laundering facility. 
GTOS has been identified as the generator of PCE and TCE 
contamination in the ground water, soil, and surface waters. Resi- 
dential wells showed a maximum of 860 parts per billion (ppb) PCE 
and 705 ppb TCE. Levels of PCE and TCE have also been found 
in the soil. The site is of potential public health concern because of 
the risk to human health that could result from possible exposure to 
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hazardous substances at levels that may result in adverse health 
effects over time. Human exposure to PCE and TCE may have oc- 
curred primarily via ingestion of contaminated ground water. 


10251 (PB—90-107756/XAB) Health assessment for H. 
Brown Company, Inc., Kent County, Michigan, Region 5. CER- 
CLIS No. MID017015136. Preliminary report. Michigan Dept. of 
Public Health, Lansing, MI (USA). 28 Feb 1988. 9p. Available from 
NTIS, PC A02/MF A01. 

H. Brown Company, Inc, a wet-cell battery reclamation business, 
is listed on the National Priorities List. Total chromium (200 ppb), 
total copper (22,000 ppb) total nickel (26,000 ppb), lead (3,900 
ppb) and hexavalent chromium (>0.1 ppb) has been detected in 
pooled waste waters. Environmental contaminants known to have 
been dumped on the ground are sulfuric acid containing lead com- 
pounds, crushed lead plates from wet-cell batteries, and other scrap 
metals. In 1984 an EPA sampling of water from the on-site office 
well yielded a concentration of 152 ppb of methylene chloride. The 
site is of potential public health concern because of the risk to hu- 
man health that could result from possible exposure to hazardous 
substances at levels that may result in adverse health effects over 
time; human exposure to heavy metals and acidic compounds may 
be occurring via dermal contact and ingestion pathways. 


10252 (PB—90-107780/XAB) Health assessment for lonia 
City Landfill, lonia, Michigan, Region 5. CERCLIS No. 
MID980794416. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 15 Mar 1989. 8p. Avail- 
able from NTIS, PC A02/MF A01. 

The lonia City Landfill (ICL) is listed on the National Priorities 
List. The 20-acre site is a former lancfill located in lonia City (lonia 
County), Michigan. Waste drums containing industrial and non- 
industrial waste materials were discovered at the site in 1981. 
Preliminary on-site ground water sampling results have identified 
unspeciated chromium (186 ppb), vinyl chloride (86 ppb), 1,1,- 
dichloroethane (26 ppb), and trans-1,2-dichloroethylene (31 ppb). 
Surface-water sampling results identified vinyl chloride (ND to 23 
ppb). Soil-sampling results identified chromium, barium, and lead; 
soil-sampling concentrations were not reported. In addition, various 
organics and inorganics were reported to exist in on-site surface 
water and sediment. The site is considered to be of potential public 
health concern because of the risk to human health caused by the 
possibility of human exposure to hazardous substances. Potential 
human exposures to contaminants include ingestion and direct 
contact with ground water, surface water, soil, and possible inges- 
tion of bioaccumulated contaminants in the food chain. In addition, 
inhalation of volatilized contaminants or contaminants entrained in 
air is another potential source for human exposure. 


10253 (PB-90-107798/XAB) Health assessment for J and L 
Landfill, Rochester Hills, Oakland County, Michigan, Region 5. 
CERCLIS No. MID0980609440. Preliminary report. Michigan 
Dept. of Public Health, Lansing, MI (USA). Center for Environmen- 
tal Health Sciences. Mar 1989. 7p. Available from NTIS, PC 
A02/MF A01. 

The J & L Landfill is listed on the National Priorities List. During 
the period J & L Landfill was in operation (1967 to 1980), approxi- 
mately 1.5 million cubic feet of wastes were buried at the site. 
Waste materials reportedly included dusts from emission control 
devices in electric furnaces co-disposed with alkaline slag from 
electric furnaces involved in stainless steel production. The site is 
approximately 16.5 acres. Analyses conducted by J & L detected 
manganese, chromium and nickel in the emission-control wastes 
deposited at the site in the range of 1-10% by weight. The major 
constituents of these wastes were iron oxides and calcium oxides, 
25-40% and 18-21% respectively. Analysis of the slag material was 
not available. There have been no ground-water investigations or 
monitoring in relation to the site. The site is of potential public 
health concern because of the risk to human health that could re- 
sult from possible exposure to hazardous substances at levels that 
may result in adverse health effects over time. Human exposure 
may be occurring via contaminated ground water or direct contact 
with contaminated soils or sediments. 
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10254 (PB-90-107806/XAB) Health assessment for KL 
Avenue Landfill, Kalamazoo County, Michigan, Region 5. CER- 
CLIS No. MID980506463. Preliminary report. Michigan Dept. of 
Public Health, Lansing, MI (USA). Center for Environmental Health 
Sciences. 3 Mar 1989. 8p. Available from NTIS, PC A02/MF A01. 

The KL Avenue Landfill, listed on the National Priorities List, is a 
former sanitary landfill situated on 87 acres of land west of Kala- 
mazoo. The landfill was closed in May 1979 after volatile organic 
compounds were detected in residential wells located in the area. 
Samples taken from 20 off-site monitoring wells and 6 on-site test 
wells in 1980 revealed maximum concentrations in parts per billion 
(ppb) of the following contaminants: phenol, 5,100; 
1,1-dichloroethane, 360; 1,2-dichloroethane, 240;  cis-1,2- 
dichloroethylene, 52; benzene, 500; toluene, 300; and methylene 
chloride, 39. Maximum concentrations of lead (390 ppb) and total 
chromium (59 ppb) were also detected. In 1983, acetone (38,000 
ppb), isopropanol (30,000 ppb) and methyl ethyl ketone (5,600 
ppb) were detected in monitoring wells. Groundwater monitoring 
data from 1987 revealed the following maximum concentrations in 
ppb: pentanoic acid, 4,200; benzoic acid, 3,100; 2-butanone, 
2,300; 4-methyliphenol, 1,600; cyclohexanol, 1,300; toluene, 1,100; 
2-propanol, 1,100; 4-methyl-2-pentanone, 990; 1,1-dichloroethane, 
720; and 2-methylbutanoic acid, 680. The site is of potential public 
health concern because of the risk to human health resulting from 
possible exposure to hazardous substances at concentrations that 
may result in adverse health effects. Human exposure to inorganic 
and volatile organic contaminants may have occurred in the past 
and may occur via contaminated water, soil or biota. 


10255 (PB—90-107848/XAB) Health assessment for Lacks 
industries, Inc., Grand Rapids, Kent County, Michigan, Region 
5. CERCLIS No. MID0O06014666. Preliminary report. Michigan 
Dept. of Public Health, Lansing, MI (USA). Center for Environmen- 
tal Health Sciences. 10 Apr 1989. 8p. Available from NTIS, PC 
A02/MF A01. 

The Lacks Industries, Inc. site, in Grand Rapids, Michigan, has 
been delisted from the National Priorities List and is being regu- 
lated under the Resource Conservation and Recovery Act. Lacks 
industries, Inc. discontinued electroplating operations and die cast- 
ing for the automobile industry in July 1984 at the plant site. The 
plant is now used for painting and assembling of plastic parts for 
automobiles. Previously, plating wastes were discharged to two 
seepage ponds. It is reported that the prior owner (pre-1960) 
dumped trichioroethylene (TCE) and tetrachioroethylene (PCE) and 
metal solutions into a pit in the ground above which was built part 
of the Lacks Industries building. TCE and PCE were identified in all 
four downgradient monitoring wells with maximum concentrations 
of 17 parts per billion (ppb) and 89 ppb, respectively. Toluene (8 
ppb), m-xylene (2 ppb) and cis-1,2-dichloroethylene (240 ppb) were 
each identified in one downgradient well. The two upgradient wells, 
which are supposed to represent background concentrations, had 
PCE concentrations of 67 ppb and 74 ppb. Several homes in the 
area had elevated concentrations of volatile organic compounds 
(VOCs), nickel, and total chromium. The site is of potential public 
health concern because of the risk to human health that could re- 
sult from possible exposure to hazardous substances at levels that 
may result in adverse health effects over time. 


10256 (PB-90-107855/XAB) Health assessment for 
McGraw-Edison Corporation, Calhoun County, Michigan, Re- 
gion 5. CERCLIS No. MID005339676. Preliminary report. 
Michigan Dept. of Public Health, Lansing, MI (USA). Center for En- 
vironmental Health Sciences. 14 Apr 1989. 9p. Available from 
NTIS, PC A02/MF A01. 

The McGraw-Edison Corporation is listed on the National Priori- 
ties List. The plant manufactured air conditioners, humidifiers, 
dehumidifiers, electric heaters, and air cleaners from 1958 through 
1980. From 1970 through 1980, trichloroethylene (TCE) contami- 
nated still bottoms (an oil waste) were spread on the site’s dirt 
roads and parking areas to control dust. The residue was shown to 
contain up to 27,000 parts per million (ppm) TCE. It is estimated 
that a total of 15,000 gallons of wastes were spread on site. 
Ground water samples analyzed from monitoring wells revealed 
TCE contamination down to depths of 200 feet in a sandstone for- 
mation. Extensive soil contamination was also identified. One 
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on-site water supply well (200 feet deep in sandstone) revealed 21 
ppb TCE. Soil boring samples showed a maximum TCE concentra- 
tion of 362,347 ppb. Approximately 50 private wells were sampled 
and levels as high as 733 ppb were detected in water from these 
wells. The site is of potential public health concern because of the 
risk to human health that could result from possible exposure to 
hazardous substances at levels that may result in adverse health 
effects over time. Human exposure to TCE has occurred and/or 
may be occurring via contaminated groundwater, surface water, 
soils and sediments. 


10257 (PB—90-107863/XAB) Health assessment for Metal 
Working Shop Site, Lake Ann, Michigan, Region 5. CERCLIS 
No. MID980992952. Preliminary report. Agency for Toxic Sub- 
stances and Disease Registry, Atlanta, GA (USA). 30 Sep 1988. 
7p. Available from NTIS, PC A02/MF A01. 

The Metal Working Shop Site is listed on the National Priorities 
List. The site consists of an operating metai-working facility in a 
sparsely populated rural area in Benzie, Michigan. Identified con- 
taminants of potential concern on the site include chromium, 
tetrachloroethylene (PCE), trichloroethane, and toluene in water 
and trichloroethylene (TCE), trichloroethane, xylenes, ethylben- 
zene, and toluene in soil. The site is considered to be of potential 
public health concern because of the risk to human health caused 
by the possibility of exposure to hazardous substances via contam- 
inated well water and soil. Confirmation of sampling results that 
show contamination in well water and soil is needed. 


10258 (PB-90-107871/XAB) Health assessment for Meta- 
mora Landfill Site, Lapeer County, Metamora Township, 
Michigan, Region 5. CERCLIS No. MID980506562. Preliminary 
report. Agency for Toxic Substances and Disease Registry, Atlanta, 
GA (USA). 25 Jan 1989. 9p. Available from NTIS, PC A02/MF A01. 

Metamora Landfill, listed on the National Priorities List is an 25- 
acre closed landfill that accepted industrial and municipal waste 
beginning in 1966 until its closure in 1980. Contaminants in on-site 
ground water consists of lead (63 ppb), arsenic (260 ppb), barium 
(2,180 ppb), cadmium (6.5 ppb), 1,2-dichloroethane (46 ppb), ben- 
zene (23 ppb), ethyl benzene (2,800 ppb), trans-1,2-dichloroethene 
(360 ppb), trichloroethene (14 ppb), total xylenes (12,000 ppb), and 
vinyl chloride (47 ppb). Dioxin sampling in surface and subsurface 
soils and waste materials showed a maximum equivalent TCDD 
concentration of 0.1025 ppb. The site is of potential public health 
concern because of the risk to human health resulting from possi- 
ble exposure to hazardous substances at concentrations that may 
result in adverse health effects. Human exposure (i.e., oral (inges- 
tion), dermal, and inhalation) to site-related contaminants may 
occur because of future contaminant plume migration. 


10259 (PB-90-107889/XAB) Health assessment for Michi 
gan Disposal Service (Cork Street Landfill), alamazoo County, 
Michigan, Region 5. CERCLIS No. MID000775957. Preliminary 
report. Michigan Dept. of Public Health, Lansing, Mi (USA). Center 
for Environmental Health Sciences. 14 Apr 1989. 8p. Available 
from NTIS, PC AO02/MF A01. 

The Michigan Disposal Service (Cork St. Landfill), which has 
been proposed for listing on the National Priorities List, is a par- 
tially restricted, 68-acre landfill located in an industrialized area in 
Kalamazoo, Michigan. From 1925-1968 it existed as an unre- 
stricted disposal area. In 1968, it became a Type Ill facility which 
accepted only demolition materials. Prior to April 1985, 18 of 41 
ground-water samples analyzed had detectable levels of lead with 
a maximum level of 280 ppb. Lead has been nondetectable in all 
samples analyzed from wells since April 1985. Arsenic has equaled 
or exceeded U.S. EPA Drinking Water Standards in 10 out of 148 
samples taken since 1981. Volatile organic compounds have been 
detected, with benzene concentrations ranging from 38 to 1,200 
ppb and chlorobenzene concentrations ranging from 14 to 110 
ppb. Other contaminants include 1,1,1-trichloroethane (1.0-5.8 
ppb), ethylbenzene (2.5-78 ppb), toluene (<1-1.3 bbp), xylene 
(1.9-91 ppb), trichloroethene (1.0 ppb), benzene (1.7-6.9 ppb) and 
chlorobenzene (6.1-12 ppb). In 1981, leachate samples indicated 
20 ppb lead, <30 ppb arsenic and elevated levels of total nitrogen 
(73.7 ppm). The site is of potential public health concern because 
of the risk to human health that could result from possible expo- 
sure to hazardous substances at levels that may result in adverse 





health effects over time. Human exposure to lead, arsenic and 
volatile hydrocarbons may have occurred and may be occurring via 
contaminated ground-water, surface water, sediments and air. 


10260 (PB-90-107897/XAB) Health assessment for Motor 
Wheel Incorporated, Ingham County, Michigan, Region 5. CER- 
CLIS No. MID980702989. Preliminary report. Michigan Dept. of 
Public Health, Lansing, Mi (USA). Mar 1989. 9p. Available from 
NTIS, PC A02/MF A01. 

Motor Wheel Incorporated is currently listed on the National Pri- 
orities List. The 22-acre site, located on the northeast side of 
Lansing, was used from approximately 1938 to 1979 by Motor 
Wheel as a disposal site for paints, solvents, and other wastes 
generated in the manufacturing of wheels for the automotive indus- 
try. Results of investigations showed ground water in a shallow 
glacial-drift aquifer was contaminated with organic compounds. Re- 
spective maximum concentrations in parts per billion (ppb) were 
toluene, 15; 1,1-dichloroethane, 67; chloroethane, 310; 1,1- 
dichloroethylene, 390 and pentachlorophenol, 76. The highest level 
of anhydrous ammonia (10,500 ppb) was located at the outfall pit. 
The majority of the available information deals with groundwater 
contamination at the site. The site is of potential public health con- 
cern because of the risk to human health that could result from 
possible exposure to hazardous substances at levels that may re- 
sult in adverse health effects over time. Human exposure to volatile 
organic compounds may occur via inhalation or by dermal contact. 


10261 (PB—90-107905/XAB) Health assessment for North 
Bronson Industrial Area, Branch County, Michigan, Region 5. 
CERCLIS No. MiID005480900. Preliminary report. Michigan Dept. 
of Public Health, Lansing, MI (USA). Center for Environmental 
Health Sciences. 24 Apr 1989. 9p. Available from NTIS, PC 
A02/MF A01. 

North Bronson Industrial Area is listed on the National Priorities 
List. On-site monitoring wells have shown detectable levels of 
trichioroethylene and chloroform and elevated levels of copper, 
lead, chromium, nickel and cyanide. In 1979, results showed con- 
centrations of total chromium ranging from 0.046-0.43 parts per 
million (ppm), total copper 0.017-0.11 ppm, total iron 1.8-13.0 ppm, 
total nickel 0.22-1.1 ppm, total lead 0.011-0.043 ppm and total zinc 
3.0-20.0 ppm. A shallow residential well was found to be contami- 
nated by acetone (5 ppm) and methyl ethyl ketone (5 ppm). A 
1979 survey detected concentrations of polychlorinated biphenyls. 
The site is of potential public health concern because of the risk to 
human health that could result from possible exposure to haz- 
ardous substances at levels that may result in adverse health 
effects over time; human exposure to contaminated surface soils, 
sludge materials and the surface water in the drain may be occur- 
ring via direct contact. 


10262 (PB—-90-107913/XAB) Health assessment for Norther- 
naire Plating Company National Priorities List (NPL) Site, 
Cadillac, Michigan, Region 5. CERCLIS No. MID020883609. Fi- 
nal report. Agency for Toxic Substances and Disease Registry, 
Atlanta, GA (USA). 10 Apr 1989. 16p. Available from NTIS, PC 
A03/MF A01. 

The Northernaire Plating Company National Priorities List Site is 
located in the northwestern section of the city of Cadillac, Michigan 
approximately 1,500 feet from the Cadillac municipal well field. 
Past emergency actions have included the removal of drummed 
wastes, removal of part of the facility’s sewer line, removal of 
equipment from the building, and steam-cleaning the building. Two 
ground water plumes containing elevated concentrations of chro- 
mium were identified. There is also widespread volatile organic 
chemical (VOC) contamination of ground water in the area. Be- 
cause of hydrogeological considerations, it is believed that the 
chromium plumes will not significantly impact private or public 
potable wells in the area. However, the use of the VOC or metal- 
contaminated ground water for potable purposes could pose a 
significant health risk. On the Northernaire Site, elevated concen- 
trations of chromium and cadmium were detected in surface soils 
and sediments. Inhalation exposure to dust or the ingestion of soil 
from these contaminated areas could pose a potential health risk. 


10263 (PB—90-107921/XAB) Health assessment for Novaco 
Industries National Priorities List (NPL) Site, Temperance, 
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Michigan, Region 5. CERCLIS No. MID084566900. Final report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 8 Dec 1988. 10p. Available from NTIS, PC A02/MF A01. 

Novaco Industries is a 2.6-acre National Priorities List site 
located near Temperance, Michigan. The only contaminant of con- 
cern at the site is chromium, which has been found in the shallow 
ground water aquifer beneath the site. Presently, there is no health 
threat to the population in the area of the Novaco site. There is a 
limited potential for future exposure through ingestion of chromium- 
contaminated ground water since migration of this contaminant is 
possible because of the nature and character of the limestone 
bedrock aquifer; however, this is considered unlikely to occur. The 
remedial alternatives being considered at the site are all consid- 
ered adequately protective of human health. 


10264 (PB—90-107939/XAB) Health assessment for Aviex, 
Niles, Michigan, Region 5. CERCLIS No. MID980794556. Final 
report. Agency for Toxic Substances and Disease Registry, At- 
lanta, GA (USA). 15 Dec 1988. 13p. Available from NTIS, PC 
A03/MF A01. 

The Aviex site is a now defunct non-lubricating automotive fluids 
manufacturing facility located in Niles, Michigan. The contaminants 
of concern to human health at the site are chlorinated hydrocar- 
bons and a variety of volatile organic compounds (VOCs). The 
ground water in the shallow aquifer has been contaminated. Signifi- 
cant contamination of the subsurface soil beneath the paved 
entrance driveway opposite the process buildings has also oc- 
curred. Purge wells have been installed at the site to help contain 
the contamination. The nearest residences are located approxi- 
mately 100 feet from the site. Private-well users, who are utilizing 
or may utilize contaminated ground water as a potable water 
source and for other domestic purposes, are the primary receptors 
of concern via ingestion, dermal, and inhalation exposure. 


10265 (PB—90-107947/XAB) Health assessment for Velsicol 
Chemical Corporation (St. Louis Plant Site), Gratiot County, 
Michigan, Region 5. CERCLIS No. MID000722439. Preliminary 
report. Michigan Dept. of Public Health, Lansing, Mi (USA). Center 
for Environmental Health Sciences. 18 Apr 1989. 10p. Available 
from NTIS, PC A02/MF A01. 

The Velsicol Chemical Corporation (Velsicol) site is currently 
listed on the National Priorities List. More than 60 contaminants 
were found throughout the site, but polybrominated biphenyl (PBB) 
is the contaminant that caused the most concern. Phenols, cal- 
cium, magnesium, sodium (as chloride or bromium salts) and PBB 
were present in wastes. Soil samples collected had the following 
maximum concentrations (parts per million - ppm); PB8, 1,100; 
phenol, 4.2; lead, 11,100; hexabromebenzene, 56; 2,3-dibromo-1- 
propanol phosphate, 4,700; and dimethylaminoethyichlioride 
hydrochloride (DMAE), 53. On-site ground water samples con- 
tained the following maximum concentrations (ppm): PBB, 0.013; 
chloride, 82,000; sulfate, 650; phenol, 1.2; DMAE, 20 and carbon 
tetrachloride, 0.080. Of various species of fish carp had the highest 
maximum PBB concentrations. Wildlife (mice, earthworms, a rac- 
coon and ducks) in the area were found to be contaminated with 
PBB and/or DDT. The site is of potential public health concern be- 
cause of the risk to human health that could result from possible 
human exposure to hazardous substances at levels that may result 
in adverse human health effects over time. Occupational exposure 
to many harmful contaminants, including PBB and DDT, has oc- 
curred and exposure to the general population may possibly still be 
occurring via ingestion of contaminated fish and wildlife. 


10266 (PB—90-107962/XAB) Health assessment for Waste 
Management of Michigan, Ottawa County, Holland, Michigan, 
Region 5. CERCLIS No. MID060179587. Preliminary report. 
Michigan Dept. of Public Health, Lansing, MI (USA). Center for En- 
vironmental Health Sciences. 14 Apr 1989. 9p. Available from 
NTIS, PC A02/MF A01. 

Waste Management of Michigan (Jacobusse’s Refuse Service) is 
listed on the National Priorities List. The 160-acre site was used by 
Jacobusse’s Refuse Service, and later by Waste Management of 
Michigan, from approximately 1971 to 1979, as a dewatering site 
for liquid industrial wastes, including aluminum and metallic hydrox- 
ides and activated-sludge residues. Analyses showed that the 
site’s shallow aquifer was contaminated with up to 2.1 parts per 
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billion (ppb) toluene, 1.1 ppb benzene, 0.9 ppb cis-1,3- 
dichloropropylene, 1.2 1,1,1-trichloroethane, 0.9 ppb 
trichioroethylene, and 1.4 ppb vinyl chloride. Concentrations of up 
to 20 ppb of dissolved cadmium were detected in 1980 in monitor 
wells adjacent to the site's dewatering lagoons. The Waste Man- 
agement of Michigan site is of potential public health concern 
because of the risk to human health that could result from possible 
exposure to hazardous substances. Human exposure to chloro- 
form, dichloroethane, and trichloroethylene have occurred via 
ingestion of ground water; human exposure to toxic chemicals may 
be occurring via dermal contact, inhalation and ingestion. 


10267 (PB-90-107970/XAB) Health assessment for White- 
hall Wells, Whitehall, Michigan, Region 5. CERCLIS No. 
MID980701254. Preliminary report. Michigan Dept. of Public 
Health, Lansing, MI (USA). Center for Environmental Health Sci- 
ences. 14 Apr 1989. 11p. Available from NTIS, PC A03/MF A01. 

The Whitehall Wells (WW) are listed on the National Priorities 
List. Tap water in Whitehall City was found to contain 4 ppb of per- 
chloroethylene (PCE). Two of the city’s five production wells 
contained up to 6 ppb PCE, and nearby monitor wells contained up 
to 5 ppb 1,1-dichloroethane, 68 ppb trichloroethylene (TCE), 28 
ppb chloroform, and 474 ppb cis-1,2-dichloroethylene. Analysis of 
soil, surface water, and especially ground water within the City of 
Whitehall clearly demonstrate the presence of chemical contami- 
nants in the environment. The site is of potential public health 
concern because of the risk to human health that could result from 
possible exposure to hazardous substances at levels that may 
result in adverse health effects over time; human exposure to per- 
chioroethylene has occurred via ground water. 


10268 (PB-90-107988/XAB) Health assessment for Adrian 
Municipal Well Field, Adrian, Minnesota, Region 5. CERCLIS 
No. MND980904023. Preliminary report. Minnesota Dept. of 
Health, Minneapolis, MN (USA). 27 Jun 1989. 11p. Available from 
NTIS, PC AO3/MF A01. 

The Adrian Municipal Well Field is listed on the National 
Priorities List. Adrian is located in Nobles County which is in south- 
western Minnesota. In September 1983, 1,2-dichloroethane 
(1,2-DCA), a volatile organic compound (VOC), was detected in 
Municipal Wells 3 and 4. Subsequent sampling in January 1984 in- 
dicated increased levels of VOC contamination in Wells 3 and 4. In 
these sampling events, a number of VOCs were detected. Source 
identification has also focused on a number of underground stor- 
age tanks (USTs) used to store gasoline and fuel oil. Tweive 
contaminants have been identified in ground water from the surfi- 
cial aquifer. Subsurface soil contamination has also been detected. 
A Soil Organic Vapor survey measured both total ionizable hydro- 
carbons and the gasoline constituents benzene, toluene, and total 
xylenes at 2-3 feet feet above the water table. Because of the high 
concentrations of gasoline contaminants in the soil and ground 
water at the site, there exists the potential for combustion or explo- 
sion if gasoline vapors migrate from these media into nearby 
businesses or homes. Several of the USTs contained or did con- 
tain fuel oil. Fuel oil contains semi-volatile constituents (e.g., 
polynuclear aromatic hydrocarbons, etc.) not found in gasoline. 
Based on the available information, the site is considered to be of 
potential public health concern because of the risk to human health 
caused by the possibility of exposure to hazardous substances via 
ground water, and potentially surface water, air, and biota. 


10269 (PB-90-107996/XAB) Health assessment for Agate 
Lake Scrap Yard, Cass County, Minnesota, Region 5. CERCLIS 
No. MND980898068. Final report. Minnesota Dept. of Health, Min- 
neapolis, MN (USA). 27 Jun 1989. 41p. Available from NTIS, PC 
A03/MF A01. 

The Agate Lake Scrap Yard has been operated from 1952 to the 
present. In 1986, the site was included on the National Priorities 
List. PCBs have been detected in on-site soil. Dioxins and furans, 
by-products of combustion, have also been detected in on-site soil. 
Volatile organic compounds (VOCs) have been detected in on-site 
ground water. Certain potential exposure pathways are evident at 
this time. Contact with areas of known soil contamination (including 
ash from the furnaces) is possible because access to these 
contaminated areas is currently unrestricted. The site owner is cur- 
rently using water from a shallow sandpoint well. VOC exposure is 


possible via this well water. Data are insufficient at this time to 
draw conclusions about whether contaminants from the site have 
impacted adjacent wetlands, Agate Lake, or consumable biota. 


10270 (PB—90-108010/XAB) Health assessment for Boise 
Cascade (BC) National Priorities List (NPL) Site, Fridley, 
Anoka County, Minnesota, Region 5. CERCLIS No. 
MND053417515. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 10 Apr 1989. 12p. Available 
from NTIS, PC A03/MF A01. 

Boise Cascade is a 183-acre National Priorities List Site located 
in Anoka County, Fridley, Minnesota. The site was used by the 
Minnesota and Ontario Paper Company, which operated a plant for 
the treatment of wood with chemical preservatives (reportedly cre- 
osote and pentachlorophenol) between approximately 1921-1961. 
The site was used for wood storage and for the disposal of plant 
waste. Present owners of the site include Onan Corporation, which 
owns 133 acres. Approximately 3,000 people live within 4,000 feet 
of the site. Sampling and analysis of on-site soil and ground water 
revealed a number of contaminants commonly associated with 
wood-treating operations including polynuclear aromatic hydrocar- 
bons and pentachlorophenol. The highest levels of contaminants 
were found on the Onan property. Remediation was completed in 
1986. Remedial actions included excavating and disposing of con- 
taminated soil, placing clean fill in excavated areas, extracting and 
treating contaminated ground water, surrounding the site with a se- 
curity fence, and monitoring of air, ground water, and surface water 
within the site vicinity. 


10271 (PB-—90-108028/XAB) Health assessment for Burling- 
ton Northern Railroad Brainerd National Priorities List (NPL) 
Site, Brainerd, Minnesota, Region 5. CERCLIS No. 
MND000686196. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 8 Dec 1988. 14p. Available 
from NTIS, PC A03/MF A01. 

The Burlington Northern Railroad Brainerd National Priorities List 
Site is located outside Brainerd, Minnesota. Railroad ties have 
been preserved with creosote mixtures at the facility since 1907. 
Waste water generated from this activity was discharged resulting 
in the accumulation of sludge in the impoundments. Polynuclear 
aromatic hydrocarbons (PAHs) in the sludge have migrated and 
contaminated the underlying soil and ground water. The ground 
water contamination has not migrated appreciably or entered any 
potable water supply wells. The site, however, is of potential public 
health concern because of the risk to human health resulting from 
possible exposure to hazardous substances at concentrations that 
may result in adverse health effects. Human exposure to PAHs 
may have occurred and may be occurring on-site via inhalation, in- 
gestion, and direct dermal contact with contaminated soil, sludge, 
and groundwater. 


10272 (PB-90-108036/XAB) Health assessment for LeHillier 
Mankato Site, Mankato, Minnesota, Region 5. CERCLIS No. 
MND980792469. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 29 Aug 1985. 8p. Available 
from NTIS, PC A02/MF A01. 

The LeHiillier site is located in Blue Earth County, Minnesota. A 
contaminant plume has been identified in the sand and gravel 
aquifer which underlies the site. The contaminated aquifer is the 
primary source of drinking water for the area. The predominant 
constituent of the plume is trichloroethylene (TCE), though other 
volatile synthetic organic chemicals (e.g. cis- and trans-1,2- 
dichloroethylene, 1,1,2-trichlioroethane, etc.) have been identified. 
Concentrations as high as 1000 micro g/l TCE were reported for 
the southern end of the site. An area of approximately 50 acres 
showed ground water TCE concentrations of greater than 10 micro 
g/l. In general, the secondary volatile synthetic organic chemicals 
(VOCs) contaminants appear to be limited both in extent and con- 
centration, reported in only a few wells and at low concentrations. 
The source of the contamination has not been identified. Use of al- 
ternative water supplies or on-site treatment systems will greatly 
reduce LeHillier/Mankato residents’ exposure to VOCs. 


10273 (PB—90-108044/XAB) Health assessment for Long 
Prairie ground water contamination site, Long Prairie, Min- 


nesota, Region 5. CERCLIS No. MND980904072. Final report. 
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Minnesota Dept. of Health, Minneapolis, MN (USA). 27 Jun 1989. 
20p. Available from NTIS, PC A03/MF A01. 

The ground-water contamination in Long Prairie, Minnesota is 
listed on the National Priorities List. At the site, two municipal wells 
and many private wells are contaminated with tetrachloroethylene 
(PCE) and its degradative by-products trichloroethylene (TCE), cis- 
1,2-dichloroethylene (DCE) and vinyl chloride. The source of the 
contamination is a dry-cleaning establishment located in the center 
of town. Maximum contaminant concentrations found in ground wa- 
ter in the municipal wells are 280 micro g/l PCE, 11 micro g/l TCE 
and micro g/l DCE. The maximum concentrations found in the pri- 
vate well are 1000 micro g/l PCE, 110 micro g/l TCE and 250 
micro g/| DCE. Monitoring wells contain as much as 22,000 micro 
g/l PCE, 45 micro g/l TCE and 40 micro g/l DCE. The site is con- 
sidered to be of public health concern because of the risk to 
human health caused by the likelihood of exposure to hazardous 
substances. 


10274 (PB—90-108051/XAB) Health assessment for 
MacGillis and Gibbs Company/Bell Lumber and Pole Com- 
pany, New Biighton, Minnesota, Region 5. CERCLIS No. 
MND006192694. Preliminary report. Minnesota Dept. of Health, 
Minneapolis, MN (USA). 27 Jun 1989. 10p. Available from NTIS, 
PC AO2/MF A01. 

The Bell Lumber and Pole Co. and the adjoining MacGillis and 
Gibbs Co. are listed as one site on the National Priorities List. Both 
companies are wood-treatment plants and have been in operation 
since the late 1920s. Both plants used creosote as a preservative 
through the mid-1950s. Since then, the companies have used two 
(i.e., light and heavy) oils containing pentachlorophenol (PCP). 
MacGillis and Gibbs now uses copper-chromated arsenate (CCA), 
containing chromic acid, cupric oxide and arsenic pentoxide. 
Chemicals detected in soil and their associated maximum concen- 
trations are 1092 mg/kg of carcinogenic polynuclear aromatic 
hydrocarbons, 2145 mg/kg of noncarcinogenic PAHs, and 2700 
mg/kg of pentachlorophenol in disposal area soil; 470 mg/kg each 
of copper, chromium, and arsenic in surface soil in the CCA pro- 
cess area. Water in the surficial aquifer below the disposal area 
near the pond is contaminated with a 6-8 ft layer of oil containing 
up to 29,000 micro g/l of cPAH, 510,000 micro g/l PCP, 260 micro 
g/l copper and 1100 micro g/l arsenic. Chromium was found in the 
CCA process area ground water at a concentration of 7,100 micro 
g/l. The site is considered to be of potential public health concern 
because of the possibility of human exposure to hazardous sub- 
stances via contaminated ground water or contaminated soil. 


10275 (PB—90-108069/XAB) Health assessment for National 
Lead Industries/Taracorp/Golden Auto, St. Louis Park, Min- 
nesota, Region 5. CERCLIS No. MND097891634. Final report. 
Michigan Dept. of Public Health, Lansing, MI (USA). 27 Jun 1989. 
27p. Available from NTIS, PC A03/MF A01. 

The National Lead/Taracorp/Golden Auto Parts Site was included 
on the National Priorities List in 1982. A secondary lead smelter 
was operated on the site from 1940 until 1981. Lead is the primary 
contaminant of concern associated with the site. Lead levels in on- 
site soil samples ranged from 77 to 130,000 mg/kg. Samples from 
one of on-site ground water wells consistently had elevated lead 
(25-85 micro g/l) and arsenic (69-880 micro g/l) concentrations, 
whereas the concentrations in samples from a second well ranged 
from 1-8 micro g/l for lead and from <1 to 7 micro g/l for arsenic. 
The range of Zone 1 off-site soil lead concentrations was 13 to 
1,016 mg/kg. Background surface-soil samples were taken from a 
public park (Oak Hill Park), about one-quarter mile northwest of the 
site. The lead concentrations in these composite samples ranged 
from 19 to 68 mg/kg. The site is considered to be of possible pub- 
lic health concern because of the risk to human health caused by 
the possibility of exposure to lead via contaminated soil. Other en- 
vironmental exposure routes were of concern in the past (i.e., air, 
ground water), but do not appear to be important at present. 


10276 


(PB-90-108077/XAB) Health assessment for Nutting 
Truck and Caster Company, Faribault, Minnesota, Region 5. 
CERCLIS No. MND006154017. Final report. Minnesota Dept. of 
Health, Minneapolis, MN (USA). 27 Jun 1989. 13p. Available from 
NTIS, PC A03/MF A01. 
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The Nutting Truck and Caster Company is listed on the National 
Priorities List. The site is located in the town of Faribault (Rice 
County) in southeastern Minnesota. Disposal by Nutting of solvent 
wastes in an unlined pit on the property resulted in trichloroethylene 
(TCE) contamination of the soil and ground water. No municipal or 
private wells were ever affected by this contamination. No human- 
exposure pathways were completed. Nutting has already 
implemented remediation of the TCE contamination. The unlined 
pit was excavated and backfilled in 1980. Pump-out wells were 
placed in the surficial aquifer in November 1987, and the water is 
being treated by passive aeration. The treated water is discharged 
to the storm-sewer system from which it is finally discharged to a 
creek. A comprehensive ground-water monitoring plan is in place, 
and remediation and monitoring will continue on the site. 


10277 (PB-90-108085/XAB) Health assessment for East 
Bethel Demolition Landfill, East Bethel, Minnesota, Region 5. 
CERCLIS No. MND981088180. Preliminary report. Minnesota 
Dept. of Health, Minneapolis, MN (USA). 27 Jun 1989. 10p. Avail- 
able from NTIS, PC A02/MF A01. 

The East Bethel Site is listed on the 1986 National Priorities List. 
It was operated as an unpermitted solid-waste-disposal site from 
1969 to 1971. In October 1971 the Minnesota Pollution Control 
Agency issued a solid-waste-disposal facility permit for a 60-acre 
landfill at the site. Hazardous industrial wastes reported to have 
been disposed of at the site include cleaning solvents, waste ink, 
caustics and acids, paint, waste oils, thinner, dry-cleaning solvents, 
liquids with a strong chemical odor, small transformers, and 8- 
ounce cans of ether. Volatile organic compounds, polynuclear 
aromatic hydrocarbons, and heavy metals have been detected in 
on-site ground water. The site is considered to be of potential pub- 
lic health concern because of the risk to human health caused by 
the possibility of exposure to hazardous substances via direct hu- 
man contact with contaminated ground water, or via ingestion of 
contaminated livestock or crops. 


10278 (PB—90-108093/XAB) Health assessment for FMC 
(Fridley), Fridley, Minnesota, Region 5. CERCLIS No. 
MND006481543. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 2 Aug 1988. 10p. Available 
from NTIS, PC AO2/MF A01. 

The FMC Corporation, Northern Ordnance Division (FMC) Na- 
tional Priorities List site is the ground water operable unit known as 
the FMC lands and the Burlington Northern Railroad Company 
lands. The ground water in the alluvial aquifers, both on-site and 
off-site, is contaminated with volatile organic compounds, mainly 
chlorinated ethanes and ethylenes. Trichloroethylene (TCE), the 
contaminant of most concern, has been detected in high concen- 
trations near the river and is probably contributing to the 
measurable TCE level entering the Minneapolis drinking-water- 
supply intake. The available information indicated there were no 
public or private drinking water wells in the immediate area; how- 
ever, the information also indicated the land between the disposal 
areas and the river had been studied for future location of alterna- 
tive municipal drinking water supply wells. There are serious 
concerns about the possibility of future wells being installed in this 
area because the cleanup levels agreed upon were not based on 
the ground water being used as a domestic source. Should the 
land use change or wells be installed in this area, further evalua- 
tion would be warranted. 


10279 (PB—90-108101/XAB) Health assessment for Freeway 
Sanitary Landfill, Burnsville, Minnesota, Region 5. CERCLIS 
No. MND038384004. Preliminary report. Minnesota Dept. of 
Health, Minneapolis, MN (USA). 27 Jun 1989. 10p. Available from 
NTIS, PC A02/MF A01. 

Freeway Sanitary Landfill (FSL) is listed on the National Priorities 
List. The site, approximately 100 acres, is located in northwestern 
Dakota County. FSL has operated as a sanitary landfill since 1969 
and has been permitted by the Minnesota Pollution Control Agency 
since October 1971. On-site ground water sampling results indicate 
that volatile organic compounds are the contaminants of concern. 
Metals (arsenic, chromium, copper, cadmium, and nickel) have 
been detected in on-site ground-water samples. The site is consid- 
ered to be of potential public health concern because of the risk to 
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human health caused by the possibility of exposure to hazardous 
substances via use of contaminated ground-water. 


10280 (PB-90-108127/XAB) Health assessment for Joslyn 
Manufacturing and Supply Company, Brooklyn Center, Min- 
nesota, Region 5. CERCLIS No. MND044799856. Preliminary 
report. Minnesota Dept. of Health, Minneapolis, MN (USA). 27 Jun 
1989. 12p. Available from NTIS, PC AO3/MF A01. 

The 29-acre site was used for wood treating from the 1920s until 
1980. In 1983 the site was listed on the National Priorities List due 
to extensive soil and ground-water contamination. The contami- 
nants of concern at the site are pentachlorophenol (PCP), heavy 
metals (arsenic, chromium and copper), and carcinogenic and non- 
carcinogenic polynuclear aromatic hydrocarbons derived from 
creosote. Chlorinated dibenzo-p-dioxins and dibenzofurans, which 
are often found as impurities in PCP, are also of concern. Records 
indicate that wastes from wood-treating processes were disposed 
of into on-site waste ponds. Several large spills also occurred. The 
site is considered to be of potential public health concern because 
of the risk to human health caused by the possibility of exposure to 
hazardous substances via ground water, surface water, and soil. 
Exposure via ingestion of wild life or inhalation of fugitive dusts is 
also possible, but the degree of exposure via these routes would 
be less. 


10281 (PB—90-108143/XAB) Health assessment for Kop- 
pers Coke, St. Paul, Minnesota, Region 5. CERCLIS No. 
MND000819359. Preliminary . Minnesota Dept. of Health, 
Minneapolis, MN (USA). 27 Jun 1989. 10p. Available from NTIS, 
PC AO2/MF A01. 

In 1981, the Koppers Coke Company Site was listed on the Na- 
tional Priorities List, due to extensive ground-water contamination. 
The 38-acre site, located in St. Paul, Minnesota, is a former coking 
facility that began operation in 1918. Eighteen contaminants have 
been identified in ground water from the surficial aquifer. Contami- 
nation has been found at a number of monitoring wells on-site and 
off-site, and at a residentia! well, a commercial well, and a ceme- 
tery well. The site is considered to be of potential public health 
concern because of the risk to human health caused by the possi- 
bility of exposure to hazardous substances via ground water. 


10282 (PB-90-108374/XAB) Health assessment for E.H. 
Schilling Landfill, ironton, Lawrence County, Ohio, Region 5. 
CERCLIS No. OHD980509847. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 2 Dec 
1988. 8p. Available from NTIS, PC A02/MF A01. 

The E.H. Schilling Landfill site is listed on the National Priorities 
List. The five-acre site was a landfill, licensed to accept only non- 
hazardous dry industrial waste, from 1971 until 1980 when it was 
closed. The environmental contamination on-site consists of poly- 
chlorinated biphenyls, vinyl toluene, cumene, polynuclear aromatic 
hydrocarbons or PAHs, including fluoranthene, benzo(a)pyrene, 
and benzo(a)anthracene, in soil. The site is considered to be of po- 
tential public health concern because of the risk to human health 
caused by the possibility of exposure to hazardous substances via 
ground water, soil, sediment, surface water, and air. 


10283 (PB-90-108382/XAB) Health assessment for Buckeye 
Reclamation Company, St. Clairsville, Belmont County, Ohio, 
Region 5. CERCLIS No. OHD980509657. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 14 Nov 1988. 7p. Available from NTIS, PC A02/MF A01. 

The Buckeye Reclamation Company site is listed on the National 
Priorities List. The 658-acre site was originally the location of deep 
mining operations until] about 1940. The surface was used as a 
disposal site for mine wastes. In 1971, 50 acres of the site was li- 
censed by the Ohio Department of Health as a public sanitary 
landfill. Between 1976 and 1979, the landfill received industrial 
wastes. The environmental contamination on-site identified so far 
consists of arsenic (200 ppb) and chromium (120 ppb) from seeps 
from the mounded mining waste. These seeps are acidic (pH ap- 
proximately 4). The site is considered to be of potential public 
health concern because of the risk to human health caused by the 
possibility of exposure to hazardous substances via ground water, 
surface water, soil, sediment, and air. All these pathways, both on- 
and off-site, need to be evaluated. 
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10284 (PB-90-108390/XAB) Health assessment for Chem- 
Groundwater Investigation, Hamilton, Ohio, Region 5. 
CERCLIS No. OHDO74727793. Final report. Agency for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 18 Feb 
1983. 8p. Available from NTIS, PC A02/MF A01. 

Significant ground-water contamination exists at the Chem-Dyne 
Hazardous Materials Recycling Facility in Hamilton, Ohio. Chloro- 
form, chloroethylenes, chloroethanes, mercury, chromium, arsenic, 
nickel, and beryllium are the contaminants of concern. The primary 


environmental pathway is the potable water supply. 


10285 (PB-90-108408/XAB) Health assessment for Nowers 
Landfill National Priorities List (NPL) Site, Pickaway County, 
Ohio, Region 5. CERCLIS No. OHD980509616. Final report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 8 Feb 1989. 14p. Available from NTIS, PC AO3/MF A01. 

The Bowers Landfill is a 12-acre National Priorities List Site lo- 
cated in Pickaway County approximately 25 miles south of 
Columbus, Ohio. Bowers Landfill was used for the disposal of resi- 
dential, grain elevator, and industrial wastes from 1958-1969. 
Sampling and analysis of on-site and off-site ground water, 
sediment, and soil revealed a number of on-site and off-site con- 
taminants including polynuclear aromatic hydrocarbons, pesticides, 
barium, lead, and manganese. Air sampling was not conducted 
during site remediation. Environmental pathways of contaminant 
migration to off-site areas include those associated with ground 
water, soil, sediments, air, and bioaccumulation. Access to the site 
is not restricted and there is documented evidence of recreational 
use by all-terrain vehicles on-site. 


10286 (PB-90-108481/XAB) Superfund Record of Decision 
(EPA Region 9): IBM (international Business Machines), San 
Jose, CA. (First remedial action), December 1988. Final report. 
Environmental Protection Agency, Washington, DC (USA). Office of 
Emergency and Remedial Response. 15 Dec 1988. 147p. 
(EPA/ROD/R-09-89/029). Available from NTIS, PC A07/MF A01. 

International Business Machines (IBM) has owned and operated 
a facility in San Jose, California, since December 1956 using or- 
ganic chemicals including TCA, acetone, xylene, and petroleum 
naphthas. The organics were handled and stored onsite in drums, 
and above-ground and underground tanks. In addition, waste or- 
ganic solvents were stored in concrete or steel underground tanks 
or drums; however, the concrete tanks were designed only to store 
organic wastes. In October 1980, while excavating tanks, IBM 
discovered soil contaminated with organics. Furthermore, investiga- 
tions in November 1981 revealed extensive ground-water 
contamination. The selected remedial action for the site includes 
onsite soil vapor extraction; onsite shallow and deep ground water, 
and offsite deep ground-water pumping and treatment using air 
stripping, followed by onsite discharge of treated ground water to 
the aquifer and offsite discharge to surface water after the reuse 
capacity of the aquifer is exhausted. 


10287 (PB—90-108507/XAB) Experimental investigation of 
critical fundamental issues in hazardous-waste incineration. 
Final report, January 1984-April 1985. Kramlich, J.C.; Poncelet, 
E.M.; Charles, R.E.; Seeker, W.R.; Samuelsen, G.S. Energy and 
Environmental Research Corp., Irvine, CA (USA). Sep 1989. 130p. 
Available from NTIS, PC AO7/MF A01. 

This report gives results of a laboratory-scale program investigat- 
ing several fundamental issues involved in hazardous-waste 
incineration. The key experiment for each study was the measure- 
ment of waste-destruction behavior in a subscale turbulent spray 
flame. Atomization quality: the performance of subscale nozzles 
was directly measured in terms of droplet size by laser diffraction. 
Secondary atomization: test results showed that, when atomization 
quality was the limiting process, secondary atomization markedly 
improved both waste-destruction efficiency and overall combustion 
efficiency, as measured by CO and total hydrocarbon emissions. 
Compound concentration: test results support the hypothesis that 
varying secondary atomization intensity with compound concentra- 
tion in the feed explains most of the variation in laboratory-scale 
studies. A mechanism involving mixing limited equilibrium chem- 
istry is proposed to explain the field data. Formation of products of 





incomplete combustion: the broad spectrum of volatile organic com- 
pounds from a simplified flame were measured. Test results show 
that most of the organic compounds present were from the fuel. 


10288 (PB—90-108762/XAB) Recovery of principal metal 
values from waste-hydroprocessing catalysts. Report of inves- 
tigations/1989. Jong, B.W.; Rhoads, S.C.; Stubbs, A.M.; Stoelting, 
T.R.; Phillips, T.A. Bureau of Mines, Albany, OR (USA). Albany 
Research Center. 1989. 35p. (BUMINES-RI-9252). Available from 
NTIS, PC A03/MF A01. 

Library of Congress catalog card No. 89-600036. 

The U.S. Bureau of Mines investigated anhydrous chlorination 
and caustic-acid leaching processes to recover Ni, Co, Mo, and W 
from waste hydroprocessing catalysts. In batch laboratory-scale 
equipment, the chlorination process extracted 61-99% of the met- 
als. Final recovery was 65-99%. The caustic-acid leaching process 
extracted 81-98% of the metals. Final recovery was 36-99%. Chlo- 
rination processing included roasting, chlorination, hydrolysis of 
metal chlorides for recovering Mo or W, water leaching of Ni or Co 
from the spent charge, purification, and solvent extraction or pre- 
cipitation of Ni or Co from the purified solutions. Caustic-acid leach 
processing included NaOH leaching, solvent extraction of Mo or W 
from the NaOH leach liquor, H2SO leaching of the NaOH leach 
residue, purification, and solvent extraction or precipitation of Ni or 
Co from the purified solution. The estimated fixed capital cost for a 
commercial-scale plant processing 39,000 lb/d of waste Ni-Mo-Al 
catalyst was $8 million for the chlorination process and $9.6 million 
for the caustic-acid leaching process. The estimated operating cost 
was about $0.20 and $40 per pound of the waste catalyst, respec- 
tively, for the two processes. 


10289 (PB—90-108788/XAB) X-ray fluorescence analysis of 
superalloy leach liquors using a thin-film technique. Report of 
investigations/1989. Govier, R.D. Bureau of Mines, Washington, 
DC (USA). Dec 1988. 16p. (BUMINES-RI-9254). Available from 
NTIS, PC A03/MF A01. 

Library of Congress catalog card No. 89-600038. 

The U.S. Bureau of Mines has developed a thin-film X-ray fluo- 
rescence technique to rapidly determine Cu, Ni, Co, Fe, and Cr in 
superalloy leach liquors. Total analysis time per sample was less 
than 15 min, as opposed to several hours for traditional wet- 
chemical methods. Precision and accuracy were checked by 
replicate analyses of solutions similar in composition to leach 
liquors, whose analyte concentrations were well known. Coeffi- 
cients of variation for all elements were found to be less than 2%. 
With the exception of the results for Fe, all relative errors of esti- 
mation were also found to be less than 2%. Bulk liquids are not 
introduced into the spectrometer; thus, the potential for damage to 
the instrument by leakage of corrosive liquids is eliminated. 


10290 


(PB-90-108853/XAB) Interferences at publicly owned 
treatment works. Report for July 1985-September 1986. Wetzel, 
E.D.; Murphy, S.B. Montgomery (James M.) Consulting Engineers, 
Inc., Pasadena, CA (USA). Sep 1986. 232p. Available from NTIS, 
PC A11/MF A01. 

The discharge of heavy metals, toxic organics, and variable- 


strength conventional pollutants from industrial (and other 
nondomestic) sources can have negative impacts on the operation 
of publicly owned treatment works (POTWs). Such industrial dis- 
charges can result in an interference at POTWs, recently redefined 
by the U.S. Environmental Protection Agency (EPA) to mean 
*,..causation of a POTW’s noncompliance with its permit or inability 
to lawfully use or dispose of its sludge.’ The EPA-funded study 
considers the sources of and contaminants causing interference, 
the impact on the POTW, and the mitigation techniques available 
for interference prevention. The results of the study indicate that in- 
terference effects can be minimized with an effective program that 
combines the following elements: technically sound and enforce- 
able industrial-waste permits for all significant discharges, 
comprehensive monitoring of industrial-waste permits for all signifi- 
cant discharges, comprehensive monitoring of industrial discharges 
and POTW plant influent, the ability to track plant upsets to the 
source of the discharge, and in-plant operational control to mitigate 
the impact of industrial wastes on POTWs. 
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10291 (PB—90-108903/XAB) Health assessment for New 
Lyme Landfill, Ashtabula, Ohio, Region 5. CERCLIS No. 
OHD980794614. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 30 Jan 1986. 11p. Available 
from NTIS, PC A03/MF A01. 

Portions of this document are not fully legible. 

The New Lyme Landfill is a 40-acre facility operated from 1969 
until 1978 as a trench and fill landfill with majority of the waste 
coming from industrial and commercial sources. Leachate includes 
both leachate seeps at the surface of the landfill and water that is 
either stagnant or moving very slowly in or out of the trenches. Or- 
ganic compounds detected consisted of VOCs and phenolic 
compounds. Concentrations of inorganic compounds were gener- 
ally an order-of-magnitude or more in ground water. Chrysotile 
asbestos fibers were found in two leachate water samples. The pri- 
mary potential exposure pathways for leachate are direct contact or 
inhalation of airborne asbestos fibers. Based on the nature of the 
contaminants and the hydrological conditions at the site, residential 
development of the area may not be suitable. 


10292 (PB—90-108911/XAB) Health assessment for Old Mill 
Site, Rock Creek, Ohio, Region 5. CERCLIS No. 
OHD980510200. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 3 Jun 1987. 12p. Available 
from NTIS, PC A03/MF A01. 

A health assessment on the Old Mill Site (OMS) in Ashtabula 
County, Ohio has been requested. OMS consists of two parcels of 
land, neither of which presents an imminent public health threat. A 
potential public health problem could exist should land use change 
to a residential setting, thus increasing the possibility for direct hu- 
man contact with soil contaminated with polynuclear aromatic 
hydrocarbons (PAHs), copper, and lead. Ground water has also 
been shown to be contaminated with PAHs and volatile organic 
compounds (VOCs), and therefore poses a public health problem 
should migrating contaminants reach downgradient private wells. 
Recommendations are presented for continued monitoring of PAHs 
and VOCs in the ground water. 


10293 (PB—90-108929/XAB) Health assessment for Ormet, 
Hannibal, Monroe County, Ohio, Region 5. CERCLIS No. 
OHD004379970. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 19 Jan 1989. 8p. Avail- 
able from NTIS, PC A02/MF A01. 

The Ormet site is listed on the National Priorities List. The Ormet 
facility is an aluminum reduction plant which has been in operation 
since 1958. The process used is the Hall-Herault process which 
electrolytically reduces alumina to aluminum in a series of cells or 
pots. The pots are lined with a mixture of anthracite and pith; the 
potliner eventually deteriorates and must be replaced. The environ- 
mental contamination on-site consists of polynuclear aromatic 
hydrocarbons or PAHs (233 ppm) and cyanide (120 ppm) in 
retention-pond sludge, including benzo(a)pyrene (160 ppm), 
benzo(a)anthracene (65 ppm), pyrene (38 ppm), phenanthrene (10 
ppm), chrysene (110 ppm), and fluroanthrene (57 ppm). Based on 
the available information, the site is considered to be of potential 
public health concern because of the risk to human health caused 
by the possibility of exposure to hazardous substances via contam- 
inated ground water, soil, sediment, surface water, aquatic 
organisms, and airborne particulate. 


10294 (PB-90-108952/XAB) Health assessment for Repub- 
lic Steel Quarry, Elyria, Lorain County, Ohio, Region 5. 
CERCLIS No. OHD980903447. Preliminary report ney for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 13 
Jan 1989. 12p. Available from NTIS, PC A03/MF A01. 

The Republic Steel Quarry site is a National Priorities List site 
located in Elyria, Lorain County, Ohio. Contaminants of con- 
cern in surface water, sediments, surface soil, and 
ground water including methylene chloride, aluminum, barium, 
calcium, manganese, nickel, potassium, iron, chromium 
pyrene, oil and grease, acetone, 2-butanone, benzo(a)pyrene, 
benzo(a)anthracene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 
bis(2-ethylhexyl)phthalate, butylbenzyl phthalate, and arsenic. The 
site is considered to be of potential public health concern because 
of the risk to human health caused by the possibility of exposure to 
hazardous substances via ingestion of contaminated ground water, 
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surface water, and soii; dermal absorption of contaminants found in 
the surface soil and surface water; consumption of contaminated 
fish caught from the quarry; and inhalation of contaminated soil/ 
dust. 


10295 (PB-90-108986/XAB) Health assessment tor South 
Point Plant, South Point, Ohio, Region 5. CERCLIS No. 
OHD071650592. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 10 Apr 1989. 8p. Avail- 
able from NTIS, PC A02/MF A01. 

The South Point Plant Site, listed on the National Priorities List, 
is an active ethanol-producing facility. Ammonia, urea nitrogen fer- 
tilizer, and formaldehyde were produced on-site from 1943 to 1979. 
Several unlined landfills and surface impoundments on-site were 
used for process waste disposal. Preliminary ground water sam- 
pling results have identified chloride (676 ppm), iron (386 ppm), 
manganese (97 ppm), nitrate (135 ppm), and sulfate (760 ppm). 
Nitrate (7 to 17 ppm) and manganese (30 to 70 ppb) were identi- 
fied in surface water samples. In addition, a list of suspected site 
contaminants were reported that included cadmium, formaldehyde, 
chromium, arsenic trioxide, and creosote products. The site is con- 
sidered to be of public health concern because of the risk to human 
health caused by the possibility of human exposure to hazardous 
substances. Ingestion of and direct contact with contaminated 
ground water and surface water are the exposure pathways of con- 
cern. Other possible exposure pathways include direct contact with 
and possible ingestion and inhalation of contaminated soil and in- 
gestion of bioaccumulated contaminants in the area food chain. 


10296 (PB—90-108994/XAB) Health assessment for Summit 
National NPL (National Priorities List) Site, Deerfield, Portage 
County, Ohio, Region 5. CERCLIS No. OHD980609994. Final re- 
port. Agency for Toxic Substances and Disease Registry, Atlanta, 
GA (USA). 2 May 1988. 14p. Available from NTIS, PC A03/MF A01. 

The Summit National NPL site is located in Deerfield, Ohio. Sev- 
eral contaminants including heavy metals and various organic 
chemicals were detected on-site. The potential environmental path- 
ways of concern include ground water and to some extent, soils 
and on-site surface water. Routes of potential exposure include in- 
gestion, inhalation and dermal contact with contaminated ground 
water, soils and surface water. Levels of contaminants on-site are 
of potential public health concern. Potential public health impacts 
include carcinogenic effects. 


10297 (PB—90-109018/XAB) Health assessment for Moss- 
American, Milwaukee, Wisconsin, Region 5. CERCLIS No. 
WID039052626. Preliminary report. Wisconsin Div. of Health, 
Madison, WI (USA). 9 Dec 1988. 8p. Available from NTIS, PC 
A02/MF A01. 

The Moss American Site is located on an 88-acre site in the 
northwestern part of the city of Milwaukee, Wisconsin. The site is 
the former Moss-American Company, Inc. creosoting plant, where 
railroad ties, telephone poles, and other wood products were 
treated and stored from 1921-1976. Creosote-soaked materials 
were coated and stored at several areas in the plant. The soil on- 
site is contaminated with PAHs and phenols. Soil is a silt with 
gravel type and has documented creosote contamination, both in 
on-site soils and sediments of the adjacent Little Menominee River. 
Creosote has been detected in the river sediment as far as three 
miles downstream. Creosote was documented in the soil, ground 
water, and sediment samples in a 1973 analysis which identified 
19 constituents including: dibenzofuran, benzophenanthrene, and 2 
benzopyrene isomers. Based upon the available information, the 
site is considered to be of potential public health concern because 
of the risk to human health caused by the possibility of exposure to 
hazardous substances via contaminated ground water, surface wa- 
ter, soil, and air. 


10298 (PB-90-109026/XAB) Health assessment for Master 
Disposal Service Landfill, Waukesha County, Brookfield, Wis- 
consin, Region 5. CERCLIS No. WID980820070. Preliminary 
report. Wisconsin Div. of Health, Madison, Wi (USA). 10 Dec 
1988. 12p. Available from NTIS, PC A03/MF A01. 

The Master Disposal Service Landfill is listed on the National Pri- 
orities List. The site is located on the western edge of Brookfield in 
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Waukesha County, Wisconsin. From 1962 to 1982, Master Dis- 
posal Service, Inc. operated a 40-acre landfill and filled a 26-acre 
wetland area by accepting in excess of 1.5 million gallons of indus- 
trial wastes. The wastes included solvents, paint products, 
adhesives, oils, and foundry wastes. State sampling established 
that ground water near the site is contaminated by chromium, lead, 
phenols, and PCBs. Based on the available information, the site is 
considered to be of potential public health concern because of the 
risk to human health caused by the possibility of exposure to haz- 
ardous substances via contaminated ground water, surface water, 
soil and air. 


10299 (PB-90-109034/XAB) Health assessment for Lem- 
berger Transport and Recycle Landfill, Whitelaw, Wisconsin, 
Region 5. CERCLIS No. WID056247208. Preliminary report. 
Wisconsin Div. of Health, Madison, WI (USA). 23 Sep 1988. 18p. 
Available from NTIS, PC A03/MF A01. 

The Lemberger Transport and Recycle Landfill was operated as 
an unlined hazardous-waste landfill from 1969 to 1976. The site is 
listed on the National Priorities List. An estimated 800,000- 
1,000,000 gallons of tar and paint sludge have been buried at the 
site. Large quantities of aluminum dust were also buried in the 
landfill. Ground water and surface water monitoring on-site 
showed levels of trans-1,2-dichloroethylene (trans-1,2-DCE), 
1,1-dichloroethylene (1,1-DCE), 1,1-dichloroethane (1,1-DCA), 1,2- 
dichloroethane (1,2-DCE), trichlorethylene (TCE), and chloroform. 
Based on the available information, the site is considered to be of 
potential public health concern because of the risk to human health 
caused by the likelihood of exposure to hazardous substances via 
groundwater at residential wells. 


10300 (PB—90-109067/XAB) Health assessment for Kohler 
Company Landfill, Kohler, Wisconsin, Region 5. CERCLIS No. 
WID006013225. Preliminary report. Wisconsin Div. of Health, 
Madison, WI (USA). 26 Jan 1989. 10p. Available from NTIS, PC 
AO2/MF A01. 

The Kohler Company Landfill is west of the Village of Kohler in 
Sheboygan County, Wisconsin. The Kohler Company Landfill has 
been in operation since the 1950s, primarily for the disposal of 
foundry and manufacturing wastes. Groundwater is contaminated 
with vinyl chloride (2-4,000 ppb), 1,1 dichloroethane (310-19,000 
ppb), trans-1,2-dichloroethane (5-880 ppb), 1,1,1 trichloroethane 
(ND-2300 ppb), trichioroethene (1-54,000 ppb), toulene (ND-1500 
ppb), chloroethane (2-710 ppb), phenol (14-890 ppb), bis(2- 
ethylhexyl)phthalate (3-130 ppb), arsenic (1.4-35 ppb), barium 
(32-165 ppb), cadmium (2-11 ppb), chromium (10-208 ppb), nickel 
(33-203 ppb), lead (1.1-158 ppb) and copper (20- 74 ppb). Based 
on the available information, the site is considered to be of poten- 
tial public health concern because of the risk to human health 
caused by the possibility of exposure to hazardous substances via 
ground water, leachate and its sediments, surface water, and the 
food chain. 


10301 (PB-90-109091/XAB) Health assessment for Ar- 
canum Iron and Metal Co., Arcanum, Ohio Region 5. CERCLIS 
No. OHD017506171. Final report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 13 Dec 1985. 10p. Avail- 
able from NTIS, PC A02/MF A01. 

A Remedial Investigation of the Arcanum Iron and Metal Com- 
pany (AIM) site in Arcanum, Ohio has revealed high levels of lead, 
antimony, and arsenic in the soil on the site and high levels of lead 
in the ground water on the site. Surface soil off-site in areas sub- 
ject to drainage from the AIM site showed elevated levels of lead, 
antimony, and arsenic. Only the levels of lead in the soil on-site 
and in the ground water on-site are of consequence. These levels 
are high enough to be of concern and require action to prevent 
contact with humans. The levels of contaminants in the soil and 
ground water off-site were not high enough to be of concern. How- 
ever, action is necessary to prevent the contaminants on-site from 
migrating into off-site areas. 


10302 (PB-90-109125/XAB) Health assessment for Delavan 
Municipal Well No. 4, Delavan, Wisconsin, Region 5. CERCLIS 
No. WID980820062. Preliminary report. Wisconsin Div. of Health, 
Madison, Wi (USA). 25 May 1989. 13p. Available from NTIS, PC 
A03/MF A01. 





Delavan Municipal Well No. 4 in Walworth County, Wisconsin 
was found to be contaminated with volatile organic compounds 
(VOCs) in 1982. The site is listed on the National Priorities List 
(NPL). The NPL site is defined as the contaminated aquifer used 
by the Delavan Well No. 4. VOCs found in the Well No. 4 water 
are TCE, tetrachloroethylene, and 1,1,1-trichloroethane. Based on 
the available information, the site is considered to be of potential 
public health concern because of the risk to human health caused 
by the possibility of exposure to hazardous substances via contam- 
inated municipal drinking water from Well No. 4, via worker contact 
with contaminated soils on the industrial site across the street, and 
via discharge of contaminated water in the city sewer system. 


10303 (PB—90-109133/XAB) Health assessment for City 
Disposal Corporation Landfill, Madison, Wisconsin, Region 5. 
CERCLIS No. WID980610646. Preliminary report. Wisconsin Div. 
of Health, Madison, WI (USA). 8 Nov 1988. 18p. Available from 
NTIS, PC A03/MF A01. 

Portions of this document are not fully legible. 

The City Disposal site is listed on the National Priorities List. It 
covers 35 acres of a-58 acre landfill approximately one-half mile 
northeast of the Village of Oregon in Dane County, Wisconsin. In 
the early 1970s, industrial wastes such as solvents, organics, and 
oily wastes were deposited. Specific wastes include: xylene, naph- 
tha, cyclohexanone, tetrahydrofuran, and oil-water mixtures. 
Available information indicates that the primary contamination from 
hazardous-waste disposal occurred in a portion of cell 12, and the 
highest concentration of contamination is present in wells B-15 and 
B-18. Three organic compounds were detected in surface water 
samples collected in 1983 from adjacent Badfish Creek. Based on 
the available information, the site is considered to be a potential 
public health concern. The risk to human health is caused by po- 
tential exposure to hazardous substances via inhalation, ingestion, 
and dermal contact with contaminated or potentially contaminated 
ground water, surface water, soil, and air. 


10304 (PB—90-109166/XAB) Health assessment for Van 
Dale Junkyard, Marietta, Ohio, Region 5. CERCLIS No. 
OHD980794606. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 17 Mar 1989. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The Van Dale Junkyard Site (VDJ) is listed on the National Prior- 
ities List. The 10-acre site is located on a ridge near Duck Creek, a 
tributary of the Ohio River, in Marietta (Washington County), Ohio. 
VDJ is a licensed junkyard containing hundreds of drums contain- 
ing waste dyes and organic solvents. Preliminary on-site sludge 
sampling results have identified various volatile organic compounds 
(VOCs). They include: chlorobenzene (13 ppm), toluene (1 ppm), 
trichloroethane (30 ppm), styrene (1 ppm), methyi ethyl ketone (10 
ppm), methyl isobutyl ketone (10 ppm), xylene (1 ppm), and 
trimethyl benzene (2 ppm). On-site soil and off-site sediment 
sampling results have identified various polynuclear aromatic hy- 
drocarbons (PAHs), phthalates, and other VOCs. Physical hazards 
were not reported. The site is considered to be of potential public 
health concern because of the risk caused by the likelihood of 
human exposure to hazardous substances. Direct contact and pos- 
sible ingestion and inhalation of waste contaminants in drums and 
contaminated soil by on-site employees, persons having business 
on-site, and possible trespassers. 


10305 (PB—90-109174/XAB) Health assessment for United 
Scrap Lead Site, Miami County, Ohio, Region 5. CERCLIS No. 
OHD018392928. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 23 Mar 1988. 15p. Available 
from NTIS, PC A03/MF AO1. 

The United Scrap Lead (USL) site is located in Miami County 
about one mile south of Troy, Ohio. Between 1946 and 1980 the 
USL company used the site for the reclamation of lead from auto- 
mobile and industrial batteries. An estimated 52,000 cubic yards of 
lead-contaminated battery casings and over 5,000 tons of sulfuric 
acid were disposed of at the site. Lead was found in all environ- 
mental media. The USL site in its current state of contamination 
poses a threat to public health. Children are at special risk from 
exposure to contaminants at the USL site because of the cumula- 
tive nature of their exposure and the fact that they are the 
most-sensitive subpopulation for lead-induced toxicity. 
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10306 (PB-S0-199182/XAB) Health assessment for TRW 
Proposed National Priorities List (NPL) Site, Minerva, Stark 
County, Ohio, Region 5. CERCLIS No. OHD004179339. Final re- 
port. Agency for Toxic Substances and Disease Registry, Atlanta, 
GA (USA). 31 Jan 1989. 28p. Available from NTIS, PC A03/MF 
A01. 

The TRW site is a Proposed National Priorities List (NPL) site lo- 
cated about one mile northeast of downtown Minerva, Stark 
County, Ohio. Previous disposal practices by the former TRW pliant 
(currently owned by PCC Airfoils, Inc.) introduced polychlorinated 
biphenyls (PCBs) and volatile organic compounds (VOCs) into on- 
site and off-site soils and ground water. Off-site residential wells 
were contaminated with elevated levels of VOCs, especially vinyl 
chloride. In 1985, contaminated soils and sediments from the for- 
mer disposal areas were excavated and disposed of in an on-site 
secure landfill (cell). In addition, in 1986 a Consent Order between 
TRW and the Ohio Environmental Protection Agency was signed, 
in which TRW agreed to implement an on-site and off-site ground 
water ‘pump and treat’ operation to intercept the VOC contaminant 
plumes. The site is of potential public health concern because of 
the risk to human health that could result from possible exposure 
to hazardous substances at levels that may result in adverse 
health effects over time. 


10307 (PB—90-109190/XAB) Health assessment for 
Muskego Sanitary Landfill, Muskego, Wisconsin, Region 5. 
CERCLIS No. WID00713180. Preliminary report. Wisconsin Div. 
of Health, Madison, WI (USA). 9 Nov 1988. 13p. Available from 
NTIS, PC A03/MF A01. 

The Muskego Sanitary Landfill site is listed on the National Prior- 
ity List. The Muskego Sanitary Landfill is located approximately 3 
miles southeast of the City of Muskego in Waukesha County. The 
Old Fill Area is a former sand and gravel pit that was subsequently 
used as a dumpsite. Ground water under the landfill has shown 
high levels of contamination with various heavy metals and volatile 
organic compounds. Based on the available information, the site is 
considered to be a potential public health concern. The risk to 
human health is caused by potential exposure to hazardous sub- 
stances via inhalation and ingestion with contaminated ground 
water. 


10308 (PB—90-109208/XAB) Health assessment for 
Stoughton City Landfill, Stoughton, Wisconsin, Region 5. CER- 
CLIS No. WID980901219. Preliminary report. Wisconsin Div. of 
Health, Madison, WI (USA). 2 Dec 1988. 8p. Available from NTIS, 
PC A02/MF AC1. 

The Stoughton City Landfill is listed on the National Priorities 
List. The site is located on the northeast edge of Stoughton, Wis- 
consin, where the city owned and operated a solid-waste landfill 
from the mid 1950s until it closed operation in 1978. From 1953 to 
1963, the site accepted unknown amounts of wastes such as vinyl 
scrap from a tire manufacturer. In November of 1983, The Wiscon- 
sin Department of Natural Resources sampled six on-site 
monitoring wells. The results showed volatile organic compounds 
(VOCs) in three wells. Subsequent sampling in March of 1984 
confirmed VOC contamination in the same wells. Potential environ- 
mental pathways include ground water, surface water, and soil. Air 
is not considered a potential pathway at this time since the landfill 
was capped and seeded in 1978. No VOCs were detected in the 
air samples which were taken in 1985. No problems were observed 
with the landfill cap during the site visit. The site is considered to 
be of potential public health concern because of the risk to human 
health caused by the possibility of exposure to hazardous sub- 
stances via contaminated ground water, surface water and soil. 


10365 (PB—90-109224/XAB) Health assessment for Scrap 
Processing, Inc., Taylor County, Medford, Wisconsin, Region 
5. CERCLIS No. WID046536785. Preliminary report. Wisconsin 
Div. of Health, Madison, Wi (USA). 10 Dec 1988. 19p. Available 
from NTIS, PC A03/MF A01. 

Portions of this document are not fully legible. 

Scrap Processing Inc., a 2-acre salvage yard in Medford, Taylor 
County, Wisconsin, is listed on the National Priorities List. The site 
currently operates as a gas station and salvage yard and is located 
along the Black River. Scrap Processing Inc. reclaimed lead from 
cracking lead/acid batteries on-site between 1955 and 1974. The 
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lead recovered from the batteries was smelted on-site. During the 
battery-crushing operation, the equivalent of 399,000 gallons of 
acid wastes contaminated with lead, cadmium, copper, chromium, 
nickel, and arsenic from the batteries ran from the crushing area 
along an unlined ditch into an unlined pond. The pond has intermit- 
tently overflowed into the Black River, contaminating it with heavy 
metals and acid. Sediment, surface water and soils on-site were 
contaminated with high levels of lead. Remediation included exca- 
vation and removal of contaminated surface water, sediment, and 
soil on-site. 


10310 (PB-90-109281/XAB) Health assessment for National 
Presto Industries, Eau Claire, Wisconsin, Region 5. CERCLIS 
No. WID006196174. Preliminary report. Wisconsin Div. of Health, 
Madison, Wi (USA). 9 Nov 1988. 17p. Available from NTIS, PC 
AO3/MF A01. 

The National Presto Industries, Inc. facility at Eau Claire, Wis- 
consin included facilities for powder storage and mixing, chemical 
storage and mixing, and primer manufacture and storage. Major 
contaminants on-site include VOCs, polychlorinated biphenyls 
(PCBs), and heavy metals. The highest concentrations of heavy 
metals are in lagoon water, spent forging compound, and waste 
drums from the East Disposal Area. Four chemicals, all of which 
are carcinogenic in laboratory animals, were measured in concen- 
trations exceeding Wisconsin ground water enforcement standards: 
1,2-dichloroethane, 1,1-dichloroethylene, tetrachloroethylene, and 
trichloroethylene. The presence of VOCs in residential wells in the 
area adjacent to the site is a public health concern. Previous stud- 
ies indicate that VOCs in residential well water of forty residences 
near the site exceed Wisconsin ground water enforcement stan- 
dards. 


10311 (PB-90-109299/XAB) Health assessment for Hagen 
Farm Site, Stoughton, Wisconsin, Region 5. CERCLIS No. 
WID980610059. Preliminary report. Wisconsin Div. of Health, 
Madison, WI (USA). 23 Sep 1988. 13p. Available from NTIS, PC 
A03/MF A01. 

Hagen Farm is listed on the National Priorities List. The site, in 
the township of Dunkirk, Dane County, Wisconsin, was found to be 
contaminating surrounding ground water in the early 1980's. The 
site was used as a dumpsite for industrial waste. The media of 
concern are ground water and on-site soil contamination. Soil con- 
tamination data are not available. The existing on-site data show 
ground water contamination at the monitoring-well sites. These 
contaminants at maximum levels include: xylenes, 27,000 ppb; 
ethylbenzene, 7000 ppb; toluene, 260 ppb; tetrahydrofuran, 56,000 
ppb; chlorobenzene, 24 ppb. The Hagen Farm Site represents a 
public health concern. The ground water contamination has been 
clearly demonstrated, and continued private well use has been es- 
tablished. The ongoing use of the Sundby Sand and Gravel Well 
for industrial use and use in toilet facilities exposes workers to an 
unknown contamination. 


10312 (PB-90-109323/XAB) Health assessment for Tomah 
Sanitary Landfill, Monroe County, Tomah, Wisconsin, Region 
5. CERCLIS No. WID980610307. Preliminary report. Wisconsin 
Div. of Health, Madison, WI (USA). 29 Sep 1988. 11p. Available 
from NTIS, PC AO3/MF A01. 

Tomah Sanitary Landfill is a 20-acre landfill located on the north- 
west side of the City of Tomah, Monroe County, Wisconsin. The 
landfill operated as a municipal landfill accepting wastes from the 
City of Tomah from 1959 to 1976. In June of 1981, the Union 
Camp Corporation notified the U.S. EPA that they had disposed of 
1514 drums of hazardous waste at the site from 1960 to 1977. This 
waste included heavy-metal sludges, ignitable solvents, spent halo- 
genated and non-halogenated solvents, and 1,1,1-trichlorethene. In 
1984, on-site ground water monitoring results showed high levels 
of benzene, trans-1,2-dichloroethene, vinyl chloride, methylene 
chloride, cadmium, chromium, and lead. Off-site monitoring results 
indicated high levels of vinyl chloride in one residential well, and 
high levels of lead in the stream that runs along the perimeter of 
the site. The site is considered to be of public health concern 
because of the risk to human health caused by the likelihood of ex- 
posure to hazardous substances via ground water at residential or 
municipal wells, surface water, fish, and contaminated game. 
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10313 (PB-90-109331/XAB) Health assessment for Tomah 
Fairgrounds, Tomah, Wisconsin, Region 5. CERCLIS No. 
WID980616841. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 30 Sep 1988. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The Tomah Fairgrounds is listed on the National Priorities List. 
The site, now a city fairgrounds, includes a former landfill where 
the Union Camp Corporation placed spent solvents and ink wastes 
(containing heavy metals) from 1953 to 1960. Access to the site is 
unrestricted. Sampling has not been pertormed at the site. Anecdo- 
tal information indicates organic solvents and heavy metals may be 
present in environmental media. No physical hazards have been 
reported. Environmental sampling has not occurred at this site. Po- 
tential environmental pathways could include contaminated ground 
water, surface water, soil and/or air. Based on the available infor- 
mation, the site is considered to be of potential public health 
concern because of the risk to human health caused by the possi- 
bility of exposure to hazardous substances via the above-named 
human exposure pathways. Information available on the site is not 
currently adequate to determine more definitively whether a public 
health threat exists. 


10314 (PB-90-109349/XAB) Health assessment for Tomah 
Armory Area, Tomah, Wisconsin, Region 5. CERCLIS No. 
WID980610299. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 30 Sep 1988. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The Tomah Armory Area is listed on the National Priorities List. 
The site overlies a 10-acre, former landfill where the Union Camp 
Corporation placed spent solvents and ink wastes from 1953 to 
1960. A National Guard Armory and residential dwellings currently 
occupy the site. Sampling has not been performed at the site. 
Anecdotal information indicates organic solvents and heavy metals 
may be present in environmental media. Environmental sampling 
has not occurred at the site; therefore, environmental pathways 
could include contaminated ground water, surface water, soil, and/ 
or air. Based on the available information, the site is considered to 
be of potential public health concern because of the risk to human 
health caused by the possibility of exposure to hazardous 
substances via the above-named human exposure pathways. Infor- 
mation available on the site is not currently adequate to determine 
more definitively whether a public health threat exists. 


10315 (PB—90-109406/XAB) Management of sludge from 
Puerto Rico's regional industrial waste-water treatment plant. 
Phase 2 - dewatering. Technical report (Final). Rodriguez, A.; 
Benitez, J. Puerto Rico Univ., Mayaguez (Puerto Rico). Water Re- 
sources Research Inst. Sep 1988. 99p. Available from NTIS, PC 
AO5/MF A01. 

Portions of this document are not fully legible. 

The first objective of the research was to select the polymers 
(chemical conditioners) that will flocculate the primary and digested 
sludges from the Barceloneta Regional Treatment Plant and estab- 
lish the optimum dose of the polymer which will offer the best 
fittration characteristics for both types of sludges. The second ob- 
jective was to determine the specific resistance of the primary and 
digested sludges from the Barceloneta Regional Treatment Plant 
using the Buchner funnel method for the laboratory tests and, with 
the results, compare the filtration characteristics of both sludges. 
The third objective was to develop a model, based on Darcy's Law, 
to relate the solid loading to a vacuum filter with operational pa- 
rameters such as applied pressure, mass of solid per unit volume 
of filtrate and form time for the primary and digested sludges from 
the Barceloneta Regional Wastewater Treatment Plant using the fil- 
ter leaf method for the laboratory tests. 


10316 (PB-90-111345/XAB) Health assessment for Atchl- 
son, Topeka, and Santa Fe (ATSF) Raliway Company NPL 
(National Priorities List) Site, Clovis, Curry County, New Mex- 
ico, Region 6. CERCLIS No. NMD043158591. Final report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 10 Apr 1989. 13p. Available from NTIS, PC A03/MF A01. 
The Atchison, Topeka, and Santa Fe (ATSF) Railway Company 
National Priorities List site is located about 10 miles west of the 
Texas-New Mexico border. Switchyard and railcar repair activities 
have occurred at that facility since the early 1900s. Since that time, 





ATSF has discharged waste water via a pipeline to Santa Fe Lake, 
a natural-play lake located about a mile south of the Clovis 
railyard. The site is of potential public health concern because re- 
medial workers may be exposed to heavy metals, arsenic, and 
hydrocarbons via ingestion, inhalation, and dermal contact with 
contaminated ground water, surface water, sediments, and soils. 


10317 (PB—90-111352/XAB) Health assessment for Old in- 
ger, Ascension Parish, Darrow, Louisiana, Region 6. CERCLIS 
No. LAD980745533. Final report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 20 Oct 1988. 19p. Avail- 
able from NTIS, PC A03/MF A01. 

The Old Inger National Priorities List site is located adjacent to 
the Mississippi River in Ascension Parish, about 4.5 miles north of 
Darrow, Louisiana. Surface soils at the site are contaminated with 
petroleum refinery wastes, spent catalysts, and spent solvents. The 
site is classified as wetlands and contains a swamp that has also 
been contaminated with petroleum-refinery wastes. On-site ground 
waters are contaminated with volatile organic compounds (VOCs) 
and polynuclear aromatic hydrocarbons that have leached into 
shallow and intermediate aquifers. Remediation includes provisions 
that on-site waste oils and heavily contaminated surface waters 
and the shallow aquifer be treated, that surface structures be torn 
down and decontaminated, that ungrouted annual space be sealed 
around an abandoned on-site water well, and that all contaminated 
soils be placed in a landfill and the landfill capped. 


10318 (PB-90-111360/XAB) Health assessment for 
Louisiana Army Ammunition Plant, Shreveport, Webster 
County, Louisiana, Region 6. CERCLIS No. LA0213820533. 
Preliminary report. Agency for Toxic Substances and Disease 
Registry, Atlanta, GA (USA). 10 Apr 1989. 8p. Available from 
NTIS, PC AO2/MF A01. 

The Louisiana Army Ammunition Plant (LAAP) is listed on the 
National Priorities List. The site is a 15,000-acre Federal facility lo- 
cated in Shreveport (Webster Parish), Louisiana. On-site ground 
water beneath 16 unlined surface impoundments near the southern 
boundary is contaminated. Access to LAAP is restricted and under 
24-hour security. Contaminants include 2,4,6-trinitrotoluene (TNT), 
cyclonite (RDX), trinitrobenzene (TNB), and homocycionite (HMX). 
Preliminary on-site sampling results have identified TNT (493,133 
ppm in sediment/subsoil, 483,556 ppm in sludge, 1,033 ppm in 
surface soil, 7 ppm in surface water, and 18 ppm in ground water), 
RDX (60,224 ppm in sediment/subsoil, 602 ppm in surface soil, 
60,224 ppm in sludge, and 14 ppm in ground water), TNB (2 ppm 
in surface water and 8 ppm in ground water), and HMX (4 ppm in 
ground water). Based on available information, the site is consid- 
ered to be of potential public health concern because of the risk to 
human health caused by the possibility of human exposure to haz- 
ardous substances. 


10319 (PB-90-111378/XAB) Health assessment for Bayou 
Sorrel, Bayou Sorrel, Louisiana, Region 6. CERCLIS No. 
LAD980745541. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 6 Apr 1989. 15p. Available 
from NTIS, PC A03/MF A01. 

The Bayou Sorrel National Priorities List Site is located in 
Iberville Parish, Louisiana, 6 miles northwest of the community of 
Bayou Sorrel. The population near Bayou Sorrel is a seasonal one. 
Fishing, hunting, and vegetable gardens provide a large portion of 
the diet for many of the inhabitants in the area. The waste types 
disposed of at Bayou Sorrel included process wastes from pesticide 
and herbicide manufacture, sulfide-containing wastes, and spent 
wash solutions from boiler cleaning. The Record of Decision signed 
November 1986 mandated several remedial actions which included 
installation of: a runoff control system; caps meeting Resource 
Conservation and Recovery Act specifications; a sand/geofabric 
drainage layer and collection system; a gas ventilation system; 
slurry walls around the former landfill area and Pond 4; a fence 
around all capped areas; and a ground-water monitoring system. 


10320 
Pit, Edmondson, Arkansas, Region 6. CERCLIS No. 
ARD035662469. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 6 Jan 1989. 23p. Available 
from NTIS, PC A03/MF A01. 


(PB-90-111386/XAB) Health assessment for Gurley 
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The Gurley Pit is a National Priorities List site which is located 
about 1.2 miles north of the City of Edmondson, Arkansas. 
Elevated concentrations of heavy metals, sodium (may not be site- 
related), PCBs, volatiles, and semi-volatiles were found on-site. 
Because of the naturally occurring inorganics (including sodium) in 
the regional ground water and the minimal background data, it 
could not be determined conclusively if the site was contributing in- 
organic contamination to the ground water. However, since no 
significant site-related organic contamination was found in the 
ground water, it appears that the potential for migration of i 
ics to the shallow aquifer is minimal. The site without remediation 
is a potential public health concern because human exposure to 
heavy metals may occur or be occurring and may have occurred in 
the past via the possible ingestion of potentially contaminated 
plants from nearby agricultural fields and of consumption of animals 
watered with contaminated ground water and/or surface water. 


10321 (PB—90-111394/XAB) Health assessment for Frit In- 
dustries, Walnut Ridge, Arkansas, Region 6. CERCLIS No. 
ARD059636456. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 8 Mar 1989. 6p. Avail- 
able from NTIS, PC A02/MF A01. 

The Frit Industries, Inc. (Frit) National Priorities List Site is lo- 
cated in Walnut Ridge, Lawrence County, Arkansas. Contamination 
at the site resulted from piles of raw material, product, and waste 
material from Frit’s fertilizer micronutrient process, which were 
stored directly on the ground surface without a liner or a cover. 
Sampling of the surface water and the sediment have historically 
shown the ditches and Coon Creek to be contaminated with heavy 
metals, especially cadmium, chromium, lead and zinc. Results from 
surface water and sediment samples taken in 1985 indicated con- 
centrations of cadmium (14-81 micro g/L), lead (6-20 micro g/L), 
and zinc (14-18,050 micro g/L) to be of public health concern in 
the surface water, and no heavy-metal concentrations above con- 
centrations of public health concern in the sediment. The site is of 
potential public health concern. Potential human exposure path- 
ways include direct dermal contact with the soil or surface water, 
incidental ingestion of soil and surface water, and inhalation of 
fugitive dust. 


10322 (PB-90-111402/XAB) Health assessment for Ark- 
wood, Inc., Omaha, Boone County, Arkansas, Region 6. 
CERCLIS No. ARD084930148. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 1 Aug 
1988. 7p. Available from NTIS, PC AO2/MF A01. 

The Arkwood site is listed on the National Priorities List. The ap- 
proximately 20-acre site is a former wood-treatment facility that 
operated from about 1962 until 1984. On-site soil has been found 
to be contaminated with pentachlorophenol (PCP, 10,400 ppm) and 
polynuclear aromatic hydrocarbons (PAH, 4,000 ppm); on-site 
sludge with benzene (0.11 ppm), ethylbenzene (3.2 ppm), and 
toluene (1.8 ppm); and liquids from a sinkhole on-site with benzene 
(1.3 ppm) and ethylbenzene (13 ppm). In addition, low levels of 
dioxins and furans have been found in woodchip debris on-site, the 
sinkhole, and in a ditch separating the site from the bordering 
Missouri-Pacific railroad. The site is considered to be of potential 
public health concern because of the risk to human health caused 
by the possibility of exposure to hazardous substances via contam- 
inated surface water and ground water. The potential for human 
contact with on-site contamination has been reduced such that it is 
of little public health concern. 


10323 (PB-90-111428/XAB) Health assessment for Royal 
Hardage Industrial Hazardous Waste Land Disposal oe 
Criner, Oklahoma, Region 6. CERCLIS No. OKD000400093. 
nal report. Agency for Toxic Substances and Disease sed 
piene. GA (USA). Dec 1988. 14p. Available from NTIS, PC 
A03/MF A01. 

The Royal Hardage Industrial Hazardous Waste Land Disposal 
Facility (Hardage/Criner) National Priorities List Site is located in 
Criner, McClain County, Oklahoma. The site is located in an agri- 
cultural area. There are volatile organic compounds (VOCs) and 
several heavy metals present in the groundwater and soil, and 
VOCs in surface water and sediment. The Record of Decision 
signed November 1986 selected several remedial actions which in- 
cluded excavation of the primary source material and separation of 
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the wastes for treatment, solids to be disposed of in an on-site 
landfill that meets Resource Conservation and Recovery Act re- 
quirements, organic liquids to be incinerated, and inorganic liquids 
to be treated by other means as necessary. The site is currently in 
the remedial-design phase. 


10324 (PB-90-111493/XAB) Health assessment for Crystal 
Chemical Company, Houston, Texas, Region 6. CERCLIS No. 
TXD990707010. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 18 Feb 1988. 20p. Available 
from NTIS, PC A03/MF A01. 

Surface and subsurface soils and the surface water and ground 
water at the Crystal Chemical Company National Priorities List site 
are contaminated with arsenic. The contamination is both on-site 
and off-site. The media of most concern regarding acute and 
chronic adverse health effects are the surface soil and surface wa- 
ters. The susceptible receptor populations are children playing in 
the area, maintenance workers around the site, and contractors in- 
volved in remediation activities. 


10325 (PB-90-111501/XAB) Health assessment for Crystal 
City Airport, Crystal City, Texas, Region 6. CERCLIS No. 
TXD980864763. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 11 May 1988. 16p. Available 
from NTIS, PC AO3/MF A01. 

Crystal City Airport is a 120-acre National Priorities List site. 
Crystal City, located in Zavala County, Texas, about 100 miles 
southwest of San Antonio, is in an agricultural area. The airport 
was the base for several companies involved in the aerial applica- 
tion of pesticides and herbicides. Contamination has occurred by 
improper storage, disposal, and/or abandonment of these products. 
The highest concentrations of contaminants occurred in the soil in 
the general areas of the hangers, with migration of minimal con- 
centrations of some contaminants extending off-site. The exposure 
pathways may include ingestion of soils, dermal contact with soils, 
and possible inhalation of contaminated dusts. On-site exposure to 
current concentrations of arsenic, dichlorodiphenyltrichioroethane 
(DDT), and toxaphene are of public health concern and may result 
in acute and/or chronic adverse health effects. The main population 
of concern are the remedial workers, the local airport users, and 
infrequent trespassers. The concentration of 100 mg/kg total 
contaminants chosen as the cleanup level is adequate for the pro- 
tection of human health provided that future land use remains 
similar. Should the land use change in the future, further public 
health considerations may be necessary. 


10326 (PB-90-111519/XAB) Health assessment for Harris 
(Farley Street), Houston, Texas, Region 6. CERCLIS No. 
TXD980745582. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). Nov 1988. 9p. Available from 
NTIS, PC AO2/MF A01. 

The Harris (Farley Street) or Harris-Farley National Priorities List 
Site is located in Houston, Harris County, Texas. The site is lo- 
cated in a low-density residential area. Styrene-like tar wastes 
were discovered in two trenches in 1981 during the construction of 
a swimming pool for the residence located on-site. The Enforce- 
ment Decision Document signed September 1985 instructed that a 
complete removal of all hazardous substances be conducted and 
that all materials removed from the site be disposed of in an off- 
site, privately owned landfill which meets Resource Conservation 
and Recovery Act (RCRA) requirements. Dow Chemical, a poten- 
tially responsible party for the site, conducted five excavations to 
remove all of the hazardous materials and placed the materials in 
a Dow-owned RCRA landfill facility. Harris-Farley was deleted from 
the NPL in April 1988. 


10327 (PB-90-111527/XAB) Health assessment for High- 
lands Acid Pit National Priorities List (NPL) Site, Harris County, 
Texas, Region 6. CERCLIS No. TXD980514996. Final report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 14 Apr 1989. 16p. Available from NTIS, PC A03/MF A01. 
The Highlands Acid Pit National Priorities List site is located 1.4 
miles west of Highlands, Texas, in Harris County. The principal 
contaminants found at the site are benzene, pyridine, and heavy 
metals. Remedial action has been conducted to remove signifi- 
cantly contaminated soils and waste and to implement 


supplemental monitoring of ground water, surface water, and sedi- 
ments. The site is in a sparsely populated fringe of the town. The 
nearest residence is 50 yards away; more extensive population is 
a few hundred yards away. The town and some residents withdraw 
ground water for potable use. Shallow ground water is known to be 
very contaminated, and underlying aquifers are being monitored 
further to determine whether extensive contamination has migrated 
into them. Initial monitoring indicates contaminants also occur in 
the sediments and in some of the surface waters around the site. 
Surface soils possibly are contaminated beyond the area at which 
remedial removal activities were conducted. Area residents who 
use ground water, intruders onto the site, and persons who use the 
river for recreation, or who consume fish and shellfish possibly are 
exposed to contaminants. 


10328 (PB-90-111774/XAB) Health assessment for Indus- 
trial Transformer NPL (National Priorities List) Site, Houston, 
Harris County, Texas, Region 6. Final report. Agency for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 6 May 1988. 
15p. Available from NTIS, PC A03/MF A01. 

The Industrial Transformer site is a National Priorities List site lo- 
cated in Houston, Texas. On-site soils are contaminated primarily 
with polychlorinated biphenyls (PCBs) and trichloroethylene (TCE). 
Also, on-site ground water is contaminated with TCE. There are 
approximately 2000 residents within an approximate one-mile ra- 
dius of the site. Potential adverse health effects may result from 
exposure via ingestion, inhalation, and dermal contact to PCB- 
contaminated surface soil by on-site receptors (e.g., remedial 
workers, children). The primary public health concern for off-site re- 
ceptors is potential exposure to TCE-contaminated ground water 
via ingestion and dermal contact. Inhalation of TCE vapors by 
workers exposed to TCE-contaminated ground water from indus- 
trial wells is an additional exposure route of concern. No follow-up 
health study is indicated at this time. 


10329 (PB—90-111782/XAB) Health assessment for Koppers 
Company, inc., National Priorities List (NPL) Site, Texarkana, 
Texas, Region 6. CERCLIS No. TXD980623904. Final report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 10 Apr 1989. 20p. Available from NTIS, PC A03/MF A01. 
The Koppers Company, Inc. Site located in Texarkana, Texas is 
on the National Priorities List. The site is the former location of a 
wood treatment facility. The site is contaminated with numerous 
chemicals from the former wood treatment operations including 
polyaromatic hydrocarbons (PAH), phenolic compounds, polychlori- 
nated dibenzofurans (PCDF). Previous remedial activity has 
included reseeding and the installation of sod in highly contami- 
nated residential areas. The primary environmental pathways of 
potential concern are surface soils and ground water. Long-term 
exposures to contaminated soils in the residential area pose a 
potential health risk for ingestion and dermal absorption of soil con- 
taminants. Ground water beneath the site is contaminated and 
would pose a potential health risk if used for potable purposes. 


10330 (PB—90-111808/XAB) Health assessment for North 
Cavalcade Street National Priorities List (NPL) Site, Houston, 
Texas, Region 6. CERCLIS No. TXD980873343. Final report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 24 Aug 1988. 15p. Available from NTIS, PC AO3/MF A01. 

The North Cavalcade Street site is a National Priorities List site 
located in Houston, Texas. The site is the former location of a 
wood-treatment facility. There are approximately 4500 residents 
within a one-mile radius of the site. The site is contaminated with 
various chemicals including polynuclear aromatic hydrocarbons 
(PAHs), volatile organic compounds (VOCs), and to some extent 
lead and arsenic. Exposures of public health concern to site con- 
taminants may occur via dermal contact with and indirect ingestion 
of soil. There is a potential for ingestion exposure to contaminated 
ground water if remedial measures do not remove the contamina- 
tion or are unsuccessful at controlling the migration of 
contamination. The public health threat posed by potential inges- 
tion of contaminated food chain entities cannot be evaluated with 
the information provided. 


10331 (PB-90-111816/XAB) Health assessment for Petro- 
Chemical Systems, Inc. National Priorities List (NPL) Site, 
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Shiloh, Liberty County, Texas, Region 6. CERCLIS No. 
TXD980873350. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 18 Apr 1989. 10p. Avail- 
able from NTIS, PC A02/MF A01. 

The Petro-Chemical Systems, Inc. site, Liberty County, Texas 
has been placed on the National Priorities List. The site consists of 
a 296-acre tract of land and Frontier Park Road which is 12,000 
feet long. Portions of the property had been used for storage and 
disposal of industrial wastes. The locations and types of waste ma- 
terials are not fully known at this time. Waste oils were stored in 
several pits. Monitoring data show that soils on the road alignment 
had elevated concentrations of benzene, benzene derivatives, and 
polycyclic aromatic hydrocarbons (PAHs). Benzene and naphtha- 
lene (a low molecular weight PAH) were the most prevalent 
contaminants detected. The first 1800 feet of the road appear to be 
the most heavily contaminated. Benzene and naphthalene concen- 
trations within the near surface soils in the area were generally 
between 100 and 1,000 ppm. The paved portion of the road does 
not appear to be of public health concern because the remediation 
should have reduced the potential for human exposure to signifi- 
cant levels of hazardous substances. Even though the unpaved 
road section at the site has received a soil cover, the section may 
be of potential public health concern because of the risk to human 
health resulting from possible exposure to hazardous substances in 
soil, water, and sediment in wheel ruts or drainages via ingestion, 
dermal contact, and inhalation. Inhalation of VOCs also is a possi- 
ble health concern. 


10332 (PB-90-111824/XAB) Health assessment for Sheri- 
dan Disposal Services (SDS) Proposed National Priorities List 
Site, Hemstead, Texas, Region 6. CERCLIS No. TXD062132147. 
Final report. Agency for Toxic Substances and Disease Registry, 
Atlanta, GA (USA). 20 Apr 1989. 14p. Available from NTIS, PC 
A03/MF A01. 

The Sheridan Disposal Services Proposed National Priorities List 
site is located about nine miles north-northwest of the City of Hem- 
stead, Texas. The site is located in a remote area of Waller County 
just south of the Brazos River. Because of past disposal and treat- 
ment practices at the site, various organic compounds and heavy 
metals are found in on-site surface waters, sludge, soils, and 
ground water (upper aquifer only). The site is of potential public 
health concern because human exposure to various organic com- 
pounds and heavy metals may occur via oral, dermal, or inhalation 
exposure to on-site surface waters and surface soils and sludges. 
Although this is a potential public health concern, the potential for 
significant exposure under the current conditions at the site is mini- 
mal because human access to the site is limited (i.e., six-foot 
barbed-wire cyclone fence) and the site is located in a remote 
area. 


10333 (PB—90-111832/XAB) Health assessment for South 
Cavalcade National Priorities List (NPL) Site, Houston, Harris 
County, Texas, Region 6. CERCLIS No. TXD980810386. Final 
report. Agency for Toxic Substances and Disease Registry, At- 
lanta, GA (USA). 13 Feb 1989. 19p. Available from NTIS, PC 
A03/MF A01. 

The South Cavalcade National Priorites List site is located in 
north Houston, Harris County, Texas. The site is about 66 acres 
and is located in an industrial area, where presently several truck- 
ing firms are operating on-site. Residential and small commercial 
operations are located to the west of the site. Elevated levels of 
polycyclic aromatic hydrocarbons (PAHs), volatile organic com- 
pounds (VOCs), other organic compounds, and several heavy 
metals have been found in either the ground water, soils, surface 
waters, or sediments. The site is of potential public health concern 
because of the risk that exposure to high levels of PAHs in on-site 
soil and sediment and PAHs, metals, and volatiles in off-site 
ground water may occur or may be occurring via oral and dermal 
exposure. Inhalation of PAH-contaminated fugitive dusts is of con- 
cern with respect to on-site worker activities. Although long-term 
exposure to contaminants in on-site media is currently not proba- 
ble, if the site is used in the future for residential or commercial 
purposes, the present level of contamination would be of concern 
in regard to potential long-term adverse health effects. 
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10334 (PB-90-111865/XAB) Health assessment for A.Y. Mc- 
Donald Foundry, Dubuque, lowa, Region 7. CERCLIS No. 
1AD005103882. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 14 Nov 1988. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The A. Y. McDonald Foundry site is listed on the National Priori- 
ties List. The site, located in the industrial section of Dubuque, was 
a brass and iron foundry operated from 1896 until 1983. Environ- 
mental contamination consists of all soil on-site and in ground 
water. Concentrations up to 8200 ppm in soil have been docu- 
mented. Ground water contamination is reported to exceed the 
National Interim Primary Drinking Water Standard (actual levels not 
given). The site is considered to be of potential public health con- 
cern because of the risk to human health caused by the possibility 
of exposure to hazardous substances via inhalation exposure to 
foundry waste, and because of the potential impact on the Missis- 
sippi River and local aquifers if the waste is allowed to migrate 
off-site. The small particle size of the material from air-cleaning 
equipment makes inhalation a particularly important pathway. 


10335 (PB—90-111873/XAB) Health assessment for 
Chemplex Chemical Company, Clinton, lowa, Region 7. CER- 
CLIS No. 1AD045372836. Preliminary report. Agency for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 3 Aug 1988. 
8p. Available from NTIS, PC A02/MF A01. 

The Chemplex Chemical Company site is listed on the National 
Priorities List. Also known as Norchem, USI Chemical Company, 
and Enron, the site has been a high- and low-density polyethylene 
plastic manufacturing facility since 1968. Manufacturing wastes 
were disposed of on-site in an unlined landfill and a lined lagoon. 
While removing sludges from a waste lagoon, the containment sys- 
tem was ruptured. Ground water on-site is contaminated with 
benzene (117 ppm), toluene (9 ppm), styrene (5 ppm), 
trichloroethene (5 ppb), phenol (2 ppb), and polynuclear aromatic 
hydrocarbons, including naphthalene (6 ppm), phenanthrene (1 
ppm), and fluorene (1 ppm). Ground water off-site is contaminated 
with trichioroethene (5 ppb) and phenol (2 ppb). In addition, sedi- 
ment off-site is contaminated with phenanthrene (282 ppm). The 
site is considered to be of potential public health concern because 
of the risk to human health caused by the possibility of exposure to 
hazardous substances via contaminated ground water, surface wa- 
ter, soil, sediment, and fish. 


10336 (PB—90-111907/XAB) Health assessment for John 
Deere Dubuque Works National Priorities List (NPL) Site, 
Dubuque, Dubuque County, lowa, Region 7. CERCLIS No. 
1AD005269527. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 26 Jan 1989. 22p. Available 
from NTIS, PC A03/MF A01. 

The John Deere Dubuque Works is a proposed National Priori- 
ties List site located north of Dubuque, Dubuque County, lowa. 
Because of past disposal practices, the site has numerous sources 
of contamination. Site contaminants consist of various volatile 
organic compounds (VOCs), heavy metals, and various other inor- 
ganic contaminants. Heavy metals and various other inorganic 
contaminants, as well as VOCs have been identified in on-site 
ground water. Heavy metals have been found in on-site surface 
soils. The site is of potential public health concern because of the 
risk to human health resulting from possible exposure to hazardous 
substances at concentrations that may result in adverse human 
health effects. Human exposure to contaminants in on-site and off- 
site ground water may occur, or be occurring, and may have 
occurred in the past via oral, dermal and inhalation exposure of on- 
site ground-water contamination (e.g., metals and VOCs) at levels 
of concern to human health. 


10337 (PB—-90-111915/XAB) Health assessment for Midwest 
Manufacturing/North Farm, Kellogg, iowa, Region 7. CERCLIS 
No. 1AD069625655. Final report. lowa Dept. of Public Health, Des 
Moines, IA (USA). 20 Jul 1989. 18p. Available from NTIS, PC 
A03/MF A01. 

The North Farm Operable Unit of the Midwest Manufacturing/ 
North Farm National Priorities List Site is northeast of Kellogg, 
lowa. Contaminants found at the waste disposal site consist of 
heavy metals, organics, and cyanide. One farm house is located 
within a one-mile radius of the waste disposal site. Environmental 
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exposure pathways of potential concern include soil, ground water, 
surface water, sediments, air, and biota. 


10338 (PB—90-111923/XAB) Health assessment for Union 
Carbide Disposal/Red Oak City Landfill, Red Oak, lowa, Re- 
gion 7. CERCLIS No. 1AD980632509. Preliminary . Agency 
for Toxic Substances and Disease Registry, Atlanta, GA (USA). 7 
Dec 1988. 14p. Available from NTIS, PC A03/MF A01. 

The Union Carbide Disposal/Red Oak City Landfill Site is listed 
on the National Priorities List. Waste disposed of at the site from 
1960 to 1974 consists of municipal refuse from area residences 
and businesses and industrial waste from Union Carbide Battery 
Production Division Plant and Uniroyal Hose Plant consisting of or- 
ganic compounds, solvents, heavy metals, and other chemicals 
related to the production of dry-cell batteries. The Uniroyal Hose 
Plant disposed of general refuse and filter cakes containing lead at 
the site. In ground water samples maximum concentrations mea- 
sured of barium, chromium, and lead exceed their maximum 
contaminant levels. The VOC concentrations in the central leachate 
seep sample are at laboratory contract detection limits. Some of 
the organic compounds, particularly vinyl chloride, benzidine and 
bis(2-chlorethyl) ether, which are known human carcinogens, may 
pose adverse health effects at concentrations below contract de- 
tection limits. Trichloroethene concentration of 8 micro g/l exceeds 
the MCL of 5.0 micro g/l and may pose adverse health effects. 
One off-site ground water sample contained lead and iron concen- 
trations which exceeded recommended levels. The site is 
considered to be of public health concern because of the risk to 
human health caused by possible exposure to hazardous sub- 
stances via soil, surface water, and. ground water. 


10339 (PB—90-111949/XAB) Health assessment for Vogel 
Paint and Wax, Maurice, Sioux County, lowa, Region 7. CER- 
CLIS No. IAD980630487. Final report. lowa Dept. of Public 
Health, Des Moines, IA (USA). 29 Apr 1989. 18p. Available from 
NTIS, PC AO3/MF A01. 

The Vogel Paint and Wax National Priority List site is situated in 
northwest lowa in Sioux County. Contaminants found at the site 
consist of heavy metals (particularly cadmium, chromium, lead, and 
mercury) and volatile organic compounds (benzene, ethylbenzene, 
methy! ethyl ketone, toluene, and xylene). Two towns, Maurice and 
Struble, and the Southern Sioux County Rural Water System well 
field are located within three miles of the site, and two families live 
within 1600 feet of the waste-disposal site. Environmental path- 
ways include contaminated soil and ground water, as well as 
potential surface water and air contamination. Although there does 
not appear to be any immediate public health threat, the site is of 
potential health concern because of the possibility for further off- 
site migration of contaminants into the ground water aquifer and for 
direct on-site contact. 


10340 (PB—90-112020/XAB) Health assessment for Strother 
Field Industries Park, Winfield, Winfield-Arkansas City, Cowley 
County, Kansas, Region 7. CERCLIS No. KSD980862726. Pre- 
liminary report. Agency for Toxic Substances and Disease 
Registry, Atlanta, GA (USA). 19 Jan 1989. 8p. Available from 
NTIS, PC A02/MF A01. 

The Strother Field Industries Park, Winfield site is on the Na- 
tional Priorities List. The 2.3-square mile site is an active industrial 
park with approximately 20 separate commercial and light industrial 
businesses. Ground water contamination with chlorinated organic 
solvents has been documented; three possible sources within the 
park have been identified. The environmental contamination on-site 
consists of VOCs, including trichloroethylene (15,00 ppb), trans- 
1,2-dichloroethylene (3,300 ppb), vinyl chloride (800 ppb), benzene 
(1,300 ppb), tetrachloroethylene (460 ppb), toluene (11,000 ppb), 
xylenes (12,000 ppb), ethyl benzene (1,000 ppb), 1,1,1- 
trichioroethane (29,000 ppb), 1,1-dichloroethylene (630 ppb), and 
chloroform (62 ppb). Other VOCs of lesser concentration and toxic- 
ity were present also. The site is considered to be of potential 
public health concern because of the risk to human health caused 
by the possibility of exposure to hazardous substances via contam- 
inated ground water and air. While the threat from ground water 
appears to be minor at present, continued migration may eventu- 
ally affect private and public water supplies off the field. 
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10341 (PB-90-112038/XAB) Health assessment for Bee Cee 
Manufacturing Company, Malden, Missouri, Region 7. CER- 
CLIS No. MOD980860522. Preliminary report. Agency for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 15 Mar 
1989. 7p. Available from NTIS, PC AO2/MF A01. 

The Bee Cee Manufacturing site (BCM) is listed on the National 
Priorities List. The 2-acre site is located in Malden (Dunklin 
County), Missouri. BCM is a former manufacturer of aluminum 
storm windows and doors. Preliminary on-site sludge sampling re- 
sults have identified chromium (9 ppm) and aluminum (3 ppm). 
Off-site sampling results have identified chromium (32 ppb) and 
aluminum (1 ppm) in ground water from a residential well. The site 
is considered to be of potential public health concern because area 
residents may increase their risk of exposure through ingestion of 
contaminated water and possibly through direct contact of contami- 
nated soil. 


10342 (PB—90-112046/XAB) Health assessment for Conser- 
vation Chemical Company, Kansas City, Missouri, Region 7. 
CERCLIS No. MOD000829705. Final report. ney for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 15 May 
1989. 25p. Available from NTIS, PC A03/MF A01. 

The Conservation Chemical Company site is located in northeast 
Kansas City, Missouri. Surface soils, subsurface soils, and ground 
water are contaminated with heavy metals, cyanide, and volatile 
organic compounds. Polychlorinated biphenyl compounds were 
detected in on-site surface soil and 2,3,7,8-tetrachloro-dibenzo-p- 
dioxin was detected in the on-site subsurface soil. The human 
exposure pathways of concern include ingestion, direct dermal con- 
tact, and inhalation. Installation of a protective surface cap over the 
current fill and the installation of a ground water treatment system 
(pump and treat) should alleviate potential exposures to soil and 
ground water contamination. 


10343 (PB-—90-112053/XAB) Health assessment for Chero- 
kee County-Galena Subsite National Oriorities List (NPL) Site, 
Galena, Cherokee County, Kansas, Region 7. CERCLIS No. 
KSD980741862. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 3 Feb 1989. 13p. Avail- 
able from NTIS, PC A03/MF A01. 

The Cherokee County site is on the National Priorities List. Mine 
wastes resulting from the shaft excavations, ore-milling processes, 
and smelter operations had been disposed of on the ground near 
mine shafts and former mill sites. Maximum contaminant concen- 
trations in the on-site areas consist of lead (3,880 parts per million 
(ppm) in surface-mine wastes, 550 ppm in surface soils, 390 parts 
per billion (ppb) in private drinking-water wells, 290 ppb in surface 
water from subsidence or open-pit mine ponds, 67 ppb in other 
surface waters (creeks or rivers)); cadmium (60 ppm surface-mine 
wastes, 12 ppm in surface soils, 180 ppb in private drinking-water 
wells, 200 ppb in surface water from subsidence or open-pit-mine 
ponds, 140 ppb in other surface water (creeks or rivers)); and, 
chromium (total) (120 ppb in private drinking water wells). The site 
is of public health concern because of the risk to human health 
caused by the probable human exposure to hazardous substances 
at concentrations that may result in adverse health effects. Human 
exposure to heavy metals is probably occurring via ingestion, der- 
mal, or inhalation exposure to contaminated surface soils, mine 
wastes, surface waters, or contaminated foodstuffs. 


10344 (PB-90-112079/XAB) Health assessment for Findett 
Groundwater Site (Hayford Bridge Road), St. Charles, Missouri, 
Region 7. CERCLIS No. MOD006333975. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 1 Aug 1988. 7p. Available from NTIS, PC A02/MF A01. 
The Findett Groundwater Site is on the National Priorities List. 
The six acre site is the location of an active chemical formulation 
plant known as Findett. The environmental contamination consists 
of polychlorinated biphenyls (1368 ppm in on-site soils and 0.38 
ppm in off-site sediments), and chlorinated hydrocarbons 
(trichloroethylene, 280 ppb; trans-1,2-dichloroethylene, 26,000 ppb; 
1,1-dichloroethane, 2,800 ppb; 1,1-dichloroethylene, 150 ppb; and 
vinyl chloride, 61,000 ppb) in on-site ground water. In addition, 
PCBs have been detected in the surface soil of an adjacent manu- 
facturing facility (extent of contamination unavailable). The site is 
considered to be of potential public health concern because of the 





risk to human health caused by the possibility of exposure to haz- 
ardous substances via surface-soil contamination remaining on 
Findett property and the migration of contaminated ground water. 
The extent of contamination on the property as well as the source 
and concentration of PCBs in soil on the adjacent manufacturing 
facility should be determined. 


10345 (PB—90-112095/XAB) Health assessment tor Kem- 
Pest, Cape Girardeau, Cape Girardeau County, Missouri, 
Region 7. CERCLIS No. MOD980631113. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 4 Aug 1988. 7p. Available from NTIS, PC A02/MF A01. 
The Kem-Pest (Kem-Pest Laboratories) site is on the National 
Priorities List. The 6.1-acre site is a former pesticide formulating 
plant which, during operations from 1965 to 1975, channeled waste 
water into a two-cell lagoon. Soil contaminants (in ppb) at the site 
are aldrin (3,500), chlordane (30,000), dieldrin (3,800), DDD 
(1,500), DDT (14,000), endrin (3,700), and heptachlor (64,000). 
On-site ground water contaminants (in ppb) are chlordane (830), 
endrin (200), aldrin (170), and heptachlor (1,400). The site is con- 
sidered to be of potential public health concern due to the risk 
caused by the possibility of human exposure to hazardous sub- 
stances via ground water, soils, sediments, and surface waters. 


10346 (PB—90-112111/XAB) Health assessment for Lee 
Chemical, Liberty, Missouri, Region 7. CERCLIS No. 
MOD980853519. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 15 Mar 1989. 8p. Avail- 
able from NTIS, PC A02/MF A01. 

The Lee Chemical (LC) site is on the National Priorities List. The 
site is located 3 miles southeast of Liberty (Lee County), Missouri. 
LC packaged a variety of chemicals on-site from 1966 to 1974. 
Access to the site is restricted. Preliminary on-site soil-sampling re- 
sults have identified trichloroethylene (TCE), (4.5 ppm, surface, 3.4 
ppm subsurface 20 feet). Off-site sampling from public wells has 
demonstrated TCE in potable water (36 ppb), monitoring well water 
(440 ppb), and in surface water (148 ppb). In addition 
1,1,1-trichloroethane (5 opb), 1,1-dichloroethane (11 ppb), and 1,2- 
dichloroethene (3 ppb) were detected in potable water. The site is 
considered to be of public health concern because of the risk to 
human health caused by the likelihood of human exposure to haz- 
ardous substances. Area residents are potentially exposed to 
contaminated ground water through domestic uses. 


10347 
Plating, Sikeston, Missouri, Region 7. CERCLIS No. 
MOD980860555. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 1989. 7p. Available from 
NTIS, PC AO2/MF A01. 

The Quality Plating (QPS) site is on the National Priorities List. 
The 5-acre site is located in Sikeston (Scott County), Missouri. 
QPS consists of a 1-acre lagoon and the manufacturing plant. The 
facility was a former electroplating operation. Preliminary on-site 
ground water sampling results have identified lead (840 ppb), chro- 
mium (2,200 ppb), nickel (40 ppb), and zinc (230 ppb). No further 
on-site sampling information was reported. The only off-site sam- 
pling results reported identified lead and zinc at 14 ppb and 20 
ppb, respectively. The site is considered to be of public health con- 
cern because of the risk to human health caused by the likelihood 
of human exposure to hazardous substances. Direct contact and 
ingestion of contaminated ground water and possibly soil by area 
residents are the likely exposure routes. In addition, bioaccumula- 
tion of site-related contaminants in commercial livestock grazing 
on-site may be another area for public health concern. Access to 
the site should be restricted and an area well survey should be 
conducted to insure that area potable-water supplies are not con- 
taminated. 


(PB-90-112145/XAB) Health assessment for Quality 


10348 (PB-90-112160/XAB) Health assessment for Solid 
State Circuits, Republic, Missouri, Region 7. CERCLIS No. 
MOD980854111. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 4 Aug 1988. 8p. Avail- 
able from NTIS, PC A02/MF A01. 

The Solid State Circuits site is on the National Priorities List. 
Waste solutions were stored in a basement sump in the facility. 
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The environmental contamination consists of chlorinated hydrocar- 
bons in groundwater on-site: trichloroethylene (290,000 ppb), 
1,1,1-trichloroethane (5,200 ppb), trans-1,2-dichloroethylene (3,000 
ppb), methylene chloride (620 ppb), 1,1-dichioroethylene (550 ppb), 
1,1-dichloroethane (120 ppb), tetrachloroethylene (45 ppb), vinyl 
chloride (5 ppb), and chloroform (5 ppb). Trichloroethylene had 
been measured in soil on-site at 13,000 ppb. The site is consid- 
ered to be of potential public health concern because of the risk to 
human health caused by the possibility of exposure to hazardous 
substances via contaminated groundwater and VOCs. Analysis of 
the potential for migrating ground water to contaminate the two 
community wells and evaluation of the concentration of VOCs 
present at population receptor points should be undertaken. 


10349 (PB-90-112210/XAB) Health assessment for Lindsay 
Manufacturing Company, Lindsay, Nebraska, Region 7. CER- 
CLIS No. NED068645696. Preliminary report. Agency for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 13 Jan 
1989. 8p. Available from NTIS, PC AO2/MF A01. 

The Lindsay Manufacturing Company Site is on the National 
Priorities List. The site is located in Lindsay (Platte County), Ne- 
braska. An unlined waste pit was used on-site for disposing of a 
waste sulfuric acid solution. Preliminary on-site ground-water sam- 
pling results have identified zinc (less than 0.01 to 415 ppm), iron 
(0.04 to 325 ppm), cadmium (460 ppb), chromium (790 ppb), and 
lead (less than 0.01 to 1.6 ppm). Preliminary off-site sampling re- 
sults have identified trichloroethane (TCA), dichloroethane (DCA), 
cadmium (less than 0.02 ppb), and zinc (120 ppb). Sulfate was 
also reportedly identified on-and-off-site (respective cation(s) were 
not identified). The site is considered to be of potential public 
health concern because of direct contact with and ingestion of con- 
taminated ground-water (if irrigation wells are used for potable 
purposes) and soil are the possible exposure pathways of concern. 
In addition, ingestion of commercial agricultural products and possi- 
ble inhalation of site-related contaminants entrained in air are other 
exposure pathways to consider. 


10350 (PB-90-112228/XAB) Health assessment for Monroe 
Auto Equipment Company, Cozad, Nebraska, Region 7. CER- 
CLIS No. NED007263619. Preliminary Agency for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 28 Jul 1988. 
8p. Available from NTIS, PC A02/MF A01. 

The Monroe Auto Equipment Company site is listed on the Na- 
tional Priorities List. It is an active manufacturing facility, which 
involves electroplating, metal finishing, and waste oil reclamation. 
On-site ground water has been found to be contaminated 
with cadmium (100 ppb),  trichloroethylene (20,000 ppb), 
1,1,1-trichloroethane (37 ppb), 1,1-dichloroethylene (23 ppb), 1,1- 
dichloroethane (11 ppb), and 1,2-dichloroethylene (120 ppb). 
On-site has been found to be contaminated with trichloroethylene 
(25 ppm). In addition, air stripping on-site is placing 15 pounds of 
trichloroethylene per day into the ambient environment. The site is 
considered to be a potential public health concern because of the 
risk to human health caused by the possibility of exposure to haz- 
ardous substances as a result of migration of contaminated ground 
water, and possibly VOCs in ambient air. 


10351 (PB-90-113333/XAB) Small-quantity-generator 
hazardous-waste production and management in Florida. 
Herndon, R.C.; Moerlins, J.E.; Jones, E.B.; Lambou, V.W.; Kout- 
sandreas, J.D. Environmental Protection Agency, Las Vegas, NV 
(USA). Environmental Monitoring Systems Lab. 1989. 13p. (EPA- 
600/J-89/119). Available from NTIS, PC A03/MF A01. 

Pub. in Waste Management and Research, Vol. 7, 165- 
175(1989). 

Data are presented on the production and management of 
hazardous waste by approximately 20,000 small-quantity 
hazardous-waste generators (SQHWGs) in the state of Florida. 
SQHWGs are generators that produce less than 1000 kg of haz- 
ardous waste in a calendar month. There were approximately 
117,000 metric tons of small-quantity-generator (SWG) hazardous 
waste produced annually. Included in the total are over 43,000 tons 
of waste oils even though they were not regulated as a hazardous 
waste at the time of the survey. Approximately half of the haz- 
ardous waste is managed using the following methods: recycling, 
treatment, and disposal in permitted hazardous-waste-management 
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facilities. However, large quantities of the SQG hazardous waste 
are disposed of in sanitary landfills and discharged to public sew- 
ers, facilities not designed to handle hazardous waste. These data 
indicate that there are potential environmental and human-health 
problems associated with the management of SQG hazardous 
waste in Florida as well as throughout the U.S.A. 


10352 (PB-90-113945/XAB) RCRA (Resource Conservation 
and Recovery Act) liability coverage for bodily injury and 
property damage survey results. Environmental Protection 
Agency, Washington, DC (USA). Office of Solid Waste. Sep 1989. 
44p. (EPA-530/SW-89/043). Available from NTIS, PC A03/MF A01. 

This report describes the results of a 1988 survey of selected 
facilities required to comply with third party liability coverage re- 
quirements for bodily injury and property damage pursuant to the 
Resource Conservation and Recovery Act (RCRA). The EPA's Of- 
fice of Solid Waste conducted the survey to help ascertain whether 
firms owning or operating RCRA facilities which treat, store or dis- 
pose of hazardous wastes have or are experiencing difficulty in 
obtaining financial-assurance mechanisms, particularly insurance, 
to comply with these requirements. 


10353 (PB—90-114638/XAB) Superfund Record of Decision 
(EPA Region 5): Galesburg/Koppers, IL. (First Remedial Ac- 
tion), June 1989. Final report. Environmental Protection Agency, 
Washington, DC (USA). Office of Emergency and Remedial Re- 
sponse. 6 Jun 1989. 91p. (EPA/ROD/R-—05-89/090). Available from 
NTIS, PC AOS/MF A01. 

Portions of this document are not fully legible. 

The Galesburg/Koppers site is a 105-acre area located approxi- 
mately two miles south of the city of Galesburg in Knox County, 
lilinois. Contamination has been found in soil, ground water, sur- 
face water, and on- and offsite sediment. The selected remedial 
action for the site includes excavation and onsite consolidation of 
approximately 15,200 cu yd of contaminated soil with onsite biolog- 
ical treatment of soil and implementation of a biological monitoring 
program; construction of shallow ground-water interceptor trenches 
and deep pumping wells with pumping and onsite pretreatment of 
shallow and deep ground water using an existing waste water 
treatment system to achieve cleanup objectives, discharging 
treated ground-water to a publicly-owned treatment works (POTW) 
for final treatment or onsite treatment should the POTW pretreat- 
ment standards not be achieved; ground water monitoring; and 
implementation of access and land use restrictions. 


10354 (PB—90-114646/XAB) Superfund Record of Decision 
(EPA Region 4): Chemtronics, NC. (Amendment), April 1989. 
Environmental Protection Agency, Washington, DC (USA). Office of 
Emergency and Remedial Response. 26 Apr 1989. 82p. 
(EPA/ROD/R-04-89/049). Available from NTIS, PC AO5/MF A01. 

Portions of this document are not fully legible. 

The primary contaminants of concern affecting the soil, sedi- 
ment, ground water, and surface water are VOCs including 
benzene, toluene, PCE, and TCE; other organics including pesti- 
cides and explosives; and metals including arsenic, lead, and 
chromium. The selected remedial action for the site includes mutt- 
layer capping of the disposal area and the acid-pit area; 
ground-water pumping and treatment using air stripping, carbon 
adsorption, or metal removal with treatment and discharge to be 
determined during design; sampling of pond water and sediment 
and if necessary, surface-water treatment using the ground water 
treatment system and onsite disposal of sediments; implementation 
of institutional controls and access restrictions; and sediment, 
ground water, and surface-water monitoring. 


10355 (PB-90-114653/XAB) Supertund Record of Decision 
(EPA Region 4): Cape Fear Wood Preserving, NC. (First Reme- 
dial Action), June 1989. Final report. Environmental Protection 
Agency, Washington, DC (USA). Office of Emergency and Reme- 
dial Response. 30 Jun 1989. 128p. (EPA/ROD/R-04-89/048). 
Available from NTIS, PC A07/MF A01. 

Portions of this document are not fully legible. 

The 9-acre Cape Fear Wood Preserving site is in Cumberland 
County, North Carolina. The primary contaminants of concern af- 
fecting the soil, sediment, ground water, and surface water are 
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VOCs including benzene, other organics including PAHs, and met- 
als including arsenic and chromium. The selected remedial action 
for the site includes offsite disposal of CCA salt crystals found in 
the drainage system and solidified creosote at a RCRA landfill and 
offsite disposal of asbestos-containing pipe insulation in the county 
solid-waste facility; removal and decontamination of onsite pipes 
and tanks to be sold for scrap metal or disposed of in the county 
solid waste facility; excavation and onsite treatment of soil and 
sediment using soil flushing as the preferred alternative or a low 
thermal-desorption process to remove organics followed by soil 
washing or fixation/stabilization/solidification to address inorganics 
followed by placement of treated soil and sediment in the exca- 
vated area and revegetation; pumping with onsite treatment of 
ground water and surface water with offsite discharge at a POTW 
or a surface stream; sale of 50,000 gallons of CCA solution to a 
buyer; if no buyer is found, CCA solution and CCA-contaminated 
waste water will be treated using the ground water treatment sys- 
tem; and ground water monitoring. 


10356 (PB—90-114661/XAB) Superfund Record of Decision 
(EPA Region 3): Whitmoyer Laboratories, PA. (First Remedial 
Action), June 1989. Environmental Protection Agency, Washing- 
ton, DC (USA). Office of Emergency and Remedial Response. 30 
Jun 1989. 51p. (EPA/ROD/R—03-89/075). Available from NTIS, PC 
A04/MF A01. 

Portions of this document are not fully legible. 

The 22-acre Whitmoyer Laboratories site is located in Jackson 
Township, Lebanon County, Pennsylvania. In 1964 widespread 
ground-water contamination was discovered onsite leading to the 
placement of concentrated wastes in a concrete vault and the initi- 
ation of ground-water pumping and treatment. In 1987 an EPA 
investigation revealed that approximately 69,000 gallons of concen- 
trated liquids had been abandoned onsite in 18 tanks and 14 
piping units. The selected interim remedial action for the site in- 
cludes consolidating, transporting offsite, and then treating, using 
thermal treatment, biodegradation or recycling, approximately 
69,000 gallons of concentrated liquid wastes at a permitted RCRA 
facility, followed by disposing of treated water in offsite surface 
water and disposing of solid residues in an offsite landfill; decon- 
taminating 32 tanks and approximately 2,000 feet of piping to meet 
RCRA Subtitle C closure standards and disposing of the tanks and 
piping onsite; and treating and disposing of the cleaning agent 
residues offsite at RCRA-permitted facilities. 


10357 (PB—90-114679/XAB) Superfund Record of Decision 
(EPA Region 3): Publicker/Cuyahoga Wrecking, PA. (First Re- 
medial Action), Jume 1989. Environmental Protection Agency, 
Washington, DC (USA). Office of Emergency and Remedial Re- 
sponse. 30 Jun 1989. 61p. (EPA/ROD/R-03-89/073). Available 
from NTIS, PC A04/MF A01. 

Portions of this document are not fully legible. 

The Publicker/Cuyahoga Wrecking site is a 37-acre, abandoned 
manufacturing plant in Philadelphia, Pennsylvania. EPA evaluated 
site conditions in 1987 following two explosions and a large fire. 
Tankers, pits/sumps, and numerous process lines were found to 
contain fuel oils or other contaminated oils. EPA initiated an emer- 
gency removal action in December 1987 to stabilize the site and 
control the threat of additional fires and explosions. The selected 
remedial action for the site includes offsite treatment and disposal 
of the various waste streams in RCRA-permitted facilities; demoli- 
tion of above-ground process lines, with proper packaging of 
contaminated insulation and onsite storage pending disposition in a 
subsequent remedial action; and offsite disposal of hazardous 
chemicals recovered from within the lines. 


10358 (PB-90-850165/XAB) Waste disposal and treatment 
in the food-processing industry. March 1985-October 1989 (CF 
tations from the Biobusiness data base). Report for March 
1985-October 1989. National Technical Information Service, 
Springfield, VA (USA). Nov 1989. 87p. Available from NTISPC 
NO1/MF NO1. 

This bibliography contains citations concerning waste treatment 
and disposal in the food-processing industry. Methods, equipment, 
and technology are considered. Specific areas include waste-heat 
recovery, meat processing, seafood processing, dairy wastes, bev- 
erage industry, fruits and vegetables, and other food-industry 





wastes. Waste utilization includes animal feeds, combustion for en- 
ergy production, biogas production, conversion to fertilizer, 
composting, and recovery and recycling of usable chemicals. Food- 
packaging recycling is considered in a related bibliography. 
(Contains 169 citations fully indexed and including a title list.) 


10359 (PB-90-850520/XAB) Oil-water separation. February 
1971-September 1989 (Citations from the US Patent data 
base). Report for February 1971-September 1989. National 
Technical Information Service, Springfield, VA (USA). Nov 1989. 
92p. Available from NTISPC NO1/MF NO1. 

Supersedes PB—88-870613. 

This bibliography contains citations of selected patents concern- 
ing oil water separation methods and equipment. Selected patents 
include gravity separators, centrifugal filters, coalescers, emulsion 
separation, vortex separators, vibration separation, and siphons. 
Patent designs for content monitor/control systems, crude oil/water 
and fuel oi/water separators, and polymeric materials for removing 
oil from water are presented. Patents concerning booms and skim- 
mers for oil-spill recovery are excluded and examined in a 
separate bibliography. (This updated bibliography contains 197 ci- 
tations, 23 of which are new entries to the previous edition.) 


10360 (TNO-HMT-89-129) Energy conservation in a refrig- 
eration plant by application of a two speed motor. Koppenol, 
A.D. Hoofdgroep Maatschappelijke Technologie TNO, Apeldoorn 
(Netherlands). Apr 1989. 20p. (in Dutch). (NOVEM-—89-067). Order 
Number DE90735377. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

MT-TNO (Division of Technology for Society of the Netherland- 
sOrganization for Applied Scientific Research) carried out a 
researchprogram at a refrigeration plant for long storage of fruits. 
Thepurpose of this project is to achieve a demonstration of mea- 
sures whichlead to energy conservation. The investigation showed 
about 19%reduction in energy consumption of the compressor by 
using a two-speedelectromotor. In an existing installation the pay- 
back time is 5 years.Based on the results of this investigation the 
payback time of atwo-speed motor in a new installation is about 1 
year. 1 fig., 4 refs.,3 tabs. 


10361 (VTT-SYMP—102, pp. 199-212) MIMES - a model for 
integrating the material flow with the energy system. Sundberg, 
J. (Chalmers University of Technology, Goeteborg (Sweden). 
Energy Systems Technology Group Department of Energy Conver- 
sion); Wene, C.O. Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland). 1989. (CONF-8806445—: Seminar on non-waste technol- 
ogy, Espoo (Finland), 20-23 Jun 1988). In Non-waste technology: 
Volume 1. Order Number DE90728202. Available from NTIS (US 
Sales Only), PC A20/MF A01; NTIS (US Sales Only), PC A19/MF 
A01. 

The economic evaluation of different energy schemes in order to 
plan future investment within industry is often difficult. This is due 
to the size and complexity of the energy system and its depen- 
dence on external factors. One such influence is the material flows, 
and it is necessary to incorporate these within the energy system. 
This enlargement of the system boundary further complicates the 
energy planning and makes the calculation task more complex. In 
order to solve these problems a new type of model, MIMES, is 
presented. The model is designed to handle industrial energy sys- 
tems, both for system optimisation and for system simulation. In 
MIMES the energy system and the material flow system are inte- 
grated. The energy and material flows are determined by the 
model from desired outputs from different production lines. The 
model simulates the material flows and finds the optimal energy 
system for these flows, i.e. the energy system that fulfils the tech- 
nical demands with lowest cost. In addition to finding the lowest 
cost for the energy system it is possible to study the influence on 
the system from changes in both production and costs, or for ex- 
ample to study the flows of pollutants within the system. The model 
is based on a linear programming algorithm and is implemented on 
a microcomputer. A graphical model, REMS (Reference Energy/ 
Material System) has been developed for treating data to and from 
the model. REMS describes the energy and material system in an 
industrial plant, with its flows, converters, distribution systems, 
losses, etc. During the development of the model a pilot study has 
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started on a paper mill (Munksjoe AB, Joenkoeping). Some results 
from this study are presented. 


10362 (VTT-SYMP-102, pp. 161-180) Preventative environ- 
mental protection strategy: preliminary results of an 
experiment in Landskrona, Sweden. Backman, M. (TEM / Uni- 
versity of Lund, Sjoebo (Sweden)); Huisingh, D.; Siljebratt, L. 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1989. (CONF- 
8806445—: Seminar on non-waste technology, Espoo (Finland), 
20-23 Jun 1988). In Non-waste technology: Volume 1. Order 
Number DE90728202. Available from NTIS (US Sales Only), PC 
A20/MF A01; NTIS (US Sales Only), PC A19/MF A01. 

Researchers at the environmental research organization, TEM, 
within the university of Lund, Sweden, are engaged in an experi- 
ment with seven small and medium-sized industrial firms in 
Landskrona, Sweden, to test the following hypotheses: Environ- 
mental quality and economic profitability are compatible and 
complimentary for Sweden industrial firms, even in the short-run. 
Swedish industrial firms’ leaders can be motivated to utilize sys- 
tem’s approaches to pollution prevention so that they can achieve, 
simultaneously, the twin goals of enhanced profitability and im- 
proved environmental quality within the workplace and in the 
outdoor environment. The lessons learned by utilizing these ap- 
proaches within the firms in Landskrona can be utilized as the 
pedagogical basis for similar educational efforts among industrial 
firms throughout Sweden. These hypotheses are bein tested by uti- 
lizing a number of techniques, instruments, educational approaches 
and by the provision of technical assistance. Preliminary results of 
the first phase of the Landskrona experiment suggest that Swedish 
industrial leaders can be productively engaged in experimenting 
with a more comprehensive pollution prevention approach to 
achieve compliance with environmental regulations and improve 
their economic profitability at the same time. This paper addresses 
the progress and the problems encountered, thus far, in working 
with the Landskrona firms. It also highlights the potential 
advantages of this approach for future conperative work among in- 
dustrialists, governmental officials and academicians to jointly 
develop new and better procedures for implementing system’s ap- 
proaches to the prevention of the production of pollution within all 
industries. 


10363 (VTT-SYMP-102, pp. 181-198) Environment and risk 
management of low waste energy technology. ElMahgary, 
Y. (Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Saehkoetekniikan Laboratorio); Laakso, K.; Pulkkinen, U. Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). 1989. (CONF- 
8806445-: Seminar on non-waste technology, Espoo (Finland), 
20-23 Jun 1988). In Non-waste technology: Volume 1. Order 
Number DE90728202. Available from NTIS (US Sales Only), PC 
A20/MF A01; NTIS (US Sales Only), PC A19/MF A01. 

Recycling and low waste technologies do not only decrease the 
environmental impacts of industrialization and hence development, 
but they also usually cut down the energy consumption of the pro- 
cesses. hence, additional economic and environmental advantages 
can be achieved. In order to compare these technologies with con- 
ventional technologies both environmental and economic aspects 
should be valued. In some cases social aspects are also subject to 
change. In these cases they should be included in the evaluation. 
In order to undertake a meaningful comparison, reference systems 
have to be identified in each case and a kind of tool should be de- 
veloped. These aspects are discussed in the paper together with a 
mode! suggested to undertake the comparison. 
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Refer also to citation(s) 9478, 9645, 9669, 9690, 9897, 9995, 
10033, 10059, 10104, 10106, 10167, 10253, 10286, 10311, 10314, 
10337, 10350, 10351 


10364 (AD-A-211959/2/XAB) Installation-Restoration Pro- 
gram Stage 3. McClellan Air Force Base quality-assurance 
project plan. Final report, November 1987-August 1989. Radian 
Corp., Sacramento, CA (USA). 30 Aug 1989. 296p. Available from 
NTIS, PC A13/MF A01. 
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The USAF is conducting a Remedial Investigation/Feasibility 
Study ( RI/FS) at McClellan Air Force Base (AFB)to assess the ex- 
tent and magnitude of contamination from past waste-disposal and 
spill sites. This process includes the development of a remediation 
plan(s) for sites determined to pose a threat to human health or 
welfare, or the environment. The remedial investigation (RI) phase 
of the program includes multimedia sampling tasks to complete 
site-characterization studies, and to assess potential exposure path- 
ways. McClellan AFB is located near Sacramento, California and is 
an active aircraft maintenance facility associated with the Air Force 
Logistics Air Command. This document contains procedures for the 
collection, analysis, and documentation for all anticipated sampling 
and analysis tasks. These include ground water monitoring-well in- 
Stallation, geophysical techniques, and sampling and analysis for 
ground water, surface water, sediment, soil, soil vapor, and air. 


10365 (AD-A-211968/3/XAB) Installation-Restoration Pro- 
gram technical support document for Record of Decision, 
Cape Lisburne LARS site. Final report. Woodward-Clyde Con- 
sultants, Anchorage, AK (USA). 29 Feb 1988. 70p. Available from 
NTIS, PC A04/MF A01. 

The Cape Lisburne AFS is located on a peninsula north of 
Kotzebue Sound on the Chukchi Sea, Alaska. The area is sur- 
rounded by steep, rocky terrain supporting an alpine tundra. This 
Record of Decision and supplemental support document applies to 
six potential hazardous waste sites identified at Cape Lisburne, 
AK. The recommendations for all six sites are the same; therefore, 
a single document for the entire installation is warranted. The find- 
ings and decisions on the Cape Lisburne AFS presented in this 
report are based on the following: 1987 site visit by personnel of 
Woodward-Clyde Consultants and the U.S. Air Force; Comprehen- 
sive literature search and review; Information gathered from 
governmental regulatory agencies and a review of active environ- 
mental permits issued by state and federal agencies. The following 
permit has been issued for one site identified during Phase |: Cer- 
tificate of Consistency issued for demolition of White Alice Site 
(Site 6); Review of the physical, chemical and toxicological charac- 
teristics of suspected or known contaminants; Preliminary 
Assessment Form submitted by EPA. 


10366 (CANWEC-CE-02835, pp. 22) Strategies of district 
heating and gas supply in communities: Aspects of multiple 
objectives, especially the environment: Report 3.5.9. . Jansen, 
P.J.; Friedrich, K.; Infanger, G.; Broetzenberger, H. Canadian Na- 
tional Committee, World Energy Conference, Ottawa, ON (Canada). 
1989. (CONF-890901—: 14. world energy conference, Montreal 
(Canada), 17-22 Sep 1989; CE-02835). In Energy for tomorrow. 
Division 3: Energy and the economy: Session 3.5: The economics 
of energy decision making: Part 2. Available from Canadian Na- 
tional Committee World Energy Conference, Suite 305, 130 Albert 
Street, Ottawa, ON, CAN K1P 5Gé4. Prices: $125.00 CAN. 

Based on a large scale linear programming model, this paper fo- 
cuses on expansion strategies for supplying district heating versus 
gas in specific urban energy supply situations. It considers optimal 
planning, taking into account: the economic objective, represented 
by all system costs to be covered in the planning horizon; the ob- 
jective of security of supply, determined by the requirements of 
primary energy; and the environmental objective, represented by 
an environmental index, derived from the emissions of several ma- 
jor pollutants. With respect to each of these objectives, the paper 
analyzes in detail the advantages of district heating versus gas. In 
the city of Vienna, aspects of the building structure and special as- 
pects (e.g. centre, suburb, new sites) in connection with siting 
aspects of power plants and supply infrastructure are discussed. 
On the basis of the present situation of energy supply and demand 
and expected demand projection, optimal future market shares and 
optimal market penetration of district heating and gas within vari- 
ous market sectors are determined. From this detailed information, 
Strategies of market expansion of district heating and gas are de- 
rived and suggestions and rules concerning urban energy supply 
are elaborated. The theoretical considerations are completed by 
feasibility studies incorporating practical experience, and are also 
being applied to the situation of the city of Graz. The results with 
respect to the different objectives are compared and differences 
and stable situations in the market expansion strategies are 
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pointed out. The objectives are contrasted to draw a picture of fea- 
sible solutions. 9 figs., 15 tabs. 


10367 (CONF-8809331-—, pp. 33-44) Promotion of the ratio- 
nal use of energy: Experience and programs of ENEL (italy). 
Vazio, A. (ENEL, Rome (ltaly)); Pacati, G. Rome Univ. (Italy); 
ENEA, Rome (italy). Sep 1988. (In Italian). From International 
seminar on energy saving; Rome (Italy); 12-13 Sep 1988. In /nter- 
national seminar on energy saving. Proceedings. Rome, 12-13 Sep 
1988. Order Number DE90733723. Available from NTIS (US Sales 
Only), PC A21. 

The energy conservation promotional activities of ENEL (Italian 
National Electricity Board) were based on the following objectives: 
rational electrical energy use by the user; the substitution of electri- 
cal energy with less costly energy sources (preferably renewable) 
in low temperature heat production systems; the use of electrical 
energy in applications in which it allows energy efficiencies greater 
than those obtainable through direct combustion; the development 
of systems for information dissemination and technical assistance. 
This paper describes the programs established by ENEL to meet 
these objectives and the response of the commercial/industrial sec- 
tor. 


10368 (CONF-8809331—, pp. 91-113) Is district heating 
through cogeneration still viable in Italy?. Bottio, L.F. (Associ- 
azione Italiana Riscaldamento Urbano, Brescia (Italy)). Rome Univ. 
(Italy); ENEA, Rome (italy). Sep 1988. (in Italian). From Interna- 
tional seminar on energy saving; Rome (italy); 12-13 Sep 1988. In 
International seminar on energy saving. Proceedings. Rome, 12-13 
Sep 1988. Order Number DE90733723. Available from NTIS (US 
Sales Only), PC A21. 

In its assessment of the feasibility of cogeneratior/district heating 
systems in Italy, this paper evaluates the performance of these 
plants with particular regard to energy efficiency. The working 
plants of Brescia, Castelnuovo Val Cecina, Como and others are 
examined. It is determined that fuel cost fluctuations have a minor 
impact on final users due to the Government's pricing and taxation 
policies; the incidence of fuel costs on cash flow of municipalities 
using distric heating is modest; the economics of district heating 
greatly depend upon the valoraization of the co-produced electric 
power, utilized directly or fed into the electric utility’s grid. The main 
problem areas negatively affecting the increased use of cogener- 
ated district heating are: inadequate legislation for cases in which 
the plants are run by private operators instead of the municipalities 
themselves and lack entrepreneurial know-how. 


10369 (DOE/BP/23821—1) Recrulting volume builders into 
super good cents: Final report. Kiumpp, E. (Washington State 
Energy Office, Olympia, WA (USA)); Curtis, G.; Benner, S.; Maun- 
der, J. Washington State Energy Office, Olympia, WA (USA). Aug 
1989. 15p. Sponsored by U.S. DOE Management & Administration. 
DOE Contract AC79-85BP23821. Order Number DE90004536. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The volume builder innovation, implemented through RCDP staff 
in each state of Washington, Idaho, Montana, and Oregon, focused 
on two approaches. The first approach was to recruit a volume 
builder to participate in RCDP and, therefore, in Super Good 
Cents. The second approach was to develop strategies to assist 
Super Good Cents utilities in their efforts to recruit volume builders 
long-term. 


10370 (KTWE-D-168) Behaviour of district heating con- 
sumer: Network dynamics and service water heat load. 
Nuorkivi, A. (Ekono, Helsinki (Finland)); Ranne, A. Kauppa- ja Teol- 
lisuusministerio, Helsinki (Finland). Energiaosasto. 1989. 7ip. (In 
Finnish). Available from Kauppa-ja Teollisuusministerio, Helsinki 
(Finland). Energiaosasto. 

In the four different network branches studied the variations in 
the supply temperature did not affect the return temperature. After 
the variations the volume flow moved gradually to the value being 
equal to the original heat load and the new difference of supply 
and return temperatures. The network branches represented either 
new small houses (2 areas), an old area of blocks of flats or an in- 
dustrial area. In modelling the return temperature behaviour the 
time series analysis gave encouraging results. The following results 





were achieved for the heat load of the service water. The regres- 
sion model, which results in the daily average and maximum load 
curves of any house when the volume of the house is inserted in 
the formula of each hour. The factors, which result in the maximum 
service water heat load corresponding to a period of 1 min, 5 min, 
15 min, 1h, 24 h and 1 week when the monthly average heat load 
is multiplied by the factor. For instance, the heat load correspond- 
ing to the 1 min period is 35 times as high as the average heat 
load of the month. The relative heat loads, which were defined 
corresponding to the volume and population of the house. The as- 
sessment, as a result of which the periods of 1 and 5 min are too 
short for dimensioning the heat exchanger of the service water. In 
addition, the heat load of the service water was found to be 30- 
50% lower in the summertime than during the heating period of 
nine months. 


10371 (PB—90-100223/XAB) Managing the waste stream: 
Background information for planning source separation pro- 
grams. Final report. Lindsey, G.; Lechner, L. Illinois Association 
of Recycling Centers, Naperville, IL (USA). Jul 1989. 79p. Available 
from NTIS, PC AOS/MF A01. 

This document includes a variety of data that can be used to 
help plan recycling and yard waste collection and composting pro- 
grams. The report was written primarily as a reference for people 
using the Recycling Planning and Evaluation Program (REPEP), a 
simple, spreadsheet computer program for planning recycling pro- 
grams. Much of the information and some of the default data in 
REPEP were developed as part of a review of the first two years of 
the Illinois Recycling Grants Program. Data in the report are orga- 
nized so that readers can easily look up estimates of the impact 
that different types of source separation programs have on the 
waste stream. The terminology and framework for evaluation of the 
performance of source separation programs is consistent with stan- 
dards being developed by the Nationa! Recycling Coalition (NRC). 
The report includes an overview of different types of recycling pro- 
grams and a discussion of the NRC framework for measuring 
program performance. Waste generation and composition data 
from a number of jurisdictions in Illinois are summarized. Collection 
Statistics for materials-recovery programs supported by recycling 
grants are summarized. Yard-waste programs are described. 


10372 (PB-90-100322/XAB) Health assessment for Windom 
Dump, Windom, Minnesota, Region 5. CERCLIS No. 
MND980034516. Final report. Minnesota Dept. of Health, Min- 
neapolis, MN (USA). 27 Jun 1989. 26p. Available from NTIS, PC 
A03/MF A01. 

The Windom Dump Site is listed on the National Priorities List. 
Thirty-one volatile organic compounds (VOCs) have been detected 
in ground water beneath the site and at its perimeter. Eight of 
these VOCs were detected at concentrations greater than Recom- 
mended Allowable Limits (RALs) for drinking water. A Windom city 
well has also been contaminated. The city well has contained a 
maximum 2 micro g/I cis-1,2-dichloroethylene (1,2-DCE) and 4 mi- 
cro g/l vinyl chloride. The RALs for 1,2-DCE and vinyl chloride are 
70 micro g/l and 0.15 micro g/l, respectively. 1,2-DCE was de- 
tected in the distribution system at a concentration of 1.2 micro g/l; 
vinyl chloride was not detected. Use of the contaminated city well 
has continued on a limited basis since the 1,2-DCE detection in 
the distribution system. Potential for human exposure of public 
health concern to site contaminants exists if the VOC concentra- 
tions in the contaminated city well increase, or if the other city 
wells become contaminated. However, if frequent monitoring of the 
Windom city wells is continued, early detection of contaminants 
and prompt response actions will make substantial exposure to 
contaminants via the municipal water supply unlikely. 


10373 (PB—90-104621/XAB) Health assessment for Os- 
sineke ground water (Ossineke Residential Wells), Ossineke, 
Michigan, Region 5. CERCLIS No. MID980794440. Preliminary 
report. Michigan Dept. of Public Health, Lansing, MI (USA). Center 
for Environmental Health Sciences. 10 Mar 1989. 8p. Available 
from NTIS, PC AO2/MF A01. 

Ossineke Residential Wells are listed on the National Priorities 
List. The site is located in Alpena County, Michigan. In 1977, sev- 
eral residential wells were determined to be contaminated with 
components of gasoline, benzene, toluene, xylene, phenol, and 
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tetrachloroethylene. Possible contamination sources include leaking 
underground gas storage tanks, a lagoon used for waste disposal 
by a commercial laundromat, or an auto rustproofing operation. 
Ground water samples showed maximum concentrations detected 
in parts per billion (ppb): benzene, 21,000; toluene, 53,000; xylene, 
11,000; and PCE, 7 ppb. Sampling of the residential wells in 1988 
showed the following maximum concentrations in ppb: benzene, 
6,590; toluene, 726; xylene, 2,500; tetrachioroethylene, 16; and 
phenol, 26. The site is of potential public-health concern because 
of the risk to human health that could result from possible expo- 
sure to hazardous substances at levels that may result in adverse 
health effects over time. Human exposure to benzene, tetra- 
chloroethylene, toluene, xylene, and phenol may occur via the 
exposure pathways of ingestion, inhalation, and dermal contact. 


10374 (PB-90-104746/XAB) Municipal-waste combustion 
ash and leachate characterization monofill baseline year. 
Woodburn Monofill, Woodburn, Oregon. Final report. Sterling, 
D. NUS Corp., Gaithersburg, MD (USA). Aug 1989. 79p. Available 
from NTIS, PC AO5/MF A01. 

Portions of this document are not fully legible. 

Office of Solid Waste requested the assistance of the Risk Re- 
duction Engineering Laboratory in the sampling and analysis of 
both liquids and solids from a relatively young municipal solid- 
waste-combustion residue monofill. The basis for the request is the 
legislated requirement under Hazardous and Solid Waste Amend- 
ments of 1984, dealing with Subtitle D improvements. The 
Woodburn Monofill, located in Marion County, OR, was selected as 
the suitable site to provide the needed long-term characterization 
data of leachates generated from the monofill, of the ashes aging 
in the monofill, and of the surrounding soils affected by airborne 
dust from the ash monofill. The report is the first in a series to be 
generated from the research effort. It provides base-line data from 
the first two trips conducted during 1988, the base-line year of the 


project. 


10375 (PB—90-105982/XAB) Health assessment for 
Belvidere Municipal Landfill No. 1 National Priorities List (NPL) 
Site, Belvidere, Boone County, Illinois, Region 5. CERCLIS No. 
1LD980497663. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 2 Aug 1988. 21p. Available 
from NTIS, PC A03/MF A01. 

The Belvidere Municipal Landfill No. 1 is a National Priorities List 
site located adjacent to the City of Belvidere in Boone County, Illi- 
nois. On-site ground water contains elevated levels of a variety of 
organic contaminants (volatile organic compounds-VOCs, polycyclic 
aromatic hydrocarbons-PAHs, polychlorinated biphenyls-PCBs), 
and heavy metals. On-site soils/sediments contain elevated levels 
of PAHs, PCBs, and heavy metals. Elevated levels of heavy metals 
were found in the on-site surface waters. Nitrate and nitrite were 
found at levels of public health concern in the drinking water from 
the residential wells. In addition, elevated levels of trichloroethylene 
(TCE) were found in the Spencer Park hand-pumped wells (off-site 
and probably not site related). ATSDR has concluded that the site 
is of potential public health concern because of the risk to human 
health resulting from possible exposure to hazardous substances 
at concentrations that may result in adverse human health effects. 
Human exposure to PCBs may be occurring via direct ingestion of 
or dermal absorption to surface soils. Potential exposure to 
contaminated edible plants and animals cannot be completely char- 
acterized without further sampling and analysis. 


10376 (PB—90-106915/XAB) Health assessment for 
Charlevoix Municipal Well National Priorities List (NPL) Site, 
Charlevoix, Michigan, Region 5. CERCLIS No. MID980794390. 
Final report. Agency for Toxic Substances and Disease Registry, 
Atlanta, GA (USA). 10 Apr 1989. 19p. Available from NTIS, PC 
A03/MF A0O1. 

The Charlevoix Municipal Well National Priorities List Site is lo- 
cated in Charlevoix County, Michigan. The City of Charlevoix’s 
single municipal well was found to be contaminated with 
trichloroethene (TCE) and tetrachloroethene (PCE), the sources of 
which are still undetermined. Potential human-exposure pathways 
from ground water contamination are ingestion, dermal absorption 
of contaminants, and inhalation of volatilized TCE and PCE from 
ground water. The United States Environmental Protection Agency 
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selected in an Initial Remedial Alternative Selection Record of De- 
cision, an alternative to construct a surface-water intake and a 
water-treatment plant to replace the contaminated Charlevoix mu- 
nicipal well. Upon implementation, this alternative is intended to 
greatly reduce human exposure to TCE and PCE. 


10377 (PB-90-107475/XAB) Health assessment for Waite 
Park ground-water contamination site, Waite Park, Minnesota, 
Region 5. CERCLIS No. MND981002249. Final report. Minnesota 
Dept. of Health, Minneapolis, MN (USA). 27 Jun 1989. 28p. Avail- 
able from NTIS, PC A03/MF A01. 

Waite Park Water Supply is listed on the National Priorities List. 
Volatile organic compounds (VOCs) were discovered in two water- 
supply wells for the City of Waite Park. Two responsible sources: 
Electric Machinery (EM) and the Burlington Northern Car Shop 
(BN) were identified. At EM, solvents were found in an area of soil 
adjacent to the plant. These chemicals have contaminated local 
ground water and have migrated to the two Waite Park municipal 
wells. At BN, soil and ground water are also heavily contaminated 
with a variety of compounds; but contaminants do not appear to 
have migrated to the wells. Two areas of soil contamination are of 
immediate public health concern: a large pile of sandblast sand 
containing high concentrations of metals, and an area of buried oily 
type wastes, which may contain polychlorinated biphenyls (PCBs) 
that have migrated to the soil surface. There are potential health 
implications for the residents of Waite Park who may have been us- 
ing the contaminated water for as long as 15 years, and for children 
playing in the pile of sandblast sand or contacting the oil seeps. 


10378 (PB-90-107814/XAB) Health assessment for Kent 
City Mobile Home Perk, Kent City, Michigan, Region 5. CER- 
CLIS No. MID981089915. Preliminary report. Michigan Dept. of 
Public Health, Lansing, Mi (USA). Center for Environmental Health 
Sciences. 28 Nov 1988. 8p. Available from NTIS, PC AO2/MF A01. 

Kent City Mobile Home Park is listed on the National Priorities 
List. In January 1983, a water-supply well, 65 feet deep, was found 
to be contaminated with chlorinated hydrocarbons. A sampling trial 
revealed the following volatile organic compounds (VOCs) in parts 
per billion: carbon tetrachloride, 23; chloroform, 1; toluene, 19; 
trichloroethylene, 2; and methylene chloride, 41. Sampling in Jan- 
uary 1983 revealed benzene, toluene, ethylbenzene, and xylene in 
Ball Creek Drain which runs adjacent to the site. Soil sampling 
around the buried drum in May 1984 revealed no odors and only 
unquantifiable amounts of tetrachioroethylene. Air monitoring has 
not been conducted at the site. The potential pathways of human 
exposure to the contaminated groundwater are dermal absorption, 
ingestion, and inhalation. The site is of potential public health con- 
cern because of the risk to human health that could result from 
possible exposure to hazardous substances at levels that may re- 
sult in adverse health effects over time. 


10379 (PB-90-108150/XAB) Health assessment for Kum- 
mer Sanitary Landfill, Northern Township, Minnesota, Region 
5. CERCLIS No. MND980904049. Final report. Minnesota Dept. 
of Health, Minneapolis, MN (USA). 27 Jun 1989. 25p. Available 
from NTIS, PC A03/MF A01. 

The Kummer Sanitary Landfill is listed on the National Priorities 
List. The landfill is in Northern Township, which is a residential 
community on the northern border of the town of Bemidji, Min- 
nesota. The site began operation in 1971. In 1982 and 1983 
contamination was noted in on-site monitoring wells. In 1984, con- 
tamination was found in residential wells to the southeast of the 
site. Most of the contaminants are volatile organic compounds; 
vinyl chloride is the predominant compound. An alternative water 
supply (connection to a municipal distribution system) has been 
provided for residents of the area of contaminated ground water. 
Some residences have refused connection to the alternate water. 
Work will begin in early 1989 to provide a cover for the landfill. The 
contaminated ground water will be addressed in the future. The 
site is of potential health concern because of the continued use of 
potentially contaminated water from private residential wells. 


10380 (PB-90-108937/XAB) Health assessment for Powell 
Road Landfill, Dayton, Montgomery County, Ohio, Region 5. 
CERCLIS No. OHD000382663. Preliminary report. Agency for 
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Toxic Substances and Disease Registry, Atlanta, GA (USA). 17 
Jan 1989. 8p. Available from NTIS, PC AO2/MF A01. 

The Powell Road Landfill site is listed on the National Priorities 
List. The 67-acre site began operation in 1959 as a municipal land- 
fill after being used as a gravel pit for an unspecified period of 
time. The environmental contamination on-site consists of 
benzidine, benzene (5 ppb), trichloroethylene, trans- 1,2- 
dichloroethylene (78 ppb), styrene (16 ppb), tetrachloroethylene (29 
ppb), ethylbenzene (88 ppb), toluene (757 ppb), xylenes (257 ppb), 
methylene chloride (14 ppb), chloroethane (28 ppb), phenol (202 
ppb), methyl ethyl ketone, chloroform, 1,2-dichloroethane, 1,2- 
dichlorobenzene (34 ppb), bromodichloromethane, and strontium 
chromate. Based on the available information, the site is consid- 
ered to be of potential public health concern because of the risk to 
human health caused by the possibility of exposure to hazardous 
substances via contaminated ground water. 


10381 (PB—90-109216/XAB) Health assessment for Spickler 
Landfill, Spencer, Wisconsin, Region 5. CERCLIS No. 
WID980902969. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 30 Sep 1988. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The Spickler Landfill is listed on the National Priorities List. The 
80-acre site has received municipal waste, asbestos dust, and 
brine sludge containing mercury. A clay cap has been installed and 
the site has been grassed. The site is now used as a tree nursery. 
There is potential for human exposure from ingestion of 
contaminated ground water or soil, from dermal absorption of con- 
taminated surface water and soil and from use of ground water for 
showering and bathing. Based on the available information, the site 
is considered to be of potential public health concern because of 
the risk to human health caused by the possibility of exposure to 
hazardous substances. 


10382 (PB-90-111931/XAB) Health assessment for Shaw 
Avenue Dump, Charles City, lowa, Region 7. CERCLIS No. 
1AD980630560. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 7 Dec 1988. 12p. Avail- 
able from NTIS, PC A03/MF A01. 

The Shaw Avenue Dump Site is listed on the National Priorities 
List. The 8-acre city dump site, consisting of three waste-disposal 
areas, is located in southeast Charles City approximately 500 feet 
east of the Cedar River. Sludge from the Charles City waste water 
treatment plant, which received liquid waste discharge from Salis- 
bury, was placed from 1949 to 1969 in the northern waste cells 
and in the undefined area on the southern portion of the site. Ar- 
senic is the contaminant of concern at the Shaw Avenue Dump 
Site. The site is considered to be of public health concern because 
of the potential risk to human health caused by possible exposure 
to hazardous substances via ingestion of ground water, soil, and 
surface water; inhalation of fugitive dust; and dermal contact with 
soil, surface water, and ground water. 


10383 (PB-90-112277/XAB) Solid-waste planning manual 
for local governments, development districts, and councils of 
government. Maurer, S. Land-of-Sky Regional Council, Asheville, 
NC (USA). Jun 1988. 190p. Available from NTIS, PC AO9/MF A01. 

Supersedes PB—88-233143. Color illustrations reproduced in 
black and white. 

The how-to manual describes a component-oriented process for 
evaluating solid-waste management alternatives in a multicounty 
area as resource-management opportunities rather than waste- 
disposal problems or a group of regulatory headaches. For 
example, visualizing the waste stream as separate components led 
one county to separate out brush, purchase a tub grinder, and sell 
chipped brush to area citizens. The manual describes problems 
and solutions to organizing a committee, making decisions, and 
surveying solid waste activities. It explains the need for information 
about solid waste quantity and composition and different method- 
ologies for getting it. Appendix B describes potential cost savings 
to industries from recovery and sale of cardboard. 


10384 (PB-90-112558/XAB) Minimization of transient emis- 
sions from rotary-kiin incinerators. Lemieux, P.M.; Linak, W.P.; 
McSorley, J.A.; Wendt, J.O.L.; Dunn, J.E. Arizona Univ., Tucson, 





AZ (USA). Dept. of Chemical Engineering. 1989. 26p. Available 
from NTIS, PC AO3/MF A01. 

This paper discusses combining experimental results from a 
pilot-scale rotary kiln incinerator simulator with a theoretical model 
in order to explore the potential of minimizing transient emissions 
through changes in kiln rotation speed and temperature, steady- 
state oxygen enrichment, and oxygen enrichment in a dynamic 
mode. Results indicate that transient organic emissions can indeed 
be minimized by changes in these kiln operating parameters but, 
because of the complex interactions of physical and chemical 
processes controlling emissions, the appropriate abatement proce- 
dures must be implemented carefully. Transient emissions of 
organics occur from rotary-kiln incinerators when drums containing 
liquid wastes bound on sorbents are introduced in batches. Physi- 
cal processes controlling the release of waste from the sorbent 
material are greatly affected by the rotation speed and temperature 
of the kiln. Local partial pressure of oxygen influences the rate of 
oxidation of the puff formed inside the kiln. These physical and 
chemical phenomena can be used to conirol transient emissions by 
oxygen enrichment, where it is done in either a steady or a dy- 
namic mode. 


10385 (PB-90-112657/XAB) Research in waste minimiza- 
tion: EPA’s (Environmental Protection Agency’s) perspective. 
Licis, IJ.; Apel, M.L.; Brown, L.M. Environmental Protection 
Agency, Cincinnati, OH (USA). Risk Reduction Engineering Lab. 
Aug 1989. 24p. (EPA-600/D-89/121). Available from NTIS, PC 
A03/MF A01. 

Reducing the generation of industrial and other wastes can be 
achieved in many ways. Process chemistry can be changed, po- 
tential waste streams can be recycled within a manufacturing 
process or back into the process; process technology and/or equip- 
ment can be modified to produce products more efficiently, 
resulting in less waste; changes in raw materials (feedstocks) can 
lead to fewer waste streams or less-hazardous waste streams; fi- 
nally, changes in the end products from manufacturing operations 
can, in some instances, be made so as to affect the types and 
quantities of wastes emitted. EPA’s waste-minimization research, 
development, and demonstration programs described in this paper 
address several of these issues. 


10386 (PB—90-113176/XAB) Source reduction as an option 
for municipal waste management. Freeman, H.M. Environmental 
Protection Agency, Cincinnati, OH (USA). Risk Reduction Engi- 
neering Lab. 1989. 32p. (EPA-600/D-89/117). Available from NTIS, 
PC AO3/MF A01. 

Effective source-reduction strategies depend upon solid planning 
and the setting of reasonable goals. This paper reviews source- 
reduction programs and outlines options that might be considered 
by those considering source reduction as a strategy for addressing 
various components in the municipal solid-waste stream. 'Source 
reduction’ is a term used to describe techniques, strategies, and 
technologies that eliminate or reduce the volume or toxicity of 
waste materials. It is the first element in the widely cited waste- 
management hierarchy that is proposed by the EPA and others as 
guidance for an effective waste-management system. Source re- 
duction may occur through the design and manufacture of products 
and packaging with minimum volume of material and for a longer 
useful life. Source reduction may also be practiced at the corporate 
or household level through selective buying habits and reuse of 
products and materials. Effective source reduction slows depletion 
of environmental resources, prolongs the life of available waste- 
management capacity and can make combustion and landfilling of 
wastes safer in the short and long term by removing toxic con- 
stituents. 


3209 Education and Public Relations 
Refer also to citation(s) 10028, 10029, 10366 


10387 (CONF-8809331-, pp. 115-127) Prospectives for en- 
ergy conservation: Necessity for clarity. Sellerio, U. Rome Univ. 
(Italy); ENEA, Rome (Italy). Sep 1988. (in Italian). From Interna- 
tional seminar on energy saving; Rome (italy); 12-13 Sep 1988. In 
International seminar on energy saving. Proceedings. Rome, 12-13 
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Sep 1988. Order Number DE90733723. Available from NTIS (US 
Sales Only), PC A21. 

Conditions essential to efficacious energy conservation programs 
are delineated - user education (taking into account the conflictual 
nature of collective and individual requirements); creation of gov- 
ernment incentives (taking into account the necessity to minimize 
administrative problems);  institutionalizing an assistance and 
control organization. Specific impediments to the efficacious imple- 
mentation of energy saving programs in industry, agricolture, 
transportation and private homes are identified and recommenda- 
tions given. 


10388 (CONF-8809331-—, pp. 237-240) The promotion of the 
rational use of energy: Indications trom First Convention of 
the Italian Federation for Energy Conservation. Ferrari, G. (Fed- 
erazione Italiana per I'Uso Razionale dell’Energia, Rome (ltaly)). 
Rome Univ. (Italy); ENEA, Rome (Italy). Sep 1988. (in Italian). 
From International seminar on energy saving; Rome (Italy); 12-13 
Sep 1988. In International seminar on energy saving. Proceeding. 
Rome, 12-13 Sep 1988. Order Number DE90733723. Available 
from NTIS (US Sales Only), PC A21. 

The constitutional nature and objectives of FIRE (the Italian Fed- 
eration for Energy Conservation) are described. Basically it is an 
association of energy managers (professionals, consulting firms, 
private and public enterprises). The Federation’s activities are car- 
ried out, without monetary gain, on a national level. Its objectives 
are the creation of greater energy efficiency awareness through in- 
formative campaings and exchange of ideas and experiences. In 
its First Convention, the Federation established what should be the 
professional! qualities of an energy manager (E.M.) and developed 
a list of the E.M.’s job responsibilities and modalities of their exe- 
cution. 
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3301 Internal Combustion Engines 
Refer also to citation(s) 10146, 10530, 10805, 10811, 10812 


10389 (AD-A-212209/1/XAB) Cycle analysis for helicopter 
gas-turbine engines. Technical memo. Bewley, A.D. Roayl 
Aerospace Establishment, Farnborough (UK). Apr 1989. 12p. 
(RAE-TM-P—1154). Available from NTIS, PC A03/MF A01. 

The performance potential of a 1000-kW gas turbine engine is 
determined in terms of specific fuel consumption and specific 
power. Compressor and turbine efficiencies are assumed size- 
dependent and the cycle temperature is determined from the 
material capability and cooling technology available. Simple cycle 
and heat-exchanger cycles engines for helicopters are considered. 
In the near term, engines with a two-stage gas-generator turbine 
and uncooled power turbine offer an attractive simple cycle solu- 
tion. However, as cycle temperatures are increased, a cooled 
power turbine becomes necessary and a lower pressure ratio en- 
gine with a single-stage gas generator turbine provides the most 
cost effective solution. The heat-exchanger cycle is attractive only 
for those helicopter missions where endurance, or fuel conserva- 
tion, is the dominating requirement. The benefits of variable 
power-turbine geometry are considered marginal. 


10390 (AD-A-212378/4/XAB) US Army workshop on low- 
heat-rejection engines (4th). Sessions for 29-31 March 
1989. Leeds Univ. (UK). 31 Mar 1989. 15p. Available from NTIS, 
PC A03/MF A01. 

There are a number of characteristics exhibited by ceramic mate- 
rials that may provide potential benefits for the reciprocating internal 
combustion engine. However, the brittle nature of these materials 
together with a variability in strength has created difficulties in ap- 
plying ceramic materials to the engine environment. Although a 
wide range of physical properties is available from contemporary 
ceramic materials, a material offering consistently high strength has 
yet to be developed. For sliding-contact applications, desirable 
characteristics include good wear resistance, low friction, ability to 
join metals and good heat dissipation. Test results have shown that 
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cam/follower components with cast iron cam sliding on a silicon ni- 
tride follower exhibit very low wear rates. The application of silicon 
carbide to face seals has also shown substantial reductions in both 
friction and wear when compared with conventional materials. The 
use of ceramic materials for in-cylinder components requires addi- 
tional material characteristics such as high strength and low 
thermal conductivity. Another attractive application for ceramic ma- 
terials has been the exhaust port liner. The primary requirements 
for this application are high thermal shock resistance and low ther- 
mal conductivity. Of all the materials evaluated, aluminium titanate 
has been found to exhibit the most attractive characteristics. 


10391 (AD-A-212379/2/XAB) US Army workshop on low- 
heat-rejection engines (4th). Summary of presentations 29-31 
March 1989. Leeds Univ. (UK). 31 Mar 1989. 41p. Available from 
NTIS, PC AO3/MF A01. 

This paper describes the basic principles underlying the opera- 
tion of low heat loss engines and the magnitude of the efficiency 
improvements that are theoretically achievable. The effect of vary- 
ing degrees of thermal insulation on various operating parameters 
is examined in some detail, as is the relationship between degree 
of insulation and ceramic coating thickness. The effect on ceramic 
materials of severe surface temperature oscillations and the resul- 
tant thermal stress gradients is also discussed. In the following 
section, the paper describes methods of construction adopted both 
for ceramic inserts and coatings, and rig tests for the assessment 
of thermal fatigue under both load and firing cycling. The paper 
does not attempt to draw any general conclusions. 


10392 (NEDOJ-P-8723) Study of the effect of ceramics 
gas turbine development. New Energy Development Organiza- 
tion, Tokyo (Japan). Mar 1988. 182p. (in Japanese). Order Number 
DE90702638. Available from NTIS (US Sales Only), PC A09/MF 
A01. 

The result of the studies made, under contract awarded by the 
NEDO, on the effect of ceramics gas turbine (CGT) development 
has been edited in this report. Gas turbine is an ideal prime mover 
which satisfies the requirements by the Japanese energy policy, 
with the ability to use various kinds of fuel. It has many strong 
features such as light weight, small size, exhaust gas with little pol- 
lutant, low noise, little vibration, etc. The only short point is its low 
thermal efficiency. If ceramic, an excellent heat resisting material, is 
used for CGT, the thermal efficiency of the engine can be theoreti- 
cally improved to become more than 40%. Developments of CGT 
have been activity carried on in the advanced countries in Europe 
and America, supported by the governments. Fundamental prob- 
lems concerning CGT were studied and evaluated. Investigation 
and evaluation were made on the marketability and the effect of the 
product on the possibility of application to other industries and tech- 
nological areas. The effect of CGT development on the economical 
and social environments in Japan was studied. 59 figs., 48 tabs. 
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10383 (CONF-860676—Vol.1) Proceedings of 3rd _ interna- 
tional Stirling engine conference. Volume 1. Rome, 25-27 Jun 
1986. Associazione Termotecnica Italiana, Turin (Italy); Rome Univ. 
(Italy). Jun 1986. 409p. From 3. international Stirling engine confer- 
ence; Rome (Italy); 25-27 Jun 1986. Order Number DE90733698. 
Available from NTIS (US Sales Only), PC A18. 

The key topics covered in this first volume of papers presented 
at the 3rd International Stirling Engine Conference were: develop- 
ment programs in Japan, USA, Great Britain and Italy, underwater 
naval applications, mathematical models for simulation, compo- 
nents and working fluids, heat pumps and cryocoolers. 


10394 (CONF-860676-Vol.2) Proceedings of the 3rd inter- 
national Stirling engine conference. Volume 2. Rome, 25-27 
Jun 1986. Associazione Termotecnica Italiana, Turin (Italy); Rome 
Univ. (Italy). Jun 1986. 441p. From 3. international Stirling engine 
conference; Rome (italy); 25-27 Jun 1986. Order Number 
DE90733699. Available from NTIS (US Sales Only), PC A18. 

The key topics covered in this second volume of papers pre- 
sented at the 3rd International Stirling Engine Conference were: 
engine design and analysis (estimation of losses, dynamic loading, 
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near-adiabatic and near-isothermal heat transfer within the cylin- 
der), experimental test results and the development of novel 
energy conversion units. 


3303 Electric-Powered Systems 
Refer also to citation(s) 9932 


3307 Emission Control 
Refer also to citation(s) 11343 


3308 Alternative Fuels 
Refer also to citation(s) 10156 
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10395 (AD-A-212148/1/XAB) Optimizing the post-START 
(Strategic Arms Reduction Treaty) US strategic nuclear force 
mix. Master’s thesis. Leary, D.A. Naval Postgraduate School, 
Monterey, CA (USA). Jun 1989. 88p. Available from NTIS, PC 
AO5/MF A01. 

This thesis examines the impact a START agreement might have 
on the United States and Soviet strategic nuclear forces. It then 
proposes an optimum post-START force mix for the United States 
and the Soviet Union. The current, as well as projected, post- 
START targeting policies are discussed. It is concluded that the 
impact of a START agreement on the current U.S. strategic target- 
ing policy will be minimal. Although the target data base will not 
shrink as much as the forces tasked to cover it, a prioritization of 
targets is all that should be necessary with a post-START force. A 
START agreement will mean major reductions in U.S. and Soviet 
strategic nuclear forces. As proposed in this thesis, only the ICBM 
leg of the Triad will require any major re-structuring. This would in- 
clude the addition of mobile ICBM systems. The SLBM and bomber 
legs will feel minimal changes (i.e., retiring POSEIDON SSBNs and 
retiring or converting some older B-52s). It is recommended that the 
B-52 program be cancelled, and funding be re-directed into mobile 
ICBM systems. By doing so the United States could utilize technol- 
ogy available today to strengthen its forces and not gamble on the 
low-observable technology which a stealth bomber might have. 


3502 Proliferation 
Refer also to citation(s) 11291 


36 MATERIALS 
Refer also to citation(s) 10016, 10466, 10654, 10656 


10396 (ENEA-RT-TIB-88-44) Contributions to the 1988 con- 
ference on European Material Research Society (Strasbourg, 
31 May-2 Jun 1988). ENEA, Frascati (Italy). Centro Ricerche Ener- 
gia. May 1989. 32p. (CONF-8805147—Exc.: European Materials 
Research Society meeting, Strasbourg (France), 31 May - 2 jun 
1988). Order Number DE90705990. Available from NTIS (US Sales 
Only), PC A03/MF A01. 
Individual papers in these proceedings are separately indexed. 


10397 Semiconductor processing with excimer lasers: An 
overview. Young, R.T. Materials Research Society Symposia 
Proceedings (USA), 23: 217-227 (1984). DOE Contract W-7405- 
ENG-26. 

The present level of development of excimer lasers, as it relates 
to semiconductor processing, and the advantages of these lasers 
for such processing, are reviewed. Extensive comparisons of the 
quality of annealing of ion-implanted Si obtained with XeCl and 
ruby lasers are presented. Major applications in the area of solar 
cell fabrication, silicon-on-sapphire technology, laser photochemical 





processing, and submicron optical lithography are outlined and dis- 
cussed. 22 refs., 9 figs. 


10398 Oxygen isotope effect in high-temperature oxide su- 
perconductors. zur Loye, H.S.; Leary, K.J.; Keller, S.W.; Ham, 
W.K.; Faltens, T.A.; Michaels, J.N.; Stacy, A.M. Science (Washing- 
ton, D.C.) (USA), 238: 1558-1560 (11 Dec 1987). 

The effect of oxygen isotope substitution on the superconduct- 
ing transition temperature, T., has been measured for 
BaBip.25Pbo.7503 (Te + 11 K) and Lay; a5 Cap. 5CuO, (Te % 20 K), 
and is compared to the shifts observed for La; gsSro.;5 CuO, (Te ~ 
37 K) and YBazgCu307 (T- ~ 92 K). For all four materials, the tran- 
sition temperature is shifted lower temperature upon substitution of 
oxygen-18 for oxygen-16. The observed shifts demonstrate that 
phonons are involved in the electron-pairing mechanism in these 
oxide superconductors. 


3601 Metals and Alloys 


Refer also to citation(s) 9156, 9192, 9219, 9220, 9627, 9629, 9656, 
9664, 9665, 9666, 9667, 9672, 9683, 9684, 9685, 9686, 9740, 
9741, 9794, 9803, 9834, 9938, 10046, 10534, 10542, 10602, 
10635, 10636, 10652, 10735, 10736, 10768, 10789, 10792, 10803, 
10852, 10866, 10868, 10869, 10872, 10873, 10875, 10876, 10880, 
10885, 10886, 10888, 10911, 10914, 10921, 10922, 10925, 10927, 
10930, 10931, 10937, 10941, 10943, 10963, 10965, 10968, 10970, 
10971, 10972, 10974, 10976, 10977, 10978, 10982, 10983, 10986, 
10996, 10997, 10998, 10999, 11000, 11002, 11003, 11004, 11005, 
11008, 11010, 11012, 11014, 11039, 11042, 11043, 11044, 11046, 
11047, 11048, 11050, 11051, 11053, 11054, 11055, 11056, 11057, 
11059, 11060, 11061, 11062, 11063, 11064, 11065, 11066, 11067, 
11068, 11070, 11071, 11072, 11073, 11074, 11075, 11076, 11077, 
11078, 11079, 11080, 11081, 11083, 11084, 11085, 11086, 11087, 
11168, 11169, 11947, 12023, 12049, 12050, 12051, 12111, 12134 


10399 (AD-A-—212278/6/XAB) X-ray study of W(001) with 
and without hydrogen. Evans-Lutterodt, K.; Birgeneau, R.J.; 
Specht, E.D.; Chung, J.W.; Brock, J.D. Massachusetts Inst. of 
Tech., Cambridge, MA (USA). Research Lab. of Electronics. Jun 
1989. 9p. Available from NTIS, PC A02/MF A01. 

Pub. in Jnl. of Vacuum Science and Technology A, Vol. 7, No. 3, 
2209-2216(May/Jun 1989). 

The authros carried out synchrotron x-ray-diffraction studies of 
the clean W(00 1) metal surface reconstruction transition as a 
function of temperature, and of the room-temperature phases and 
phase transitions of W(001) with submonolayer coverages of hy- 
drogen. They were able to measure one and one-half decades of 
change in diffraction line width, and three decades in the ampili- 
tude. The detailed dependences of the surface peak widths are 
consistent with the predictions of the two-dimensional XY model 
with cubic anisotropy to leading order. They also found that the 
clean surface structure is commensurate at all temperatures mea- 
sured, above and below the transition temperature. For hydrogen 
covered W(001), the data suggest a simple picture in which at very 
low coverages there is a trade-off with increasing coverage, analo- 
gous to that in a two-phase coexistence region, between 
hydrogen-poor and hydrogen-rich regions. With further increase in 
coverage, the surface layer exhibits a commensurate- 
incommensurate transition which, rather than being a solid-solid 
transition as previously assumed, is actually a lattice-gas melting 
transition into a domain-wall fluid phase. Such surface domain-wall 
fluid phases should occur commonly in chemisorbed systems. 


10400 (ALS/TR-89-15) Influence of velocity of deformation 
in permanent deformations, with special reference to after- 
effects. (Ueber den einfluss der deformations-geschwindigkeit bei 
bleibenden deformationen mit besonderer beruecksichtigung der 
nachwirkungserscheinungen). Ludwik, P. 2ip. Translated from 
Physikalische Zeitschrift; 10: No. 12, 411-417(7 May 1909). : (May 
1989). Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-76DP00789. 

Whereas in bodies of liquid the internal friction increases propor- 
tionally, according to Newton's laws, with the velocity differentials of 
the liquid layers in friction, for solid bodies the nature of the influ- 
ence of velocity of deformation on the magnitude of internal friction 
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is Known to have been but little investigated. Since there is no strict 
boundary between liquid and solid bodies, it may well be surmised 
that the relationship between internal friction and velocity does not 
differ in principle between the two states of matter. In the following, 
this will be illustrated more fully, and then it will be shown firstly 
that the “afterflow” (or “after-elongation”) of solids — one of the 
most familiar and most interesting of after-effects — is simply a nec- 
essary consequence of the above relationship, and secondly that 
even a very slight change, seemingly quite negligible in practice, of 
internal friction with velocity of deformation often has a very consid- 
erable influence on the deformability, the malleability, of materials. 


10401 (ALS/TR-89-18) Propagation of visco-elastic plastic 
waves in rods. (Rasprostranenie uprugo-vyazko-plasticheskikh 
voin v sterzhnyakh). Sokolovskii, V.V. (AN Armyanskoj SSR, Ere- 
van (USSR). Inst. Mekhaniki). 25p. Translated from Prikladnaya 
Matematika i Mekhanika; 12: 261-280(1968). : (19 Jun 1989). 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. 

This study contains an investigation of the question of the propa- 
gation of waves in rods made of a material which has elastic and 
visco-plastic properties. These properties of the material are de- 
scribed by a number of relations between the stresses and the 
deformations given in differential form. 4 refs. 


10402 (BNL-43235) Nanolayer reactions in aluminum- 
metal interfaces. Barrera, E.V.; Ruckman, M.W.; Heald, S.M. 
Brookhaven National Lab., Upton, NY (USA). [1989]. 6p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH00016;AS05-80ER10742. (CONF-891119-58: Materials 
Research Society fall meeting, Boston, MA (USA), 27 Nov - 2 dec 
1989). Order Number DE90004955. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

Surface extended x-ray absorption fine structure (SEXAFS) mea- 
surements on the nanometer level were made for Al/M interfaces 
where M wa Cu or Ni. The samples were studied immediately after 
deposition and after heat treatments. Significant differences in in- 
terface reactions were observed depending on deposition direction 
(Cu on Al or Al on Cu) and the amount of mixing was also related 
to whether M was Cu or Ni. The SEXAFS measurements revealed 
that there were no detectable amounts of C or O present. One per- 
cent Zn was observed to be in the Al layers. The results obtained 
from the as-deposited interfaces correlate well with data obtained 
from buried interfaces of like element combinations. 7 refs., 2 figs. 


10403 (CEA-CONF-9908) Experimental determination of J 
value on circumferencially cracked stainless steel pipes under 
bending. Moulin, D; Lebey, J.; Acker, D. CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Etudes 
Mecaniques et Thermiques. 1989. 9p. (CONF-8902121-: 2. inter- 
national conference on pipework engineering and operation, 
London (UK), 21-22 Feb 1989). Order Number DE90737359. Avail- 
able from NTIS (US Sales Only), PC A02/MF A01. 

Development of leak before break methodology in nuclear indus- 
try requires determination of conditions of crack stability in piping 
products. Due to tough and strain-hardening materials invoived, a 
promising parameter to characterize such a behaviour seems to be 
the driving force J. An experimental program is carrying on in CEA 
at Saclay in order to establish and to verify analytical and experi- 
mental methods to predict conditions of crack stability. It concerns 
circumferentially cracked tubes. The through wall crack center an- 
gles range from 30° to 150°. Blunt end notches are considered, as 
well as fatigue precracked notches. Loading is imposed monotoni- 
cally in displacement controlled conditions until maximal load is 
reached. The paper will present experimental procedure and first 
results obtained. Instrumentation and typical recordings (load, rota- 
tions at different distances from crack section, crack opening 
displacement, electric potential drop, ovalization) will be described. 
Experimental results are interpreted in terms of limit analysis and J 
estimation to predict crack initiation and maximal loads as a func- 
tion of crack length. Results obtained permit the adjustment of 
experimental scaling functions usually employed for J evaluation 
with one single specimen. These functions are compared with ana- 
lytical ones based on theoretical considerations of a simple limit 
state of the pipe cracked section. 
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10404 (CEA-CONF-9909) Experimental determination of 
the crack driving force J for circumferencially cracked piping 
elbows. Touboul, F.; Foucher, N.; Acker, D.; Nedelec, M. CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. d’Etudes Mecaniques et Thermiques. 1989. 10p. (CONF- 
8902121-: 2. international conference on pipework engineering 
and operation, London (UK), 21-22 Feb 1989). Order Number 
DE90737358. Available from NTIS (US Sales Only), PC A02/MF 
AQ}. 

In order to study the nocivity of defects on the mechanical be- 
haviour of piping systems, experiments on circumferencially 
cracked piping components have been conducted. We aimed to 
compute a value of the so-called "J, integral’, which characterizes 
the capacity to initiate of a pre-existing crack. Using experimental 
results only, we tried to get rid of the usual formulae hypothesis, 
based on semi-computed results. Mechanical through-walled de- 
fects have been machined in order to represent crack from 60° to 
150° center angle. Bending moment to curvature curves have been 
outlined and initiation of propagation was determined using electric 
potential drop technic. Ten in-plan closing tests on austenitic el- 
bows were conducted: 5 in an opening way, 5 in a closing way. J 
integral value was determined by integration of experimental re- 
sults. Direct integrations were performed as well as calculations 
using scaling functions, fitted on the test results. The crack driving 
force Ji. at initiation was slightly greater than other values found in 
other publications. 


10405 (CISE-4802) Lasers in industry: Metalworking 
processes and systems. Sona, A. Centro Informazioni Studi Es- 
perienze, Milan (Italy). 1989. 6p. (CONF-870861-1: 7. general 
conference of the European Physical Society in collaboration with 
the Finnish Physical Society: Trends in Physics (EPS-7), Heisinki 
(Finland), 10-14 Aug 1987). Order Number DE90733696. Available 
from NTIS (US Sales Only), PC A02. 

Reprinted from 'Physica Scripta, Proceedings of the 7th General 
Conference of the European Physical Society (Helsinki, 10-14 Aug 
1987)’, Vol. T23, pp. 288-292, 1988. 

After a brief review of the lasers available for metal-working pro- 
cesses an analysis of the interaction of laser radiation with matter 
is provided in the power density ranges of practical use namely: 
(a) high energy density processes exploiting focused beams to in- 
duce solid to liquid or to vapour state changes to allow the material 
removal for cutting or the formation of molten and resolified mate- 
rial channels for welding and joining. (b) Medium energy density 
processes exploiting unfocused beams with a suitable spatial distri- 
bution to provide surface treatments without change of state or 
with surface melting for hardening and cladding. Class (a) pro- 
cesses require a more complex analysis taking into account both 
the direct energy transfer from the beam to the workpiece by direct 
absorption and the coupling of the energy via the plasma gener- 
ated by the interaction. Class (b) processes can be treated with 
simpler models under the assumption of constant values for the 
absorption and for the thermal parameters of the target. Tempera- 
ture dependent parameters can also be considered with added 
complexity. Finally a short outline will be provided of the systems 
which can implement in practice the laser metalworking process. 


10406 (CNEA-NT-—4/89) Stress-relaxation of zirconium and 
Zircaloy-4 near to 673 K: Influence of dynamic strain ageing 
and anelastic deformation. Rubiolo, G.H. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). Dept. de Materiales; 
Rosario Univ. Nacional (Argentina). Inst. de Fisica. 1989. 222p. (In 
Spanish). (CNEA-PMTM/T-8). Order Number DE90611888. Avail- 
able from NTIS (US Sales Only), PC A10/MF A01 - OSTI; INIS. 
Stress-relaxation data in polycrystalline -zirconium and Zircaloy- 
4, between 645 K and 695 K, are reported. The study has been 
performed at different initial conditions of the material: recrystal- 
lized, cold-worked 64% by rolling and stress relieved at 813 K, for 
1 h in high vacuum. The results are interpreted in terms of a 
constitutive equation of plastic deformation based on diffusion con- 
trolled motion of jogged screw dislocations and cell-formation. The 
internal stress field, in the recrystallized material, is assumed to be 
composed of two terms. A component is generated by the cell 
walls and is stable during a relaxation run. The other one is gener- 
ated by the impurities segregated to the mobile dislocations and is 
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strain rate dependent. From fitting of the experimental data to the 
model, it was possible to estimate: (a) the activation energy for 
self-diffusion; (b) the binding energy between the impurity and the 
dislocation; (c) the activation energy for the diffusion of the impurity; 
(d) the concentration of jogs and, (e) the concentration of impurities 
in the crystal. The results obtained seem to indicate that oxygen is 
responsible for dynamic strain-ageing. It is concluded that, in the 
temperature region where strain-ageing is active, the mobile dislo- 
cations will form cell walls with jogs saturated with oxygen. This 
can inhibit climb and stop the recovery process in the walls. Fur- 
thermore, the strain-rate sensitivity parameter, derived from the 
proposed model, can explain the changes in curvature found on- 
the stress-relaxation curves between 298 and 723 K. (Author). 


10407 (CONF-880653-5) Effect of manganese additions on 
the physical and superconducting properties of Nb-46.5Ti. 
Collings, E.W. (Battelle Columbus Div., OH (USA)); Marken, K.R. 
Jr.;; Ho, J.C.; Kreilick, T.S. Battelle Columbus Div., OH (USA). 
[1988]. 14p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-86ER40296. From International conference on cryo- 
genic materials: applications and properties; Shenyang (China); 
7-10 Jun 1988. Order Number DE90005393. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

Some physical- and superconductive properties of Nb-46.5Ti 
doped with (nominally) 2, 4, and 6 wt % Mn have been studied. 
Properties measured were: residual resistivity, magnetic suscepti- 
bility, low- temperature specific heat (which yields the transition 
temperature, T,, the Debye temperature, and the electronic spe- 
cific heat coefficient), and (in the case of Cu-clad monofilamentary 
strands) upper critical field and critical current density, J.. The 
beta-stabilizing strength of Mn, estimated from metallurgical data, 
is six times greater (on a weight basis) than that of Nb. 
Superconductive-property evidence places it as an even stronger 
beta stabilizer. As a result of the tendency of Mn to suppress the 
precipitation of alpha phase, the J. of commercially processed Cu- 
clad Nb-46.5Ti-base monofilamentary strands decreases rapidly 
with Mn content to such and extent that Nb-46.5Ti-6Mn exhibits a 
peak effect. 7 refs., 8 figs., 6 tabs. 


10408 (CONF-890701—22) Magnetic studies of proximity- 
effect coupling in a very closely spaced fine-filament NbTi/ 
CuMn composite superconductor. Collings, E.W.; Marken, K.R. 
Jr.; Sumption, M.D.; Gregory, E.; Kreilick, T.S. Battelle Columbus 
Div., OH (USA). [1989]. 8p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-86ER40296. From _ Intemational 
cryogenic materials conference; Los Angeles, CA (USA); 24-28 Jul 
1989. Order Number DE90005387. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Magnetization studies have been conducted on a 23,000-filament 
composite (with a filament-spacing/filament-diameter ratio, s/d, of 
about 0.19) drawn down to d = 11.5 to 0.5 um. Various techniques 
have been used to explore the occurrence and properties of 
proximity-effect coupling between the filaments across the Cu-0.5 
wt.% Mn matrix. This coupling, which sets in at d < 1.5 um — 
much smaller than 2.5 um intended for superconducting supercol- 
lider (SSC) magnet applications — is studied both at low fields (well 
below the H,; of the NbTi) and at high fields (of up to 1.5 tesla (15 
kG)). 7 refs., 6 figs., 3 tabs. 


10409 (CONF-890701-23) Ac loss measurements of two 
multifilamentary NbTi composite strands. Collings, E.W. (Bat- 
telle Memorial Inst., Columbus, OH (USA)); Marken, K.R. Jr.; 
Sumption, M.D.; Goldfarb, R.B.; Loughran, R.J. Battelle Memorial 
Inst., Columbus, OH (USA). [1989]. 9p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-86ER40296. From Interna- 
tional cryogenic materials conference; Los Angeles, CA (USA); 
24-28 Jul 1989. Order Number DE90005388. Available from NTIS, 
PC A02/MF A01 - OSTI; GPO Dep. 

As part of an interlaboratory comparative testing program con- 
ducted in support of the Versailles Agreement on Advanced 
Materials and Standards (VAMAS), transverse-field de hysteresis 
loss measurements were made at liquid-helium temperatures at 
fields of up to 3 T (30 kG) on two samples of multifilamentary NbTi 
composite. The strands differed widely in filament number, were 
comparable in filament diameter, and one of them was provided 
with a Cu-Ni barrier between the filaments. The results have been 





analyzed, and magnetically deduced critical current density values 
obtained (for comparison with directly measured transport data) us- 
ing various standard techniques. Based on these studies, a 
figure-of-merit for ac loss is recommended. The Cu-matrix strand, 
with its interfilamentary spacing of less than 1 um, exhibited pro- 
nounced proximity-effect-induced coupling losses; this was not 
observed in the mixed-matrix strand which possessed not only a 
Cu-Ni barrier but also an interfilamentary spacing of typically 4 um. 


10410 (CONF-890701—24) Critical field enhancement due 
to field penetration in fine-filament conductors. Collins, 
E.W. (Battelle Columbus Div., OH (USA)); Markworth, A.J.; McCoy, 
J.K.; Marken, K.R. Jr.; Sumption, M.D.;; Gregory, E.; Krelick, T.S. 
Battelle Columbus Div., OH (USA). 1989. 7p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-86ER40296. From In- 
ternational cryogenic materials conference; Los Angeles, CA 
(USA); 24-28 Jul 1989. Order Number DE90005389. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

In samples in which at least one dimension, say 2R, is compara- 
ble to a penetration depth, ,, the flux-exclusion volume at fields 
below H,, is less than the true sample volume. This “volume ero- 
sion” has two important consequences: (i) it causes the Meissner 
susceptibility to be less than the standard value — for example, for 
a field-parallel plate, by a factor 1-(1/x)tanh(x), where x = R/X,; (ii) 
it reduces the flux-exclusion energy density (based on the initial 
sample volume) by the square of that factor. In the latter case it 
calls for an enhanced applied field strength to terminate the Meiss- 
ner state — that enhancement factor being accordingly 1/,/1-(1/ 
x)tanh(x). Both of these effects become more and more pro- 
nounced as T approaches Te, since the field-penetration depth 
increases with temperature according to 1/,/1-t*, where t = T/Te. 
The susceptibility-depletion and field-enhancement effects have 
been studied on a series of very fine filament composites (with 
NbTi filament diameters ranging from 0.5 to 11.6 um), prepared 
from 23, 000-filament NbTi/CuMn strands from which (to avoid un- 
wanted proximity-effect coupling) the Cu has been removed by 
etching and replaced by epoxy. For example, at 4.2 K in the finest- 
filament material, susceptibility was found to be 1/15 of the 
Meissner value, and the sample exhibited a lower critical applied 
field of 607 gauss. 12 refs., 7 figs., 2 tabs. 


10411 (CONF-890701—25) Low temperature specific heat 
and magnetic susceptibility of NbTi and NbTIMn alloys. 
Collings, E.W. (Battelle Columbus Div., OH (USA)); Smith, R.D.; 
Ho, J.C.; Wu, C.Y. Battelle Columbus Div., OH (USA); Wichita 
State Univ., KS (USA). 1989. 9p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-86ER40296. From International 
cryogenic materials conference; Los Angeles, CA (USA); 24-28 Jul 
1989. Order Number DE90005390. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

We report on the results of a low temperature specific heat and 
magnetic susceptibility studies of a series of annealed-and- 
quenched binary NbTi alloys in the concentration range 41~53 
wt.% Nb, which includes most compositions of technical interest. 
Also discussed is the influence of Mn on the calorimetrically mea- 
sured properties of NbTi. Three series of alloys are considered: (i) 
a set of binary control alloys; (ii) alloys with Mn content fixed at 
~0.5 wt.% and with Nb concentration between about 41 and 53 
wt.%; (ii) alloys with an almost fixed Ti content (~46 wt.%) and 
with Mn concentration between 0 and ~5 wt.%. In alloys such as 
Ti-52Nb it is demonstrated that the addition of several percent of 
Mn causes a decrease in the electronic specific heat coefficient 
and a concomitant decrease in T-. In that regard the effect of Mn 
on Te(dT-/de = —0.22 K/at.%) is comparable to that of Cr, Mo, or 
Re (for which dT,./de = —0.2 K/at.%). It is concluded: (i) that Mn is 
a strong stabilizer of the bec phase in Ti-base alloys; (ii) that Mn in 
bee NbTi acts like any other nonmagnetic transition-element and 
influences T-through its influence on the band density of states. 11 
refs., 7 figs., 3 tabs. 


10412 (CONF-890701-26) Design of coupled or uncoupled 
multifilamentary SSC-type strands with almost zero retained 
magnetization at fields near 0.3 T. Collings, E.W.; Marken, K.R. 
Jr.; Sumption, M.D. Battelle Columbus Div., OH (USA). [1989]. 8p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO02- 
86ER40296. From International cryogenic materials conference; 
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Los Angeles, CA (USA); 24-28 Jul 1989. Order Number 
DE90005391. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
Multifilamentary Cu-matrix strands with interfilamentary spacing 
as small as 0.2 um can be almost fully decoupled by the addition 
of 0.5 wt % Mn to the interfilamentary Cu. Decoupling in this way 
seems to be beneficial from a field-stability standpoint. On the 
other hand, the elimination of coupling does little to reduce residual 
strand-magnetization at the injection field of about 0.3 T when that 
field is approached, as usual, along the shielding branch of M(H). 
This residual diamagnetic magnetization (say Mr) of the winding 
material is responsible for unwanted distortion (multipole formation) 
of the dipolar field. It is demonstrated that Mp can be locally 
cancelled to zero by associating the strand with a small volume- 
fraction (less than 2%, depending on filament diameter) of pure Ni 
or any other low-field-saturable ferromagnetic material. The pres- 
ence of the Ni has little effect on the shape of the M(H) hysteresis 
loop of the strand, other than to shift its wings uniformly in the +M 
(when H is positive) and —M directions, respectively. In practice, 
the Ni could be administered as: (a) additional filaments, (b) inter- 
filamentary barriers, or (c) an electroplated layer on the outside of 
the strand. 9 refs., 2 figs., 4 tabs. 


10413 (CONF-891119-57) Thermal annealing of solid Kr 
precipitates in Ni. Birtcher, R.C.; Rest, J.; Bergstrom, D.S. Ar- 
gonne National Lab., IL (USA). Nov 1989. 7p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From 
Materials Research Society fall meeting; Boston, MA (USA); 27 
Nov - 2 dec 1989. Order Number DE90004885. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

After implantation into Ni at room temperature, Kr condenses 
under high pressure as an fcc solid aligned with the Ni lattice. Evo- 
lution of these precipitates during subsequent thermal annealing to 
a temperature of 650 C has been followed with transmission elec- 
tron microscopy and modeled with rate theory. Room temperature 
implantation results in a monomodal size distribution of small solid 
Kr precipitates. When Kr is implanted into Ni at 500 C, some pre- 
cipitates grow to larger sizes, and the precipitate size distribution 
becomes bimodal. Annealing to temperatures below 600 C after 
room temperature implantation produces a bimodal size distribution 
consisting of small solid Kr precipitates and large Kr bubbles. An- 
nealing above 600 C leads to more complete precipitate motion 
and coalescence that eliminates all small precipitates and results in 
a monomodal size distribution of large faceted bubbles. Rate- 
theory modelling of Kr implantation into Ni at 500 C suggests that 
small solid Kr precipitates are immobile and that Kr melting is re- 
quired for precipitate mobility. Similar calculations for thermal 
annealing experiments show that the bubble size distribution be- 
comes bimodal when only a small fraction of the small precipitates 
melt and become mobile during annealing, while the size distribu- 
tion remains monomodal when all precipitates become mobile after 
Kr melting at higher temperatures. 12 refs., 3 figs. 


10414 (CONF-900216—1) Material responses to incident x- 
rays. Smith, M.S. Oak Ridge National Lab., TN (USA). [1989]. 6p. 
Sponsored by U.S. Department of Defense; U.S. DOE Energy 
Research. DOE Contract AC05-840R21400. From HEART confer- 
ence; Monterey, CA (USA); 12-16 Feb 1990. Order Number 
DE89015366. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

This paper discusses results of hydrodynamic calculations to 
assess the thermo-mechanical response of various materials to en- 
ergy loadings from incident x-rays. A beryllium mirror surface 
impurity study was performed to determine what effect surface im- 
purities contribute to the material response. A second study, the 
LAMPSHADE survivability analysis, was conducted to ascertain 
whether the satellite debris shield would survive various X-ray 
energy loadings. The PUFF-TFT code was used to assess the ma- 
terial response from incident x-rays. The PUFF code calculates 
stress wave formation and propagation by numerical integration of 
the conservation equations in a one-dimensional Lagrangian coor- 
dinate system. The TFT package accounts for the effects of dose 
enhancement due to the transport of secondary particles with 
ranges comparable to the thickness of the thin material layers and 
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thermal conduction between thin material layers. These two modifi- 
cations (among others) more accurately portray the degree of 
energy sharing between thin layers, thereby modifying the ex- 
pected energy depositions based on normal x-ray interactions and 
possibly altering the anticipated thermo-mechanical response of the 
medium. 3 refs., 4 figs., 1 tab. 


10415 (CONF-8809322-2) Modeling dislocation evolution 
in irradiated alloys. Stoller, R.E. Oak Ridge National Lab., TN 
(USA). [1988]. 31p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From TMS fall meeting; Chicago, 
IL (USA); 25-30 Sep 1988. Order Number DE90004921. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

Neutron irradiation of structural materials leads to such observ- 
able changes as creep and void swelling. These effects are due to 
differential partitioning of point defects. Although most radiation- 
produced point defects recombine with an antidefect, a very small 
fraction of the defects survive. The surviving defect fraction is di- 
rectly related to the density and type of extended defects that act 
as point defect sinks. Defect partitioning requires the presence of 
more than one type of sing and that at least one of the sinks has a 
capture efficiency for either vacancies or interstitials that is different 
from that of the other sink(s). For example, dislocations provide the 
interstitial “bias” that drives swelling and the ration of the disloca- 
tion to cavity sink strength determines the swelling rate. These sink 
strengths change during irradiation and an explicit model of their 
evolution is required to simulate swelling or creep. Such a model 
has been developed; the influence of various model assumptions 
and parameters is discussed. The model simulates the evolution of 
Frank faulted interstitial loops, providing a dislocation source and 
the glide/climb of the dislocation network leading to annihilation of 
dislocation segments. Good agreement is found between model 
predictions and experimental data. Swelling simulations are shown 
to be quite sensitive to the dislocation model. 39 refs., 7 figs., 2 
tabs. 


10416 (DOE/PC/89904-T4, pp. 13.1-13.12) Thermal meth- 
ods tor healing defects in protective oxide films on alloys. 
Swisher, J.H.; Cho, W.D.; Qiu, W.W. Southern Illinois Univ., Car- 
bondale, IL (USA). Coal Extraction and Utilization Research 
Center. Oct 1989. In High-sulfur coal research at the SIUC (South- 
em Illinois University at Carbondale) Coal Technology Laboratory. 
Quarterly progress report, July 1-September 30, 1989. Order 
Number DE90003310. Available from NTIS, PC AMF/07 A01. 

Additional results were obtained on the general oxidation and 
defect healing behavior of a Cr-plated, Fe-8.3% Cr-1.0% Mo alloy. 
This method of surface modification produced improvements in oxi- 
dation resistance which varied with diffusion bonding time. There 
was also an encouraging observation made after a defect healing 
experiment: an enhancement of the Cr concentration was detected 
in the flaw area, and therefore a more protective oxide formed in 
the flaw. In a second series of experiments, lateral oxide growth 
over platinum bands embedded in the surface of specimens was 
observed. The behavior was similar to the growth of FeO over gold 
bands on pure iron studied last year (Swisher et al. 1989). 


10417 (ENEA-RT-TIB—88-26) Partially amorphous alloys: 
Diffration spectra analysis. Determination of crystalline phase 
fraction. Padella, F.; Magini, M.; Ennas, G.; Enzo, S. ENEA, 
Casaccia (Italy). Dipt. Tecnologie Intersettorialli di Base. Dec 1988. 
24p. (in Italian). Order Number DE90733595. Available from NTIS 
(US Sales Only), PC A03. 

A set of programs has been developed in Fortran 4 in order to 
quantify the fraction of one (or more) crystalline phase present in 
an amorphous sample. Theoretical principles as well as programs 
flowsheets are described. Particular attention is devoted to the 
peak profile determination. As an example, the crystalline FeZr2 
fraction present in a partly amorphous sample prepared by Melt 
Spinning has been evaluated. 


10418 (ENEA-RT-TIB-88-44, pp. 17-32) Excimer laser pho- 
tolysis of organometallic compounds for Zn deposition. 
Borsella, E. (ENEA, Frascati (Italy). Dipt. Tecnologie Intersettoriali 
di Base); Larciprete, R. ENEA, Frascati (Italy). Centro Ricerche En- 
ergia. May 1989. (CONF-8805147-Exc.: European Materials 
Research Society meeting, Strasbourg (France), 31 May - 2 jun 
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1988). In Contributions to the 1988 conference on European Mate- 
rial Research Society (Strasbourg, 31 May-2 Jun 1988). Order 
Number DE90705990. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

The mechanism of dimethylzinc (DMZn) and diethyizinc (DEZn) 
photofragmentation through two-photon resonant absorption to the 
lowest electronic dissociative states was investigated by tunable 
dye-laser multiphoton ionization time-of-flight mass spectroscopy. 
In the second part of the work, DEZn was chosen as precursor 
compound for zine film photodeposition, since MPI-TOF measure- 
ment had shown that the main dissociative channel at 248 nm (KrF 
emission) produced Zn atoms. The organometallic compound was 
photolyzed by a focussed KrF excimer laser beam perpendicularly 
impinging onto a quartz substrate. Localized zinc deposits with 
thickness in the range 300-300 A were obtained and the deposition 
process was investigated by monitoring the time evolution of the 
fraction of He-Ne laser beam trasmitted by the growing zinc film. 


10419 (EUR-11812) Development and evaluation of coat- 
ings and claddings for protection of high temperature alloys 
used in coal conversion processes: COST 501, CCR 2: Final 
report, September 1983-August 1987. Lang, E. (Commission of 
the European Communities, Petten (Netherlands). Joint Research 
Centre). Commission of the European Communities, Luxembourg 
(Luxembourg). Directorate General Telecommunications, Informa- 
tion Industries and Innovation; Commission of the European 
Communities, Petten (Netherlands). Joint Research Centre. 1988. 
171p. Sponsored by Commission of the European Communities. 
Available from NTIS (US Sales Only), PC AO8/MF A01; Office for 
Official Publications of the European Communities, 2, rue Mercier, 
L-2985 Luxembourg; Price: ECU 13.75. 

Objectives of the present study were: assess the corrosion be- 
haviour of a number of different variants of FeCrAlY-steels in 
sulphur-bearing gases, and to optimize their composition for obtain- 
ing good corrosion resistance in complex gaseous environments; 
compare their behaviour when laid down as overlay coatings with 
coatings produced by other techniques; assess the thermomechan- 
ical stability of these coatings on the selected substrate alloys; 
assess the effect of mechanical strain on the protective capability 
of coatings and scales in corrosive environments; investigate the 
effect of the application of various coatings on the high tempera- 
ture creep behaviour of selected substrate alloys; and to evaluate 
the adhesion and mechanical integrity of different coating 
(cladding)/substrate composites by thermal shock/fatigue testing. 
Testing procedures included corrosion tests in autoclaves assessed 
by gravimetric measurements, creep and creep rupture experi- 
ments in air and complex aggressive environments, and thermal 
shock/fatigue testing on test pieces which were coated by different 
techniques. Coatings investigated included FeCrAly-alloys 
deposited by different variants of spraying techniques, pack- 
aluminising, CeOz sol-gel coatings, CoCrAlY-coatings laid-down by 
electroplating, AlsTi-coatings applied by low pressure plasma 
spraying (LPPS) and semi-transferred arc technique (S.A.) and Fe- 
cralloy claddings obtained by coextrusion. Coatings were generally 
applied onto two different substrate alloys: Alloy 800H (wrought 
steel) and HP40Nb (cast steel), but for some coating techniques, 
such as LPPS, semi-transferred arc (S.A.) and flame-spraying also 
type 316 stainless steel and mild steel were used as substrate ma- 
terials. 20 refs., 96 figs., 4 tabs. 


10420 (FRCEA-TH-211) Induced effects in Fe-Ni-Cr 
austenitic alloys by electron irradiation. Huguenin, D. CEA Cen- 
tre d'Etudes Nucleaires de Grenoble, 38 (France); Grenoble-1 
Univ., 38 (France). 1989. 112p. (in French). Order Number 
DE90737345. Available from NTIS (US Sales Only), PC A06/MF 
A01. 

Materials behaviour under high energetic particles exposure has 
to be know for technological aspects, but also for microscopic ma- 
terial state physics. Large macroscopic investigations have been 
developed but reliability with theoretical calculations or fundamental 
physics measurements is not clear. We present four experimental 
procedures in order to characterize austenitic Fe-Ni-Cr synthetic al- 
loys in the atomic scale. First, results obtained about vacancy and 
interstitial, after electrical resistivity measurements and monoener- 
getical or classical positron annihilation process, are discussed. 





Then, defects clustering and microstructural evolution is investi- 
gated using positron lifetime measurements and high resolution 
electronic microscopy. In this study, special care has been taken to 
understand the composition effect as a function of the irradiation 
conditions. 


10421 (INIS-mf—11566) Corrosion problems of power engi- 
neering: 7. conference. Skoda, Pizen (Czechoslovakia). Zavodni 
Pobocka Ceske Vedeckotechnicke Spolecnosti. Dec 1987. 132p. 
(In Czech, Slovak). (CONF-8712154—: 7. conference on corrosion 
problems of power engineering, Marianske Lazne (Czechoslo- 
vakia), 8-10 Dec 1987). Order Number DE90611944. Available 
from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

The proceedings of the conference Corrosion Problems of Power 
Engineering held from 8 to 10 Dec 1987 in Marianske Lazne (CS) 
contain the full texts of 26 papers of which 12 fall under the INIS 
Subject Scope. The papers discuss structural materials for the 
components of the primary and secondary coolant circuits of nu- 
clear power plants with WWER type reactors. Attention is devoted 
to various aspects of corrosion behaviour of the materials during 
normal operation of a nuclear power plant and in deactivation 
agents. (Z.M.). 


10422 (INIS-mf—11566, pp. 8-12) Degradation of steel 
O6Cr13Ni4 due to long-term exposure at temperature of 400 
degC. Hubackova, J. (Vysoka Skola Banska, Ostrava (Czechoslo- 
vakia)); Mazanec, K.; Cihal, V. Skoda, Pizen (Czechoslovakia). 
Zavodni Pobocka Ceske Vedeckotechnicke Spolecnosti. Dec 1987. 
(In Czech). (CONF-8712154—-: 7. conference on corrosion prob- 
lems of power engineering, Marianske Lazne (Czechoslovakia), 
8-10 Dec 1987). In Corrosion problems of power engineering: 7. 
conference. Order Number DE90611944. Available from NTIS (US 
Sales Only), PC A07/MF A01 - OSTI; INIS. 

Corrosion changes of electrochemical properties and the charac- 
ter of corrosion damage were studied in steels type O6Cri3Ni4 
envisaged for use in the manufacture of nuclear power equipment 
operating at elevated temperatures. Also studied were structural 
changes following long-term isothermal dwell at a temperature of 
400 degC. The basic heat treatment was of two types, viz. anneal- 
ing in the complete austenitization range and annealing in the 
intercritical temperature range. The long-term isothermal dwell at 
400 degC was shown to cause rapid decrease in notch toughness 
associated with the development of brittle type of damage and 
changes in corrosion behaviour associated with the precipitation of 
the chromium-abundant phase. The stability of the passive state 
considerably decreased at the said annealing. This, however, is 
not associated with the intergranular character of corrosion dam- 
age. Corrosion takes place preferably along martensitic bars. The 
insertion of the incomplete austenitization in the intercritical temper- 
ature range was found to speed up all above processes. (Z.M.). 2 
figs., 6 refs. 


10423 (INIS-mf—11566, pp. 17-21) Nondestructive determ!- 
nation of susceptibility to corrosion cracking of austenitic 
CrNi steels in chloride media. Kirsch, R. (Statni Vyzkumny Ustav 
Ochrany Materialu G.V. Akimova, Prague (Czechoslovakia)); Hron, 
J. Skoda, Plzen (Czechoslovakia). Zavodni Pobocka Ceske 
Vedeckotechnicke Spolecnosti. Dec 1987. (in Czech). (CONF- 
8712154—-: 7. conference on corrosion problems of power 
engineering, Marianske Lazne (Czechoslovakia), 8-10 Dec 1987). 
In Corrosion problems of power engineering: 7. conference. Order 
Number DE90611944. Available from NTIS (US Sales Only), PC 
A07/MF A01 - OSTI; INIS. 

Briefly discussed are the theoretical and experimental aspects of 
measuring the content of the deformation induced ferromagnetic 
phase (DIFP) in the basic matrix, which is a nondestructive tech- 
nique of detecting susceptibility of austenitic steels to intergranular 
corrosion cracking. O8KhN10T and O8KhN12T steels were used in 
the study of the DIFP effect on corrosion cracking formation. Both 
steels are used in the manufacture of tubes and internal structure 
parts of WWER type reactors. The experiments showed that the 
detected critical content of DIFP at which most probably intergranu- 
lar corrosion cracks are produced, can be used in the 
preoperational stage for determination of sites featuring higher sus- 
ceptibility to corrosion cracking. The results can be used in taking 
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corrective measures or determining sites to which more attention 
should be paid during operation. (Z.M.). 2 figs., 3 refs. 


10424 (INIS-mf-11566, pp. 22-26) Contribution to the the- 
ory of corrosion under stress of austenitic steels. Zemandi, M. 
(Skoda, Pizen (Czechoslovakia). Ustredni Vyzkumny a Zkusebni 
Ustav). Skoda, Pizen (Czechoslovakia). Zavodni Pobocka Ceske 
Vedeckotechnicke Spolecnosti. Dec 1987. (In Czech). (CONF- 
8712154—: 7. conference on corrosion problems of power 
engineering, Marianske Lazne (Czechoslovakia), 8-10 Dec 1987). 
In Corrosion problems of power engineering: 7. conference. Order 
Number DE90611944. Available from NTIS (US Sales Only), PC 
A07/MF A01 - OSTI; INIS. 

Basic ideas are briefly described on which different theories of 
stress corrosion of austenitic steels are based. Stress corrosion is 
shown to be a very complex and versatile process of a compre- 
hensive nature, which is reflected in a number of theories of which 
each is characteristic of a specific approach to the problem matter 
and each prefers different microprocesses. Seven theories are 
characterized, viz.: the mechanical, adsorption, hydrogen, disloca- 
tion, electrochemical, film and slip step dissolution theories. (Z.M.). 
4 figs., 20 refs. 


10425 (INIS-mf-11566, pp. 27-30) Assessment of degrada- 
tion processes in corrosion resistant steels in nuclear power 
engineering. Talpa, |. (Vyzkumny Ustav Hutnictvi Zeleza, Dobra 
(Czechoslovakia)); Bystriansky, J.; Rosypal, F. Skoda, Plzen 
(Czechoslovakia). Zavodni Pobocka Ceske Vedeckotechnicke 
Spolecnosti. Dec 1987. (In Czech). (CONF-8712154—: 7. confer- 
ence on corrosion problems of power engineering, Marianske 
Lazne (Czechoslovakia), 8-10 Dec 1987). In Corrosion problems of 
power engineering: 7. conference. Order Number DE90611944. 
Available from NTIS (US Sales Only), PC A07/MF A01 - OSTI; 
INIS. 

The possible corrosion damage is discussed of the CrNi and 
CrNiMo types steels used as structural materials in WWER type 
nuclear power piants. It includes point and slot corrosion, corrosion 
cracking and corrosion fatigue as well as corrosion denting. Also 
discussed are test procedures that simulate operating conditions 
and are used for assessing the properties of metallurgical products 
(sheets and tubes) used in nuclear power engineering. Briefly de- 
scribed is a system for testing the said products in an aqueous 
medium while keeping the test parameters in a narrow range for a 
long time. Under the defined temperature, pressure and corrosion 
medium composition, the test specimens in this system can 
mechanically be loaded, both statically and dynamically or a tem- 
perature gradient can be produced at the tube-tube plate joint. 
(Z.M.). 1 fig., 1 tab., 10 refs. 


10426 (INIS-mf-—11566, pp. 31-35) Problems of corrosion fa- 
tigue in WWER reactor core. Kysela, J. (Ustav Jaderneho 
Vyzkumu CSKAE, Rez (Czechoslovakia)); Machek, J. Skoda, 
Pizen (Czechoslovakia). Zavodni Pobocka Ceske Vedeckotech- 
nicke Spolecnosti. Dec 1987. (in Czech). (CONF-8712154—: 7. 
conference on corrosion problems of power engineering, Marianske 
Lazne (Czechoslovakia), 8-10 Dec 1987). In Corrosion problems of 
power engineering: 7. conference. Order Number DE90611944. 
Available from NTIS (US Sales Only), PC AO7/MF A01 - OSTI; 
INIS. 

Considerations are summed up of the possible effect of radiation 
and an aqueous medium in combination on corrosion cracking, 
corrosion fatigue and fatigue crack propagation in steels in reactor 
cores. The existing experimental experience is also summed up 
concerning corrosion mechanical damage of steels which is of 
importance for the radiation effect studies and which has been ob- 
tained in the world. Experiments related to the study of corrosion 
following irradiation were conducted on a reactor water loop simu- 
lating thermohydraulic, chemical and radiation conditions in 
WWER-1000 reactors. The results show that the processes of the 
degradation of mechanical properties of structural materials of the 
core have not been studied while taking into consideration the ef- 
fects of the corrosion medium and of radiation. There is, however, 
a good reason to assume their synergy. (Z.M.). 1 fig., 14 refs. 


10427 (INIS-mf—11566, pp. 46-52) Radiometric investigation 
of effect of decontamination agents on corrosion behavior of 
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structural materials for nuclear power engineering. Silber, R. 
(Statni Vyzkumny Ustav Ochrany Materialu G.V. Akimova, Prague 
(Czechoslovakia)); Ecksteinova, A. Skoda, Plzen (Czechoslovakia). 
Zavodni Pobocka Ceske Vedeckotechnicke Spolecnosti. Dec 1987. 
(In Czech). (CONF-8712154—: 7. conference on corrosion prob- 
lems of power engineering, Marianske Lazne (Czechoslovakia), 
8-10 Dec 1987). In Corrosion problems of power engineering: 7. 
conference. Order Number DE90611944. Available from NTIS (US 
Sales Only), PC A07/MF A01 - OSTI; INIS. 

The tracer technique is used in monitoring corrosion behaviour of 
high-alloy steels used as structural materials in nuclear power engi- 
neering. Radioisotopes *°Fe, 5'Cr, 5°Co and ®°Co produced by 
neutron irradiation of steel are mainly used for labelling steel com- 
ponents. The actual corrosion test proceeds in a facility whose 
description is given. The facility allows automatic sampling of corro- 
sion medium fractions in preset intervals. The fractions are 
evaluated using a multi-channel analyzer with a Ge(Li) detector. 
The method can be applied in, e.g., monitoring extraction corro- 
sion, the effect of decontamination agents on the corrosion of alloy 
steels and the effect of heat treatment of steels of their corrosion 
resistance in a model corrosion environment. (Z.M.). 2 fig., 1 tab., 
5 refs. 


10428 (INIS-mf-11566, pp. 87-92) Point corrosion in steel 
17 247. Benedikt, V. (Vysoka Skola Strojni a Elektrotechnicka, 
Pizen (Czechoslovakia)); Kraus, L.; Kraus, V.; Kubes, Z. Skoda, 
Pizen (Czechoslovakia). Zavodni Pobocka Ceske Vedeckotech- 
nicke Spolecnosti. Dec 1987. (In Czech). (CONF-8712154—: 7. 
conference on corrosion problems of power engineering, Marianske 
Lazne (Czechoslovakia), 8-10 Dec 1987). In Corrosion problems of 
power engineering: 7. conference. Order Number DE90611944. 
Available from NTIS (US Sales Only), PC AO7/MF AO1 - OSTI; 
INIS. 

Susceptibility to point and intergranular corrosion was studied for 
titanium-stabilized steel CSN 17 247. Specimens were used from 
two melts featuring different surface finish, placed in three different 
corrosion media, viz.: 10% iron chloride solution, a solution of cop- 
per sulfate, sulfuric acid and distilled water with an addition of 
copper dust, and a boiling solution of 65% nitric acid. The speci- 
mens did not show susceptibility to intergranular corrosion in the 
sulfuric acid medium. In the boiling nitric acid, the melt with a 
higher titanium level and a coarser grain showed a lower corrosion 
rate than that with a lower titanium level, finer grain and the pres- 
ence of delte-ferrite in the structure. An intensive course of point 
corrosion was found in the iron chloride medium. As for working, 
the lowest corrosion rate was found for conventional metal cutting 
treated surfaces, a higher rate for electrolytically polished surfaces. 
The highest rate of corrosion was observed for cast grit blasted 
surfaces. (Z.M.). 3 tabs., 8 refs. 


10429 (INIS-mf-11567) Material and technology problems 
of WWER nuclear reactors: 3. conference. Skoda, Plzen 
(Czechoslovakia). Zavod Energeticke Strojirenstvi. Dec 1988. 258p. 
(In Czech). (CONF-8812122-: 3. conference on material and 
technology problems of WWER nuclear reactors, Srni (Czechoslo- 
vakia), 5-8 Dec 1988). Order Number DE90611891. Available from 
NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

The conference proceedings contain the full texts of 30 submit- 
ted papers, all falling under the INIS Subject Scope. Main attention 
in the papers was paid to the problems of production, heat treat- 
ment and testing of steels designed for the major components of 
the primary circuit of WWER-440 and WWER-1000 nuclear power 
plants. (Z.M.). 


10430 (INIS-mf-11567, pp. 10-22) High alloy steels for 
WWER reactors, produced by POLDI SONP. Petrman, |. (Spo- 
jene Ocelarny, Kladno (Czechoslovakia)); Brabic, R.; Safek, V. 
Skoda, Plzen (Czechoslovakia). Zavod Energeticke Strojirenstvi. 
Dec 1988. (In Czech). (CONF-8812122-: 3. conference on mate- 
rial and technology problems of WWER nuclear reactors, Srni 
(Czechoslovakia), 5-8 Dec 1988). In Material and technology prob- 
lems of WWER nuclear reactors: 3. conference. Order Number 
DE90611891. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

The problems are summed up of the organization of deliveries of 
high alloy steels in form of metallurgical semifinished products for 
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WWER reactor components by POLD! SONP, and of assurance of 
quality requirements in the production, working and heat treatment 
of the materials. Attention is focused on technological particularities 
of the manufacture of the individual steel types. They include 
austenitic stainless titanium-stabilized steel O8Kh18N10T which is 
mostly used for the primary circuit, martensitic stainless steels with 
nickel addition, such as type 14Kh17N2 refractory CrNi steels with 
precipitation hardening of type 10Kh11N20T3R which are used for 
the high duty joint and support parts of the primary circuit and of 
the reactor control system. Also discussed are the main results of 
the development of a stainless ferritic steel with defined magnetic 
properties for the magnets of the linear step drive of the WWER- 
1000 reactor regulating rods (working designation 015Kh17M2B or 
POLDI ATF 2) and of a stainless steel with a very high boron con- 
tent for the spent fuel element cans. This steel has working 
designation 02Cr19Ni11B or POLDI ATABOR and the results of re- 
search offer the prospects that its manufacture will be mastered. 
(Z.M.). 3 figs. 


10431 (INIS-mf-11567, pp. 30-39) Manufacture of internal 
parts of WWER-1000 reactor. Jilek, L. (Vitkovicke Zelezarny 
a_ Strojirny Klementa Gottwalda, Ostrava (Czechoslovakia). 
Vyzkumny Ustav Metalurgicky); Jelen, L. Skoda, Pizen (Czechoslo- 
vakia). Zavod Energeticke Strojirenstvi. Dec 1988. (in Czech). 
(CONF-8812122-: 3. conference on material and technology prob- 
lems of WWER nuclear reactors, Srni (Czechoslovakia), 5-8 Dec 
1988). In Material and technology problems of WWER nuclear re- 
actors: 3. conference. Order Number DE90611891. Available from 
NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

The forgings for the internals of the WWER-1000 reactor, con- 
sisting of rings, slabs and the shaft bottom require that an ingot be 
cast of 76 tonnes in weight. Melts from three furnaces of a capac- 
ity of 50 tonnes, 15 tonnes and 15 tonnes are necessary for 
casting such an ingot. Steel 08Kh18N10T is the internals material. 
The shaft bottom is manufactured as a fully forged slab. The meth- 
ods of removing surface defects and of attaining the correct grain 
size are described as is the technique that does not require great 
working forces. Technology was developed for the manufacture of 
the cone ring of the tube protection block, which eliminates high 
demands on labor and exactingness of the original procedure con- 
sisting in bending two halves of the cone lateral area using a 
three-roll mill. In the new technique, the initial semifinished product 
is a rolled ring manufactured by bending and subsequent welding 
of the side edges using a submerged arc welder. The cone ring is 
obtained by pressing onto a cone matrix. The pressed piece is fin- 
ished by dissolution annealing and stabilization annealing. This 
non-waste technique also results in a saving of 7.6 tonnes of high 
alloy steel. (Z.M.). 4 figs., 3 tabs., 7 refs. 


10432 (INIS-mf—11567, pp. 40-53) Material and metallurgical 
aspects of manufacture of WWER-1000 reactor pressure ves- 
sel semiproducts. Cerny, V. (Skoda, Plzen (Czechoslovakia). 
Zavod Energeticke Strojirenstvi); Brynda, J.; Indra, J. Skoda, Pizen 
(Czechoslovakia). Zavod Energeticke Strojirenstvi. Dec 1988. (In 
Czech). (CONF-8812122-: 3. conference on material and technol- 
ogy problems of WWER nuclear reactors, Srni (Czechoslovakia), 
5-8 Dec 1988). In Material and technology problems of WWER nu- 
clear reactors: 3. conference. Order Number DE90611891. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; 
INIS. 

SKODA manufactures steel for the body and the lid of the 
WWER-1000 reactor pressure vessel using a special procedure 
whereby melts are poured from open-hearth and electric arc fur- 
naces with a basic lining and are cast over a ladle with reducing 
slag and an intermediate ladle into an evacuated caisson. The 
steel is manufactured in three quality grades. Grade 15Kh2NMFA 
is used for semifinished products for rings outside the reactor core 
area. Higher grade steel 1SKh2NMFA/S is used for the pressings 
of the lid cup and of the bottom of the pressure vessel where the 
middie region of the ingot is not removed by piercing. Steel 
15Kh2NMFAA of the highest metallurgical quality is designed for 
three rings placed in the reactor core region. The results of testing 
the structure and the properties of the semifinished products on 
specimens are discussed. Basic information is given on the 





semifinished products and the technology is described of semifin- 
ished product working. (Z.M.). 7 figs., 3 tabs., 4 refs. 


10433 (INIS-mf-11567, pp. 72-79) Heterogeneities of 
WWER-1000 reactor pressure vessel rings. Novak, L. (Skoda, 
Pizen (Czechosiovakia)); Barackova, L.; Benes, F. Skoda, Pizen 
(Czechoslovakia). Zavod Energeticke Strojirenstvi. Dec 1988. (in 
Czech). (CONF-8812122-: 3. conference on material and technol- 
ogy problems of WWER nuclear reactors, Srni (Czechoslovakia), 
5-8 Dec 1988). In Material and technology problems of WWER nu- 
clear reactors: 3. conference. Order Number DE90611891. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; 
INIS. 

The central parts of ingots of up to 200 tonnes in weight of steel 
15Kh2NMFA(A) designed for the manufacture of rings of WWER- 
1000 reactor pressure vessels were studied for chemical 
heterogeneity, segregate distribution, sedimentation cone position, 
and metallurgical quality. The objective was to gain information for 
technology that would maximally remove heterogeneities and in 
case of the inner ring surface, would optimize the parameters for 
austenitic lining overlay. Attention was devoted to the following het- 
erogeneities: A-segregates that begin at the edge of the columnar 
crystal zone in the bottom third of ingots and that reach as far as 
the ingot head; V-segregates that occur in the axial ingot part; the 
heel inclusion taper; the heel negative segregation taper; zone 
segregation. The results show that heterogeneities in ingots are to 
a certain extent always transferred to the rings. (Z.M.). 4 figs., 1 
tab., 5 refs. 


10434 (INIS-mf—11567, pp. 80-86) Segregate cracks in forg- 
ings of steels of various structural bases. Jandos, F. (Skoda, 
Pizen (Czechoslovakia). Ustredni Vyzkumny a Zkusebni Ustav). 
Skoda, Pizen (Czechoslovakia). Zavod Energeticke Strojirenstvi. 
Dec 1988. (In Czech). (CONF-8812122-: 3. conference on mate- 
rial and technology problems of WWER nuclear reactors, Srni 
(Czechoslovakia), 5-8 Dec 1988). In Material and technology prob- 
lems of WWER nuclear reactors: 3. conference. Order Number 
DE90611891. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

The occurrence of cracks in segregates in heavy forgings from 
steel 15Cr2NiMoV and others used in nuclear facilities gave rise to 
the necessity of a novel approach to the theory of the phenomenon 
and of new ideas on the occurrence of such cracks in various 
structural base steels. An idea is proposed of crack formation in 
segregates evolved from an analytical approach, on the basis of 
material expertise of heavy, freely forged pieces. With respect to 
structural bases, bainitic (martensitic), ferritic-perlite and austenitic 
steels are considered. Ways are outlined of applying the idea in 
solving the questions of quality and production rationalization. 
(Z.M.). 5 figs., 1 tab., 17 refs. 


10435 


(INIS-mf—11567, pp. 93-99) Affecting static recrystal- 
lization of stabilized chromium-nickel austenitic steel 18-8 by 
hot working. Kratochvil, P. (Karlova Univ., Prague (Czechoslo- 
vakia)); Svobodova, A.; Pacak, J.; Tomes, J.; Sedivec, J. Skoda, 
Pizen (Czechoslovakia). Zavod Energeticke Strojirenstvi. Dec 1988. 


(In Czech). (CONF-8812122-: 3. conference on material and 
technology problems of WWER nuclear reactors, Srni (Czechoslo- 
vakia), 5-8 Dec 1988). In Material and technology problems of 
WWER nuclear reactors: 3. conference. Order Number 
DE90611891. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

Techniques are discussed that would result in a fully crystallized 
state of austenitic chromium-nickel steels stabilized with titanium 
after hot working. The idea is based on the fact that dynamic re- 
crystallization only takes place after the critical temperature of 
deformation has been reached, and in a number of cases, espe- 
cially in free forging of large pieces, this value is not always 
attained in the whole forging volume. The size was studied of the 
recrystallized volume at various modifications of heat treatment and 
in changes of Ti and C contents. Research is now focused on pos- 
sible reduction in Ti and C contents in steel and on possible 
elimination of cooling before the final annealing process. (Z.M.). 3 
figs., 1 tab., 2 refs. 
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10436 (INIS-mf—1 1567, pp. 23-29) Mechanical and metallur- 
gical characteristics of steel 10MnNi2Mo for reactor 
supporting ring. Tvrdy, M. (Vitkovicke Zelezarny Klementa 
Gottwalda, Ostrava (Czechoslovakia)); Crha, J.; Matocha, K.; 
Velisek, J.; Tkacik, P. Skoda, Pizen (Czechoslovakia). Zavod Ener- 
geticke Strojirenstvi. Dec 1988. (in Czech). (CONF-8812122-: 3. 
conference on material and technology problems of WWER nuclear 
reactors, Srni (Czechoslovakia), 5-8 Dec 1988). In Material and 
technology problems of WWER nuclear reactors: 3. conference. 
Order Number DE90611891. Available from NTIS (US Sales Only), 
PC A12/MF A01 - OSTI; INIS. 

The results are summed up and evaluated of assessing basic 
mechanical properties and brittle fracture characteristics obtained in 
testing the technology of manufacture of the support ring from steel 
10MnNi2Mo for the WWER-1000 reactor. For the testing, a double 
ring forging variant was chosen that allows sampling a greater 
amount of material from the middle part of the cross section where 
the least favorable conditions are known to exist for achieving the 
optimal steel structure. The acoustic emission method was used. 
The results confirmed that in spite of the constraints given by the 
thick-walled ingot size, all necessary mechanical and metallurgical 
properties can be attained for metallurgical semifinished products 
from the steel. In assessing brittle fracture, the possibility was con- 
firmed of detecting and locating crack formation by the acoustic 
emission method. (Z.M.). 2 figs., 2 tabs., 5 refs. 


10437 (INIS-mf—1 1567, pp. 54-59) Analysis of properties of 
WWER-440 reactor pressure vessel semiproducts. Horacek, L. 
(Skoda, Pizen (Czechoslovakia). Zavod Energeticke Strojirenstvi); 
Brumovsky, M.; Brynda, J. Skoda, Pizen (Czechoslovakia). Zavod 
Energeticke Strojirenstvi. Dec 1988. (In Czech). (CONF-8812122-: 
3. conference on material and technology problems of WWER nu- 
clear reactors, Srni (Czechoslovakia), 5-8 Dec 1988). In Material 
and technology problems of WWER nuclear reactors: 3. confer- 
ence. Order Number DE90611891. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

An analysis is made of selected tensile characteristics and of the 
chemical composition of steels 15Kh2MFA and 18Kh2MFA used for 
the manufacture of semifinished products of WWER-440 reactor 
pressure vessels with respect to the first 15 pressure vessels man- 
ufactured in Czechoslovakia. The results are analyzed with respect 
to the developmental trend (comparing the results of analyses of 
the first 5 and the first 15 pressure vessels manufactured by 
Skoda) and a different origin (comparing those by Skoda by the 
Izhorskij Zavod in the USSR). The effects of thickness of the 
semifinished product on tensile properties and of the chemical 
composition on radiation resitance of WWER-440 pressure vessels 
are considered in more detail. (author). 3 tabs., 3 refs. 


10438 (INIS-mf-11567, pp. 87-92) Relations between sur- 
face working of austenitic overlay and the occurrence of 
corrosion spots. Liska, V. (Skoda, Plzen (Czechoslovakia). Us- 
tredni Vyzkumny a Zkusebni Ustav); Benedikt, V.; Schott, K. 
Skoda, Pizen (Czechoslovakia). Zavod Energeticke Strojirenstvi. 
Dec 1988. (in Czech). (CONF-8812122—: 3. conference on mate- 
rial and technology problems of WWER nuclear reactors, Srni 
(Czechoslovakia), 5-8 Dec 1988). In Material and technology prob- 
lems of WWER nuclear reactors: 3. conference. Order Number 
DE90611891. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

The cause was studied of the formation of dark spots and of 
micro-non-integrities on the surface of the inner austenitic overlay 
of the pressure vessel. Their formation had beer: attributed to corro- 
sion damage. Experiments were conducted on a slab consisting of 
a base material and a two-layer austenitic overlay. 17 test bodies 
were cut out of the slab, and media were applied to them simulat- 
ing probable pollution during manufacture, such as degreasing 
agents, indication liquids for capillary tests, gel for ultrasonic tests, 
cooling emulsions for machining, etc. The experiments showed that 
the cause of dark spots on the inner austenitic overlay was oil 
leaking from hand-held grinders. This pollution was not accompa- 
nied by corrosion damage. However, existence was observed of 
local microcracks produced by the overlay machining process. 
Under certain conditions during operation and/or storage the micro- 
cracks may give rise to crack corrosion. (Z.M.). 4 figs., 3 refs. 
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10439 (INIS-mf-11567, pp. 60-71) Radiation damage of 
WWER-1000 reactor vessel steel. Vacek, M. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)); Novosad, P.; 
Koutsky, J.; Brumovsky, M.; Brynda, J.; Cerny, V. Skoda, Plzen 
(Czechoslovakia). Zavod Energeticke Strojirenstvi. Dec 1988. (In 
Czech). (CONF-8812122—: 3. conference on material and technol- 
ogy problems of WWER nuclear reactors, Srni (Czechoslovak:a), 
5-8 Dec 1988). In Material and technology problems of WWER nu- 
clear reactors: 3. conference. Order Number DE90611891. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; 
INIS. 

Radiation hardening and radiation embrittlement were studied of 
a welded joint made using a submerged arc automatic welder with 
an asymmetric gap, of a CrNiMoV steel type 15Kh2NMFAA. Two 
different filler wires were used in welding. The specimens were ir- 
radiated with a fluence of 9.3 x 107° n.m-* at E>0.5 MeV. The 
results of the experiments show that under certain, not quite accu- 
rately defined conditions, significant embrittlement can occur of the 
weld metal during the CrNiMoV steel welding, this due to the effect 
of segregation or microsegregation of impurities in tempering em- 
brittlement. The trends are suggested of further research that 
should eliminate this danger. (Z.M.). 2 figs., 2 tabs., 18 refs. 


10440 (INIS-mf-11567, pp. 107-113) Grain size of austenitic 
steels after hot working. Jandos, F. (Skoda, Pizen (Czechoslo- 
vakia). Ustredni Vyzkumny a Zkusebni Ustav). Skoda, Pizen 
(Czechoslovakia). Zavod Energeticke Strojirenstvi. Dec 1988. (in 
Czech). (CONF-8812122-: 3. conference on material and technol- 
ogy problems of WWER nuclear reactors, Srni (Czechoslovakia), 
5-8 Dec 1988). In Material and technology problems of WWER nu- 
clear reactors: 3. conference. Order Number DE90611891. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; 
INIS. 

Some findings are discussed on the effect of recrystallization and 
the persistence phenomenon, on the coarse-grain nature of 
austenitic steels following working and heat treatment. Specific ef- 
fects are outlined of recrystallization, grain growth, and of the 
capability of some grains to persist during working and heat treat- 
ment, on the resulting grain size of semifinished products worked 
in actual situations in production. The recrystallization process is 
affected by the initial grain size of the matrix, the temperature drop 
of surface layers during working and by the action of segregation 
of elements slowing down recrystallization. Findings are also re- 
ported on grain coarsening due to deformation-induced migration of 
grain boundaries and on recrystallization that is not due to external 
deformation. (Z.M.). 10 figs., 1 tab., 11 refs. 


10441 (INIS-mf—11567, pp. 100-106) Effect of grain size and 
deformation conditions on static strength reduction processes 
in steel CSN 17247. Vostry, P. (Karlova Univ., Prague (Czechoslo- 
vakia). Fakulta Matematicko-Fyzikalni); Kratochvil, P.; Stulikova, |.; 
Bursik, J.; Jandos, F. Skoda, Plzen (Czechoslovakia). Zavod Ener- 
geticke Strojirenstvi. Dec 1988. (In Czech). (CONF-8812122-: 3. 
conference on material and technology problems of WWER nuclear 
reactors, Srni (Czechoslovakia), 5-8 Dec 1988). In Material and 
technology problems of WWER nuclear reactors: 3. conference. 
Order Number DE90611891. Available from NTIS (US Sales Only), 
PC A12/MF A01 - OSTI; INIS. 

Coarse-grain specimens of steel CSN 17247 in the cast state 
were deformed by hot and cold tension. They were then 
isochronously annealed within a temperature range limited by the 
deformation temperature and by a temperature of 1250 degC as 
the top temperature. The Rp 0.2 limit and resistivity were mea- 
sured and the structure and microstructure of the specimens were 
studied by light microscopy and TEM. The results were compared 
with analogous measurements using the same steel with a usual 
initial fine grain. It was found that the static strength reduction of 
the coarse-grain steel following hot deformation did not result from 
recrystallization, this in contrast to the specimens of the same steel 
with a fine initial grain. It was due to dislocation substructure recov- 
ery accompanied with dissolution of Ti carbonitride particles. Cold 
deformation may cause primary recrystallization of coarse-grain 
steel; however, this is shifted by about 200 degC towards higher 
temperatures as against recrystallization of fine-grain specimens, 
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this for the highest magnitude of deformation used. (author). 6 
figs., 3 refs. 


10442 (INIS-mf—11567, pp. 114-122) Recrystallization of fer- 
ritic stainless steels with extremely low carbon and nitrogen 
contents. Cizek, P. (Vyzkumny Ustav Hutnictvi Zeleza, Karlstejn 
(Czechoslovakia)); Riman, R.; Cerny, V.; Safek, V. Skoda, Pizen 
(Czechoslovakia). Zavod Energeticke Strojirenstvi. Dec 1988. (In 
Czech). (CONF-8812122—: 3. conference on material and technol- 

y problems of WWER nuclear reactors, Srni (Czechoslovakia), 
5-8 Dec 1988). In Material and technology problems of WWER nu- 
clear reactors: 3. conference. Order Number DE90611891. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; 
INIS. 

Recrystallization was experimentaily studied of ferritic stainless 
steels with 17% chromium and very low carbon and nitrogen con- 
tents. Dynamic polygonization of the ferritic matrix and in addition, 
dynamic recrystallization were observed at a relatively high rate de- 
formation (wedge rolling) at temperatures of 800 to 1100 degC 
while at low rate deformation (tensile tests) at temperatures of 850 
to 1200 degC loss of strength was mainly due to dynamic polygon- 
ization. Annealing following high rate deformation can yield a 
recrystallized grain of an acceptable size. The tests also showed 
that steel 015Cri7Ti features generally higher recrystallization 
capability than steel 015Cri7Mo2Nb. The changes in the recrystal- 
lized grain size following annealing are shown in form of 
recrystallization diagrams showing the dependence on the parame- 
ters of the preceding wedge rolling deformation. (Z.M.). 6 figs., 7 
refs. 


10443 (INIS-mf—11567, pp. 123-130) Transition behavior of 
fracture toughness of pressure vessel low alloy steels. Holz- 
mann, M. (Ceskoslovenska Akademie Ved, Brno (Czechoslovakia). 
Ustav Fyzikaini Metalurgie); Viach, B.; Man, J.; Krejci, J. Skoda, 
Pizen (Czechoslovakia). Zavod Energeticke Strojirenstvi. Dec 1988. 
(In Czech). (CONF-8812122-: 3. conference on material and 
technology problems of WWER nuclear reactors, Srni (Czechoslo- 
vakia), 5-8 Dec 1988). In Material and technology problems of 
WWER nuclear reactors: 3. conference. Order Number 
DE90611891. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

Transition behavior was studied of fracture toughness of low al- 
loy 2.25CriMo steel for pressure vessels. An analysis was made 
of fracture behavior of bodies with cracks. It was shown that the 
transition region in which the nature of fracture propagation 
changes, exists also during tests of bodies with a crack. The scat- 
ter observed during the tests of bodies with a notch was also 
manifest in the tests of bodies with a crack. The descriptions are 
compared of the transition regions by different authors. The results 
of the experiments with the 2.25Cr1Mo steel are shown in graphs 
and figures. (Z.M.). 8 figs., 11 refs. 


10444 (INIS-mf—11567, pp. 131-140) Fracture toughness of 
WWER-1000 reactor pressure vessel material. Janda, R. 
(Skoda, Plzen (Czechoslovakia). Ustredni Vyzkumny a Zkusebni 
Ustav); Mentl, V. Skoda, Plzen (Czechoslovakia). Zavod Energet- 
icke Strojirenstvi. Dec 1988. (In Czech). (CONF-8812122-: 3. 
conference on material and technology problems of WWER nuclear 
reactors, Srni (Czechoslovakia), 5-8 Dec 1988). In Material and 
technology problems of WWER nuclear reactors: 3. conference. 
Order Number DE90611891. Available from NTIS (US Sales Only), 
PC A12/MF A01 - OSTI; INIS. 

Within the programme of measuring the brittle fracture properties 
of steel 15Kh2NMFAA, fracture toughness tests were conducted on 
specimens from rings from four WWER-1000 reactor pressure ves- 
sels. The tests were performed at temperatures of -130 degC, -90 
degC and -50 degC. A comprehensive temperature dependence 
was obtained for fracture toughness, including the top threshold 
values and the temperature of transition from semibrittle fractures 
to elastic initiation fractures. The results are shown in graphs. The 
results show that the minimal values and the top threshold values 
of fracture toughness of the material range within a relatively nar- 
row scatter band. Transition temperatures representing the change 
in the fracture initiation type from brittle to elastic, range within -60 





degC and -20 degC. The top threshold values range between 250 
and 320 MPa.m'/?. (Z.M.). 6 figs., 3 refs. 


10445 (INIS-mf—1 1567, pp. 141-147) Fracture mechanics pe- 
rameters of WWER-1000 reactor pressure vessel materials. 
Horacek, L. (Skoda, Plzen (Czechoslovakia). Zavod Energeticke 
Strojirenstvi); Brumovsky, M. Skoda, Plizen (Czechoslovakia). 
Zavod Energeticke Strojirenstvi. Dec 1988. (In Czech). (CONF- 
8812122-: 3. conference on material and technology problems of 
WWER nuclear reactors, Srni (Czechoslovakia), 5-8 Dec 1988). In 
Material and technology problems of WWER nuclear reactors: 3. 
conference. Order Number DE90611891. Available from NTIS (US 
Sales Only), PC A12/MF A01 - OSTI; INIS. 

The results are summed up of evaluating the tests of fracture 
toughness and crack propagation rate by repeated stress at a con- 
stant amplitude of base material loading. Steels 15Kh2NMFA and 
15Kh2NMFAA were used designed for WWER-1000 reactor pres- 
sure vessels. The regression and the bottom envelope curves of 
fracture toughness were also determined for steel 15Kh2MFA for 
WWER-440 reactor pressure vessels; they were compared with the 
reference curve using the MKhO IAE Standard and analyzed with 
respect to the effect of the test body thickness. The crack propaga- 
tion rate expressed in dependence on the stress intensity 
coefficient sweep is compared with calculated curves listed in the 
Soviet and in the US literature. (author). 2 figs., 7 refs. 


10446 (INIS-mf-11567, pp. 148-154) Assesment of steel 
with respect to fracture stopping in nuclear power engineering. 
Bilek, Z. (Ceskoslovenska Akademie Ved, Brno (Czechoslovakia). 
Ustav Fyzikalni Metalurgie); Cerny, M. Skoda, Plzen (Czechoslo- 
vakia). Zavod Energeticke Strojirenstvi. Dec 1988. (in Czech). 
(CONF-8812122—: 3. conference on material and technology prob- 
lems of WWER nuclear reactors, Srni (Czechoslovakia), 5-8 Dec 
1988). In Material and technology problems of WWER nuclear re- 
actors: 3. conference. Order Number DE90611891. Available from 
NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

The results are reported of measuring fracture toughness at brit- 
tle fracture arrest (K,,) in selected steels, and the significance is 
discussed of this quantity in securing nuclear reactor safety. Using 
a critical stress criterion, a simple model is suggested for prediction 
of the temperature dependence of K,, in radiation damaged steels. 
(author). 6 figs., 13 refs. 


10447 (INIS-mf-11567, pp. 155-161) Mechanical and frac- 
ture properties at impact loading of selected steels for nuclear 
power engineering. Buchar, J. (Ceskosiovenska Akademie Ved, 
Brno (Czechoslovakia). Ustav Fyzikalni Metalurgie); Bilek, Z. 
Skoda, Plzen (Czechoslovakia). Zavod Energeticke Strojirenstvi. 
Dec 1988. (In Czech). (CONF-8812122—: 3. conference on mate- 
rial and technology problems of WWER nuclear reactors, Srni 
(Czechoslovakia), 5-8 Dec 1988). In Material and technology prob- 
lems of WWER nuclear reactors: 3. conference. Order Number 
DE90611891. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

The possibilities are briefly characterized of experimental re- 
search of mechanical and fracture properties of steels used in 
nuclear power engineering. Attention is paid to plastic deformation 
and the assessment of fracture formation during impact loading. 
The results are reported for steels 15Kh2MFA and 10GN2MFA. For 
steel 15Kh2MFA the effect was also studied of neutron radiation at 
different temperatures. From the theory developed for non- 
irradiated material 10GN2MFA, a prediction is made within the 
original model of the fracture stress value for steel 15Kh2MFA in 
both non-irradiated and irradiated states. The conclusion is arrived 
at that the existing methods of assessing steel properties at impact 
load allow obtaining knowledge of all significant effects during ac- 
tual stress, this using only small specimens of the materials. 
(Z.M.). 4 figs., 8 refs. 


10448 (INIS-mf-11567, pp. 162-168) Prediction of brittle 
fracture properties of steels used to estimate the reliability of 
components of nuclear power facilities. Strnadel, B. (Vitkovicke 
Zelezarny Klementa Gottwalda, Ostrava (Czechoslovakia)); Mazan- 
cova, E.; Mazanec, K. Skoda, Plzen (Czechoslovakia). Zavod 
Energeticke Strojirenstvi. Dec 1988. (In Czech). (CONF-8812122-: 
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3. conference on material and technology problems of WWER nu- 
clear reactors, Srni (Czechoslovakia), 5-8 Dec 1988). In Material 
and technology problems of WWER nuclear reactors: 3. conter- 
ence. Order Number DE90611891. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

A mathematical model is proposed for assessing steel suscepti- 
bility to transcrystalline brittle fracture and for determining the 
optimal microstructure parameters. The model is based on the 
study of the grain size and of the spatial distribution of the brittle 
carbide phase in the ferritic matrix of steel 10MnNi2Mo used in nu- 
clear engineering. It was found that these factors could play a 
significant role in brittle crack formation. Determination of the prob- 
ability of the formation of brittle fracture in steel using the proposed 
model, the fracture being due to the initiation of microcracks in the 
microstructure, is very important for the optimization of the mi- 
crostructure parameters. The model can thus be used in future for 
controlling microstructure characteristics of steels by requirements 
for brittle fracture resistance. This also allows achieving a higher 
level of operating parameters of the components and structural 
nodes manufactured from these steels. (Z.M.). 4 figs., 8 refs. 


10449 (INIS-mf—11567, pp. 169-177) Material data used to 
assess the life of nuclear power plant components with re- 
spect to repeated and variable stress. Linhart, V. (Statni 
Vyzkumny Ustav Materialu, Prague (Czechoslovakia)); Aurednik, B. 
Skoda, Plzen (Czechoslovakia). Zavod Energeticke Strojirenstvi. 
Dec 1988. (In Czech). (CONF-8812122-: 3. conference on mate- 
rial and technology problems of WWER nuclear reactors, Srni 
(Czechoslovakia), 5-8 Dec 1988). In Material and technology prob- 
lems of WWER nuclear reactors: 3. conference. Order Number 
DE90611891. Available from NTIS (US Sales Only), PC A12/MF 
AO1 - OSTI; INIS. 

Factors are discussed that should be known in testing materials 
and parts of components of nuclear power plants to assess their 
life. The effect was studied of complex conditions of stress and the 
interaction of low-cycle and high-cycle components on the condi- 
tions of fatigue crack propagation and on low-cycle fatigue life of 
steel 15Kh2NMFA. The growth relationships point to lower sensitiv- 
ity of this steel to variable stress asymmetry and to structural 
effects. Basic data are reported on threshold values of stress 
intensity sweep for the main materials of nuclear power plant com- 
ponents. Their sensitivity is pointed out with respect to structural 
factors and variable load characteristics. The corresponding low- 
cycle fatigue properties were also shown of the austenitic overlays 
obtained by surfacing with a dual-strip electrode in comparison with 
the originally used technology of single-strip electrode surfacing. 
(Z.M.). 9 figs., 4 refs. 


10450 (INIS-mf-11567, pp. 178-184) Low-cycle fatigue of 
10GN2MFA steel welded joints. Matocha, K. (Vitkovicke 
Zelezarny a Strojirny Kliementa Gottwalda, Ostrava (Czechosio- 
vakia). Vyzkumny Ustav Metalurgicky); Hyspecka, L.; Mazanec, K. 
Skoda, Plizen (Czechoslovakia). Zavod Energeticke Strojirenstvi. 
Dec 1988. (in Czech). (CONF-8812122-: 3. conference on mate- 
rial and technology problems of WWER nuclear reactors, Srni 
(Czechoslovakia), 5-8 Dec 1988). In Material and technology prob- 
lems of WWER nuclear reactors: 3. conference. Order Number 
DE90611891. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

Low-cycle fatigue was experimentally studied in welded joints of 
steel 10GN2MFA. The tests were performed at temperatures of 20 
degC and 350 degC on smooth cylindrical test bodies manufac- 
tured from steel 10GN2MFA and from two types of welded joints of 
the steel, prepared with an automatic submerged arc welder and 
by manual welding with subsequent automatic submerged arc 
overlaying. The results showed that the resistance of the base ma- 
terial to alternating plastic deformation was the same in all cases. 
With increasing the number of cycles till fracture, the effect of the 
testing temperature significantly decreased for the base material. 
As compared with the base material, the fatigue damage resis- 
tance of the welded joint decreased, this both at 20 degC and at 
350 degC. The reduced life of the welded joint was caused by het- 
erogeneity of the mechanical properties of the individual regions of 
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the welded joint and the localization of the alternating plastic defor- 
mation in the region of the least resistance to plastic deformation. 
(Z.M.). 7 figs., 2 tabs., 6 refs. 


10451 (INIS-mf-11567, pp. 185-191) Resistance to low- 
cycle fatigue in steels for nuclear reactor e vessels. 
Obrtlik, K. (Ceskoslovenska Akademie Ved, Brno (Czechoslovakia). 
Ustav Fyzikaini Metalurgie); Polak, J. Skoda, Plzen (Czechoslo- 
vakia). Zavod Energeticke Strojirenstvi. Dec 1988. (In Czech). 
(CONF-8812122-: 3. conference on material and technology prob- 
lems of WWER nuclear reactors, Srni (Czechoslovakia), 5-8 Dec 
1988). In Material and technology problems of WWER nuclear re- 
actors: 3. conference. Order Number DE90611891. Available from 
NTIS (US Sales Only), PC A12/MF A01 - OSTI; INIS. 

Low-cycle fatigue was experimentally studied of steels 
15Kh2NMFA of Czechoslovak and Soviet make at temperatures of 
20 and 350 degC. The tests were conducted in an electrohydraulic 
pulsator operating in a closed-loop mode. The longitudinal defor- 
mation amplitude was controlled at the room temperature while that 
of transverse deformation was controlled at the elevated tempera- 
ture. The results showed that the effect of increased temperature 
was manifest in a cyclic deformation stress decreased by about 80 
MPa. The fatigue properties of either manufacture are similar. At a 
given amplitude of plastic deformation, the Soviet made steel dif- 
fered in the average by 60 MPa in higher stress response and by 
about 1.5-fold shorter life. In comparison with reactor steels used 
outside CMEA (A 508 Cl. 2, A 533-B Cl. 2 and 22NiMoCr37), steels 
15Kh2NMFA are characterized by similar values of life and a sig- 
nificantly higher deformation stress. (Z.M.). 6 figs., 1 tab., 5 refs. 


10452 (INIS-mf-11567, pp. 192-200) Temperature depen- 
dence of fracture toughness of Cr-Ni-Mo-V steel found on 
small test bodies. Havel, R. (Ustav Jaderneho Vyzkumu CSKAE, 
Rez (Czechoslovakia)); Brozova, A.; Koutsky, J. Skoda, Pizen 
(Czechoslovakia). Zavod Energeticke Strojirenstvi. Dec 1988. (in 
Czech). (CONF-8812122-: 3. conference on material and technol- 
ogy problems of WWER nuclear reactors, Srni (Czechoslovakia), 
5-8 Dec 1988). In Material and technology problems of WWER nu- 
clear reactors: 3. conference. Order Number DE90611891. 
Available from NTIS (US Sales Only), PC A12/MF A01 - OSTI; 
INIS. 

The technique is described of determining the temperature 
dependence of fracture toughness of the Cr-Ni-Mo-V steel, deter- 
mined using small test bodies. The tests are performed using an 
Instron servohydraulic tensile testing machine of a capacity of 200 
KN. The technique was used for a material corresponding to a forg- 
ing of the WWER-1000 reactor pressure vessel. The results are 
shown in graphs and are briefly discussed. It is stated that 
sufficient attention should be paid to the design and quality of man- 
ufacture of loading pieces for such tests. The considerable scatter 
of the measured values in the transition region was due to the 
small size of the test bodies. Their low number may cause difficul- 
ties in further processing of the results. The findings should be 
taken into consideration in designing the structure of surveillance 
programs for WWER-1000 reactors. (Z.M.). 9 figs., 5 refs. 


10453 (INIS-mf—11567, pp. 234-241) Innovation of the pe- 
ripheral weld of a reactor pressure vessel. Bartak, J. (Skoda, 
Pizen (Czechoslovakia)). Skoda, Plzen (Czechoslovakia). Zavod 
Energeticke Strojirenstvi. Dec 1988. (in Czech). (CONF-8812122-: 
3. conference on material and technology problems of WWER nu- 
clear reactors, Srni (Czechoslovakia), 5-8 Dec 1988). In Material 
and technology problems of WWER nuclear reactors: 3. confer- 
ence. Order Number DE90611891. Available from NTIS (US Sales 
Only), PC A12/MF A014 - OSTI; INIS. 

The root part of the peripheral welded joints of the reactor pres- 
sure vessel core is placed at a depth of 70 mm from the inner 
surface where no significant radiation damage of the material is ex- 
pected. The welding procedure is described proceeding from the 
outer side of the vessel wall, and the technology and materials as- 
pects are discussed of such a single-side welded joint. Test were 
conducted of the chemical composition of the weld metal in the 
root area. The technology, crack detection and destructive tests 
showed that the use of a single-side narrow-gap weld taper on a 
ceramic backing with the possibility of an additional single-head 
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backing was feasible. The chemical analysis showed that the re- 
moval of 10 to 15 mm of the material in the welded joint root is 
sufficient and that in that point the chemical composition of the 
welding metal is definable. Thus, if the required addition of the 
base material is provided in the weld root, better accessibility and 
improved performance can be achieved of the welding from the 
outer side of the vessel wall. (Z.M.). 4 figs., 4 refs. 


10454 (INIS-mf—1 1567, pp. 201-216) Strength and plasticity 
of base material and heat-affected zone of CrMoV and Cr- 
MoVNi steels at temperatures up to 780 degC. Magula, V.; 
Smida, T.; Sirotova, D. Skoda, Pizen (Czechoslovakia). Zavod En- 
ergeticke Strojirenstvi. Dec 1988. (in Slovak). (CONF-8812122-: 3. 
conference on material and technology problems of WWER nuclear 
reactors, Srni (Czechoslovakia), 5-8 Dec 1988). In Material and 
technology problems of WWER nuclear reactors: 3. conference. 
Order Number DE90611891. Available from NTIS (US Sales Only), 
PC A12/MF A01 - OSTI; INIS. 

Within weldability research of steels CrMoV and CrMoVNi some 
mechanical properties were assessed of the heat affected zone of 
the welded joints that contribute to annealing and underclad crack 
formation. Test are described in detail of measuring the mechanical 
properties of the base material and a simulated heat affected zone 
in dependence on temperature up to 780 degC. The isothermal 
test is used for assessing steel resistance to annealing crack for- 
mation. The objective of the relaxation test is to define how the 
heat affected zone is capable of relaxing residual stress during an- 
nealing. The fracture surfaces of the test bodies were subjected to 
fractographic analysis. The specimens can be said to principally 
show intergranular fracture. The results also show that the shear 
strength and the tensile strength of the heat affected zone main- 
tained a relatively high value even at a temperature of 600 degC, 
this in both steels. The CrMoV steel is susceptible to tempering 
brittleness. At the same initial stress, the CrMoVNi steel is capable 
of relaxing residual stress higher by 20 to 50 MPa than the CrMoV 
steel within the same time in the temperature range 550 to 650 
degC. (Z.M.). 10 figs., 3 tabs., 5 refs. 


10455 (INIS-mf—11567, pp. 217-226) Limiting conditions of 
annealing for stress reduction in testing properties of weld 
materials for nuclear power plants. Zapletal, J. (Vitkovicke 
Zelezarny Kiementa Gottwalda, Ostrava (Czechoslovakia)); Skace- 
lik, T. Skoda, Plzen (Czechoslovakia). Zavod Energeticke 
Strojirenstvi. Dec 1988. (in Czech). (CONF-8812122-: 3. confer- 
ence on material and technology problems of WWER nuclear 
reactors, Srni (Czechoslovakia), 5-8 Dec 1988). In Material and 
technology problems of WWER nuclear reactors: 3. conference. 
Order Number DE90611891. Available from NTIS (US Sales Only), 
PC A12/MF A01 - OSTI; INIS. 

A statistical study was performed of the properties of welding 
materials for the manufacture of components of WWER-440 AND 
WWER-1000 nuclear power plants. With respect to the effect of the 
annealing technology cycles on internal stress reduction, represen- 
tative modes were defined for testing the welding materials, thus 
creating conditions for the general-purpose usability of the materials 
thus tested in the manufacture and repair of nuclear power plant 
components. The results of tests are discussed for low alloy weld- 
ing materials type 19Cri0NiNb and type 20Cri0NiNb. The tests 
showed that with respect to intergranular corrosion resistance, the 
640 degC/24 hours annealing mode was the least favourable of the 
annealing modes used in the manufacture of nuclear power plant 
components. It was therefore approved as a representative mode 
for testing these welding materials. (Z.M.). 2 figs., 1 tab., 8 refs. 


10456 (INIS-mf-11567, pp. 227-233) Repair of defects of re- 
actor pressure vessels by welding without heating and heat 
treatment. Becka, J. (Skoda, Pizen (Czechosliovakia)); Koutsky, 
E.; Smaha, J.; Regent, J. Skoda, Plzen (Czechoslovakia). Zavod 
Energeticke Strojirenstvi. Dec 1988. (In Czech). (CONF-8812122-: 
3. conference on material and technology problems of WWER nu- 
clear reactors, Srni (Czechoslovakia), 5-8 Dec 1988). In Material 
and technology problems of WWER nuclear reactors: 3. confer- 
ence. Order Number DE90611891. Available from NTIS (US Sales 
Only), PC A12/MF A01 - OSTI; INIS. 

A brief description is presented of manual welding technologies 
used in in-service repair of reactor pressure vessels. The results 





are summed up of experiments in which the problem was studied 
for Cr-Ni-Mo-V steel. The so-called two-layer cushion technique 
was optimized for downhand, uphand and overhead welding. For 
these positions, the corresponding heights were derived of the 
transition layer that must be repaired prior to surfacing the anneal- 
ing layer. Upon observance of the adjacent head overlap by about 
40% of their width and upon welding without heating, the optimized 
procedure guarantees refining of the grain on at least 80% of the 
area of the original coarse-grain heat affected zone of the base 
material. A lower sensitivity was found to precipitation hardening of 
the zone of the Cr-Ni-Mo-V steel as against the Cr-Mo-V steel. 
(Z.M.). 6 figs., 4 tabs., 7 refs. 


10457 (INIS-mf—11567, pp. 242-248) Effect of hydrogen on 
the embrittlement of heat affected zones of the inner wall of a 
reactor pressure vessel. Splichal, K. (Ustav Jaderneho Vyzkumu 
CSKAE, Rez (Czechoslovakia)); Koutsky, J.; Kovarik, R. Skoda, 
Pizen (Czechoslovakia). Zavod Energeticke Strojirenstvi. Dec 1988. 
(In Czech). (CONF-8812122-: 3. conference on material and 
technology problems of WWER nuclear reactors, Srni (Czechoslo- 
vakia), 5-8 Dec 1988). In Material and technology problems of 
WWER nuclear reactors: 3. conference. Order Number 
DE90611891. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

The inner walls of WWER pressure vessels are lined with an 
austenitic overlay providing corrosion resistance. The heat affected 
zone thus produced shows higher susceptibility to hydrogen ab- 
sorption and to hydrogen-induced embrittlement than the base 
steel. It was shown by experiments that the structure of the heat af- 
fected zone in the Cr-Ni-Mo-V steel features a microstructure with 
a number of defects and phase interfaces that serve as trap points 
for hydrogen absorption. Heat treatment provides regeneration of 
the heat affected zone and also increased resistance to hydrogen 
embrittlement in a range comparable to that of the base metal. The 
increased number of defects due to neutron radiation resulted in 
reduced uniform ductility. Increased hydrogen level was decisive 
for reducing nonuniform steel ductility. (Z.M.). 6 figs., 3 refs. 


10458 (INIS-mf—1 1567, pp. 249-258) Crystallization of two- 
phase austenitic-ferritic overlay metals and its effect on crack 
formation. Cerny, V. (Skoda, Pizen (Czechoslovakia). Zavod Ener- 
geticke Strojirenstvi); Kricka, P. Skoda, Plzen (Czechoslovakia). 
Zavod Energeticke Strojirenstvi. Dec 1988. (In Czech). (CONF- 
8812122-: 3. conference on material and technology problems of 
WWER nuclear reactors, Srni (Czechoslovakia), 5-8 Dec 1988). In 
Material and technology problems of WWER nuclear reactors: 3. 
conference. Order Number DE90611891. Available from NTIS (US 
Sales Only), PC A12/MF A01 - OSTI; INIS. 

The results are summed up of an analysis of cracks on the inner 
surface of WWER-1000 reactor pressure vessels. Overlays were 
made using a Sv 04Kh20N10G2B strip. The characteristics of the 
cracks and the structure of the overlay metal are discussed in de- 
tail. Attention is also paid to factors that affect the formation of 
crystallization cracks. The test results show that susceptibility to 
crack formation is not decided into a major extent by the residual 
ferrite produced during primary crystallization but rather by the ratio 
of chromium and nickel equivalents and the ratio of concentrations 
of silicon and niobium to carbon in the overlay metal. (Z.M.). 4 
figs., 2 tabs., 8 refs. 


10459 (INIS-SU—139, pp. 41-42) Peculiarities of deformation 
and fracture of molybdenum after ion beam treatment. 
Antonov, V.I. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow 
(USSR). 1989. (In Russian). (CONF-8904298-—: 6. All-Union confer- 
ence on microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). 
In Proceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. MOLYBDENUM/ion implantation; MOLYBDENUM 
physical radiation effects; DISLOCATIONS; DISPERSION HARD- 
ENING; FRACTURES; ION BEAMS; MOLYBDENUM 


10460 (INIS-SU-139, pp. 43-44) Peculiarities of microhard- 
ness of metals at ion doping. Antonov, V.I.; Smagin, M.N. 
Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (In 
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Russian). (CONF-8904298—: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 2 refs.; 1 fig. MOLYBDENUM/on impiantation; 
MOLYBDENUM physical radiation effects; ARGON IONS; DEPTH; 
ION BEAMS; MICROHARDNESS; MOLYBDENUM; STRESS RE- 
LAXATION; STRESSES 


10461 (INIS-SU-140, pp. 68) Preparation of high-purity ma- 
terials for growing epitaxial layers based on Pb; _,SnxTe solid 
solutions. Aleksandrova, O.A.; Kamchatka, MJ. AN SSSR, 
Moscow (USSR); Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (In Russian). (CONF-8805350-: 8. All-Union confer- 
ence on the methods of preparation and analysis of high-purity 
substances, Gor’kij (USSR), 10 May 1988). In 8. All-union confer- 
ence on the methods of preparation and analysis of high-purity 
substances. Part 1: Abstracts. Order Number DE90705999. Avail- 
able from NTIS (US Sales Only), PC AO07/MF A01 - OSTI; INIS. 

MTs-01351. 

Short note. LEAD TELLURIDES/epitaxy; LEAD TELLURIDES/ 
impurities; TIN TELLURIDES/epitaxy; TIN TELLURIDES/impurities; 
CRYSTAL DEFECTS; EPITAXY; IMPURITIES; MONOCRYSTALS; 
REFINING; SOLID SOLUTIONS 


10462 (INIS-SU-140, pp. 77-78) Separation and distribution 
factors on rhenium, ruthenium and osmium refining by zone 
and vacuum melting. Azhazha, V.M.; Kovtun, G.P.; Elenskij, V.A. 
AN SSSR, Moscow (USSR); Gor’kovskij Gosudarstvennyj Univ., 
Gorki (USSR). 1988. (in Russian). (CONF-8805350-: 8. All-Union 
conference on the methods of preparation and analysis of high- 
purity substances, Gor’kij (USSR), 10 May 1988). In 8. All-union 
conference on the methods of preparation and analysis of high- 
purity substances. Part 1: Abstracts. Order Number DE90705999. 
Available from NTIS (US Sales Only), PC A07/MF A01 - OSTI; 
INIS. 

MTs-01351. 

Short note. RHENIUM/zone refining; RUTHENIUM/zone refining; 
IMPURITIES; OSMIUM; RHENIUM; RUTHENIUM; VACUUM 
MELTING 


10463 (INIS-SU-140, pp. 21) Problem of high-purity rare 
metais and physicochemical analysis. Bukhanov, G.S. AN 
SSSR, Moscow (USSR); Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (in Russian). (CONF-8805350-: 8. All-Union confer- 
ence on the methods of preparation and analysis of high-purity 
substances, Gor’kij (USSR), 10 May 1988). In 8. All-union confer- 
ence on the methods of preparation and analysis of high-purity 
substances. Part 1: Abstracts. Order Number DE90705999. Avail- 
able from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

MTs-01351. 

Short note. METALS/crystal defects; © METALS/impurities; 
CRYSTALLIZATION; DIAGRAMS; METALS; IMPURITIES; QUAN- 
TITATIVE CHEMICAL ANALYSIS 


10464 (LA-UR-89-4160) Irradiation-induced amorphization 
and elastic shear instability in intermetallic compounds. Koike, 
J. (Argonne National Lab., IL (USA)); Okamoto, P.R.; Rehn, L.E.; 
Bhadra, R.; Grimsditch, M.H.; Meshii, M. Los Alamos National Lab., 
NM (USA). [1989]. 6p. Sponsored by U.S. DOE Defense Programs; 
National Science Foundation. DOE Contract W-7405-ENG-36;W- 
31109-ENG-38. Contract DMR-8411178. (CONF-891119-47: 
Materials Research Society fall meeting, Boston, MA (USA), 27 
Nov - 2 dec 1989). Order Number DE90004845. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Previously we reported a substantial (~50%) decrease in shear 
modulus prior to amorphization in Kr irradiated Zr3Al, and proposed 
that amorphization is triggered when the crystalline lattice becomes 
unstable against shear stress. In the present work, the relation 
between amorphization and shear elastic instability has been inves- 
tigated in two additional compounds (FeTi and NiAl) during room 
temperature irradiation with 1.7-MeV Kr*. A shear modulus was 
measured using Brillouin scattering; structural information was ob- 
tained in situ in a high voltage electron microscope interfaced to a 
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tandem accelerator. During irradiation of FeTi, chemical disordering 
and a large (~40%) decrease of shear modulus were observed, 
and an amorphous phase developed subsequently. In contrast, NiAl 
remained crystalline and chemically ordered during irradiation, and 
exhibited only a ~10% decrease in shear modulus. Hence, these 
two results provide further support that a shear instability triggers 
irradiation-induced amorphization. The shear instability mechanism 
may also apply to other solid-state amorphization techniques, @.g., 
hydrogen charging and mechanical deformation. 22 refs., 3 figs. 


10465 (N-89-29528) The effects of temperature gradient 
and growth rate on the morphology and fatigue properties of 
MAR-M246(Hf). Schmidt, D.D.; Alter, W.S.; Hamilton, W.D.; Parr, 
R.A. National Aeronautics and Space Administration, Huntsville, AL 
(USA). George C. Marshall Space Flight Center. Aug 1989. 25p. 
(NASA-TM—100374;NAS—1.15:100374). Available from NTIS, PC 
A03/MF A01. 

MAR-M246(Hf) is a nickel based superalloy used in the turbop- 
ump blades of the Space Shuttle main engines. The effects are 
considered of temperature gradient (G) and growth rate (R) on the 
microstructure and fatigue properties of this superalloy. The 
primary dendrite arm spacings were found to be inversely propor- 
tional to both temperature gradient and growth rate. Carbide and 
gamma - gamma prime morphology trends were related to G/R ra- 
tios. Weibull analysis of fatigue results shows the characteristic life 
to be larger by a factor of 10 for the low gradient/fast rate pairing 
of G and R, while the reliability (beta) was lower. 


10466 (NOVA-89-04497) The influence of shielding gas 
composition on pulsed gas metal arc welding of Arctic and 
offshore structures and pipelines: Final report. Thompson, 
T.S.; Rothwell, A.B.; Dorling, D.V. Nova, an Alberta Corp., AB 
(Canada). Nov 1988. 152p. Contract DSS 23440-6-9113/01-SQ. 
(MICROLOG-—89-04497). Available from PC Canada Centre for 
Mineral and Energy Technology, Technical Information Division, 
562 Booth St., Room 20C, Ottawa, ON, CAN K1A 0G1; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

This report describes a study of the influence of shielding gas 
composition on pulsed gas metal arc welding (GMAW) characteris- 
tics and weld metal mechanical properties, in order to determine 
the optimum gas mixtures for the pulsed gas metal arc welding of 
structural and pipeline steels for offshore oil and gas installation. 
The preferred oxygen potential was determined through an investi- 
gation of the effect of variations in CO2 content of Ar-CO2 gas 
mixtures on weld metal properties: for the welding of a 19mm thick 
steel with vertical down progression using a C-Mn-Ti wire, a lower 
bound crack tip opening displacement (CTOD) of 0.3 mm was ob- 
tained at -5C with a 87.5Ar-12.5CO. mixture, whereas, in 30 mm 
thick steel with vertical up progression and a C-Mn-Ti-B wire, a 
lower bound CTOD at -45C of 0.7 mm was achieved with a 90Ar- 
10CO, shielding gas mixture. Maintaining the oxygen potential 
constant for each welding application, the effect of additions of HO 
and He and variations in COz and O2 content on arc stability and 
metal transfer and on penetration and fusion characteristics were 
investigated. For the final stage of the program, a 82.5Ar-5He- 
12.5COz2 shielding gas mixture was selected for the qualification of 
a welding procedure in 1067 mm outside diameter, Grade 483 pipe 
to Canadian Standards Association Z187-1987 Offshore Pipeline 
Systems strandards. A 82AR-10He-6CO2-202 gas mixture was se- 
lected for the qualification of a procedure in 30 mm thick LT60 
structural steel for the design, construction and inspection of off- 
shore structures. 27 refs., 38 figs., 37 tabs. 


10467 (ORNLAr-89/48) BAM — Federal [German] Institute 
for Materials Research and Testing, Berlin. Oak Ridge National 
Lab., TN (USA). 1989. 77p. Translation source information not 
available. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO5-840R21400. Order Number DE90004293. Available 
from NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 

The present report continues the documentation of findings of 
elastic-plastic FE analyses of an experimentally investigated 
pressure vessel with axial semielliptical exterior surface cracks, ap- 
plicability of approximation methods of calculation of J will be 
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discussed, results of calculations and experiments will be com- 
pared and in particular the dependence of the local J(Aa) curves 
on the multiaxial nature of the stress state at the crack front will be 
investigated. 20 refs., 31 figs., 3 tabs. 


10468 (ORNLr-89/52) Experiences with three-point bend- 
ing test specimens for determining the crack-arrest fracture 
toughness K, in low-alloy steel. (Erfahrungen mit dreipunkt- 
biegeproben zur ermittilung der rissauffangzaehigkeit Ksub la an 
niedriglegiertem stahl). Schneeweiss, G. (Technische Univ., Vienna 
(Austria). Technical Testing and Research Inst. (TVFA)); Varga, T. 
Oak Ridge National Lab., TN (USA). [1989]. 33p. Translation 
source information not available. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC05-840R21400. Order Number 
DE90004120. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


The use of a smaller and simpler specimen than the standard 
crack arrest specimens (Robertson, CCA) appears to be more ad- 
vantageous. Through instrument testing on three-point bending test 
specimens, the advantages and disadvantages of this type of spec- 
imen were to be determined. The selected bending test specimen 
is suited for determining K,,: the crack arrest fracture toughness 
determined with the latter and by means of the CCA-specimen lies 
within the same dispersion range (material ASTM A 533 B). 


10469 (OTI-89-542) The cathodic protection of steel in real 
and simulated seawater environments. Carney, R.F.A. (UKAEA 
Harwell Lab. (UK). Materials Development Div.); Pritchard, A.M.; 
Wilkins, N.J.M.; Terry, S. Department of Energy, London (UK); 
UKAEA Harwell Lab. (UK). 1989. 37p. Available from H.M. Sta- 
tionery Office, P O Box 276, London SW8 5DT, price Pound 12.75. 
Available from H.M. Stationery Office, P O Box 276, London SW8 
5DT, price Pound 12.75. 

Cathodic protection experiments have been carried out at 7°C 
on grit-blasted and pre-rusted mild steel panels cathodically 
polarised to -850 and -1050 mV Ag/AgCl over 160 days in once- 
through fresh seawater and recirculated stored seawater and 
artificial seawater. The currents drawn were continuously recorded, 
and the scales formed examined optically, in the scanning electron 
microscope with an EDAX attachment, by x-ray diffraction and by 
wet chemical analysis. The objectives of the experiments were (1) 
to provide guidance in assessing the validities of corrosion data 
produced under cathodic protection in different environments, (2) to 
recommend which environments should be used in future experi- 
ments to study corrosion rates under cathodic protection, and (3) 
to try to produce quantitative relationships between the data pro- 
duced in different environments. (author). 


10470 (SAND-89-0594C) Relationship of fragment size to 
normalized spall strength for materials. Chhabildas, L.C.; 
Barker, L.M.; Asay, J.R.; Trucano, T.G. Sandia National Labs., Al- 
buquerque, NM (USA). [1989]. 18p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. (CONF- 
891214-15: Hypervelocity impact symposium, San Antonio, TX 
(USA), 12-14 Dec 1989). Order Number DE90004165. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A systematic study is described which addresses the technical 
issues associated with launching plates to hypervelocities using 
compressed helium gas as the driving medium. Similar accelera- 
tion rates are used to drive constant-mass flier plates, while the 
material properties such as the shock impedance, yield strength, 
and spall strength are varied. Results of these experiments indicate 
that, due to the severity of loading, the flier plates have a tendency 
to fragment following peak acceleration. Each material has its own 
unique fragment distribution. More significantly, these experiments 
suggest a direct dependence of the mean fragment size to its nor- 
malized spall strength, i.e., the spall strength divided by its density. 
A method is also proposed for successfully launching intact plates 
to hypervelocities. 35 refs., 14 figs., 2 tabs. 


10471 


(SAND-89-0720C) Cyclic deformation of ©°Sn—“Pb 
solder joints during thermomechanical fatigue. Frear, D.R.; 
Jones, W.B. Sandia National Labs., Albuquerque, NM (USA). 
[1989]. 13p. Sponsored by U.S. DOE Defense Programs. DOE 


Contract AC04-76DP00789. (CONF-900271-1: NPECOM '90 





meeting, Anaheim, CA (USA), 26 Feb - 1 mar 1990). Order Num- 
ber DE90004197. Available from NTIS, PC A0O3/MF A01 - OSTI; 
GPO Dep. 

Thermomechanical fatigue and isothermal fatigue tests were per- 
formed on ©Sn—*°Pb solder joints under a variety of strain ranges 
and rates. In isothermal fatigue deformation throughout the entire 
cycle occurs with the same mechanism. The mechanism at low 
temperatures is a dislocation process and at high temperatures it is 
a diffusional flow. In thermomechanical fatigue the deformation 
mechanism changes in each cycle from dislocation processes to 
diffusional flow which results in higher peak stresses at the high 
and low temperature portion of the cycle. This indicates thermome- 
chanical fatigue behavior can not be accurately predicted using 
isothermal fatigue. It was also found that decrease in strain rate 
slowed the heterogeneous coarsening process in thermomechani- 
cal fatigue. This is due to the fact that the dislocation substructure 
recovers more quickly than it work hardens which tends to mini- 
mize recrystallization and growth in the solder microstructure. 13 
refs., 14 figs., 2 tabs. 


10472 (SAND-89-1558C) Pulsed laser-induced melting of 
intermediate Cu-Zn phases. Follstaedt, D.M. (Sandia National 
Labs., Albuquerque, NM (USA)); Peercy, P.S.; Perepezko, J.H. 
Sandia National Labs., Albuquerque, NM (USA). [1989]. 6p. Spon- 
sored by U.S. Department of Defense; U.S. DOE Defense 
Programs. DOE Contract AC04-76DP00789. (CONF-891119-60: 
Materials Research Society fall meeting, Boston, MA (USA), 27 
Nov - 2 dec 1989). Order Number DE90005404. Available from 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

We have discovered that the 6 and + brasses of Cu-Zn exhibit 
clearly resolved increases in reflectance upon melting with a 30 ns 
ruby laser, which allow their melt durations to be readily measured. 
This system thus offers potential for obtaining quantitative informa- 
tion about the solidification kinetics of metals. We have also found 
that a heteroepitaxial layer of 6’ brass is formed on the surface of 
(ordered) + brass with 63 wt % Zn following pulsed laser-induced 
melting. The §’ layer is interpreted to mean that the metastable 6 
phase (bcc) formed on the liquid-solid interface as the + substrate 
attempted to regrow, and that 6 ordered to 6’ (B2) during cooling. 
The 6 formation implies that undercoolings > 16 K were attained 
during the attempted regrowth of the + phase. 17 refs., 6 figs. 


10473 (UCRL-—102200) Electrode/workpiece combinations. 
Benedict, J.J. Lawrence Livermore National Lab., CA (USA). 19 
Oct 1989. 7p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-8910318—1: Machine tool sub- 
group and machineability technical exchange meeting, Las Vegas, 
NV (USA), 23-26 Oct 1989). Order Number DE90003919. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

Of the many machine tool operations available in the shop to- 
day, plunge cut EDM has become an increasingly useful method of 
materials fabrication. It is a necessary tool for the research and de- 
velopment type of work performed at the Lawrence Livermore 
National Laboratory (LLNL). With advancing technology, plunge cut 
EDMs are more efficient, faster, have greater accuracy and are 
able to produce better surface finishes. They have been in the past 
and will continue to be an important part of the production of qual- 
ity parts in both the Precision and NC Shop. It should be kept in 
mind that as a non-traditional machining process, EDMing is a time 
consuming process that can be a very expensive method of pro- 
ducing parts. For this reason, it must be used in the most efficient 
manner in order to make it a cost-effective means of fabrication, al- 
though technology has advanced to the point of state-of-the-art 
equipment, there is currently a void in available technical informa- 
tion needed for use with this process. The type of information 
sought after concerns the area of electrode/workpiece combina- 
tions. This is in reference to the task of choosing the correct 
electrode material for the specific workpiece material encountered. 
A brief description of the EDM process will help in understanding 
the electrode/workpiece relationship. 5 figs. 


10474 (Y/TR-89/9) Compound for metallic surface treat- 
ment. Suzuki, Hisashi (Shikoku Chemical Research Industries, 
Inc., Ibaragi City (Japan)). Oak Ridge Y-12 Plant, TN (USA). 1989. 
5p. Translation of Japanese Patent Application No. 57-161068, Oc- 
tober 4, 1982. Sponsored by U.S. DOE Defense Programs. DOE 
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Contract AC05-840S21400. Order Number DE90004121. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

This invention concerns a compound for use in a treatment that 
significantly improves the durability of a metallic surface, in particu- 
lar one with high mirror reflection. The present invention assumes 
that it is possible to protect the metallic surface by means of a treat- 
ment aimed at improving durability, attained through the inorganic 
nature of the compound; additionally, improved surface durability 
helps protect the metal itself and enhance corrosion resistance. 


10475 Plasma spray deposition: A need for direct process 
control. Smith, R.W. (Drexel Univ., Philadelphia, PA (USA)). pp. 
1147 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

NDE techniques applied to the plasma process will create the 
basis for intelligent process control which integrates process mod- 
els, input variable controls and direct measurements. The plasma 
deposition process is reviewed and presented as a spray forming 
process which incorporates rapid solidification into the production 
of engineered materials such as aluminides and composite materi- 
als. The review differentiates process variables as direct and 
indirect which control the microstructure and properties of the de- 
posits. Deposit characteristics are related to the process and the 
origin of deposit defects is reviewed. Process characteristics are 
classified, and potential measurement technologies are suggested 
with an attempt to stimulate thinking into how NDE technologies 
may be applied. 


10476 Determination of selected mechanical properties of 
aged AFLi alloys using NDE methods. Brasche, L.J.H. (lowa 
State Univ., Ames (USA)); Buck, O.; Jiles, D.C.; Snodgrass, J.D.; 
Bracci, D.J. pp. 1147 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). DOE Contract W- 
7405-ENG-82. (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

Al-Li alloys have the combined advantages of high strength and 
high modulus in addition to a lower density than typical structural 
aluminum alloys. This combination of properties could be used to 
reduce the weight of aircraft by about 10% without loss of structural 
integrity. The mechanical properties of these alloys strongly depend 
on the morphology of the precipitates within the matrix. Therefore, 
quantitative NDE techniques for on-line monitoring of microstruc- 
tural changes during the production of these alloys is desirable 
from both a quality and economic standpoint. Correlations between 
mechanical properties, of interest to the designer, and data, result- 
ing from NDE measurements, are reported. Of particular interest is 
the detection of the T; phase which is detrimental to the fatigue 
properties of such alloys. The results reveal that the appearance of 
T, can be detected by the combined use of eddy current (or DC 
conductivity) and hardness measurements. The presence of T; was 
verified by transmission electron microscopy. The alloys used in 
this investigation included an Al-2.2 wt % Li (binary) and Al 2090. 


10477 Plastic deformation, residual stress, and crystalline 
texture measurements for in-process characterization of FCC 
metal alloys. Ruud, C.O. (Pennsylvania State Univ., University 
Park (USA)); Jacobs, M.E.; Weedman, S.D.; Snoha, D.J. pp. 1147 
of Review of progress in quantitative nondestructive evaluation. 
Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760—: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

This paper describes the results of several on-going investiga- 
tions on the measurement of plastic deformation, residual stress, 
and crystalline texture in nickel, copper, and aluminum base alloys 
by x-ray diffraction techniques. X-ray diffraction techniques have 
been shown to be effective in the measurement of plastic deforma- 
tion, residual stress, and crystalline texture in FCC metals, from 
the breadth, position, and intensity of the x-ray diffraction peaks. 
The Ruud-Barrett position-sensitive scintillation detector has been 
demonstrated to be fast, non-contacting, and tolerant of detector to 
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component distance variation — necessary requirements for cost- 
effective in-process inspection of materials. 


10478 Holographic contouring of near crack tip displace- 
ments. Lebowitz, C. (David Taylor Research Center, Annapolis, 
MD (USA)). pp. 1147 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The goal of this study was to determine the feasibility of using a 
holographic technique to make an accurate, full-field map of the 
near crack tip surface deformation during high speed, dynamic 
fracture testing. The technique chosen, coherence multiplexed, 
two-illumination-source contouring using quasi-heterodyne holo- 
graphic interferometry, made possible the full-field measurement 
and visualization of sub-fringe surface displacements by allowing a 
quantitative evaluation of the interference phase. Quasi-heterodyne 
holographic interferometry, shown to be accurate to better than 1/ 
100 of a fringe, was used with digital image processing techniques 
to contour the region of interest. 


10479 Detection of creep damage by ultrasonics. Birring, 
A.S. (Southwest Research Institute, San Antonio, TX (USA)); Al 
cazar, D.G.; Hanley, J.J.; Gehl, S. pp. 1147 of Review of progress 
in quantitative nondestructive evaluation. Volume 8B. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

Ultrasonic velocity measurement methods were tested for their 
ability to detect creep damage and thereby serve as an inspection 
system for creep in fossil fuel power plant components. Samples 
were fabricated of alpha-iron. Tests showed that both longitudinal 
and shear wave velocities decreased with strain produced by 
creep. The decrease in longitudinal wave velocity was greater than 
the decrease in shear wave velocity. A decrease in surface and 
creeping wave velocity was also observed on creep samples. 


10480 Detection of expended fatigue life of AISI 4140 steels 
from magnetic measurements. Jiles, D.C. (iowa State Univ., 
Ames (USA)); Garikepati, P.; Thoelke, J.B.; Utrata, D. pp. 1147 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). DOE Contract W-7405-ENG-82. 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The objective of this study was to determine how magnetic prop- 
erties such as coercivity, hysteresis loss and initial susceptibility of 
AISI 4140 steels depended on the expended fatigue life. If one or 
more of these magnetic properties was found to be sensitive to fa- 
tigue cycling, then it should be possible to devise a magnetic NDE 
technique based on these results, for monitoring of in-service com- 
ponents subjected to fatigue cycling. A group of specimens of AIS! 
4140 steel which had been given a normalizing heat treatment to 
produce a ferrite/bainite microstructure was prepared for fatigue 
testing. Estimates were made of the fatigue lifetime from previous 
studies of identical specimens. The variations of selected magnetic 
properties with fatigue lifetime were then investigated. The increase 
in dislocation density caused by the progress of fatigue cycling 
caused the magnetic properties such as coercivity and hysteresis 
loss to increase. However, because slight changes in microstruc- 
ture also strongly affect these properties it was found that for a 
given amount of fatigue cycling, there were quite significant differ- 
ences in the values of these properties from sample to sample. 
Therefore, at this stage it is not yet possible to directly correlate 
the value of these magnetic properties with remaining fatigue life. 
However, the results do show a consistent variation of corercivity 
of a given specimen with fatigue cycling and therefore once the 
value of coercivity or hysteresis loss of the start material has been 
measured, it appears possible to monitor the progress of fatigue 
from the changes in these properties. 


10481 


Detection of temper embrittlement in steel by magne- 
toacoustic emission technique. Namkung, M. (NASA Langley 
Research Center, Hampton, VA (USA)); Yost, W.T.; Grainger, J.L.; 
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Kushnick, P.W. pp. 1147 of Review of progress in quantitative non- 
destructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

Acoustic emission (AE) generated due to magnetic domain wall 
motion is defined as magnetoacoustic emission (MAE). Our initial 
study of NDE temper embrittlement detection was performed for 
HY80 steel samples employing a statistical method to analyze the 
MAE spectra produced by the application of an AC magnetic field 
to the samples. In this study the MAE signal amplitudes were de- 
tected in a 10 microsecond time-window positioned at the peaks of 
the MAE bursts. These MAE amplitudes were then processed for 
pulse height distribution analysis. The resulting histograms were fit- 
ted to the Gaussian distribution function and the results showed a 
good correlation to the impact strength of these samples. 


10482 Chemical vapor deposition of copper and copper ox- 
ide thin films from copper(!) tert-butoxide. Jeffries, P.M. (Univ. 
of Illinois, Urbana-Champaign (USA)); Girolami, G.S. Chemistry of 
Materials (USA), 1(1): 8-10 (Feb 1989). DOE Contract AC02- 
76ER01198. 

The low-temperature deposition of thin-film materials from molec- 
ular transition-metal precursors is an area of rapidly growing 
interest. We now describe the deposition of copper-containing films 
from copper(|) tert-butoxide tetramer, [Cu(O-t-Bu)],, which was 
chosen because it is one of the more volatile molecular derivatives 
of copper known. These results are related to efforts directed to- 
ward the chemical vapor deposition of thin films of the new copper 
oxide based high-temperature superconductors. 


10483 Metal colloids in oxides. Narayan, J.; Chen, Y.; Moon, 
R.M. Materials Research Society Symposia Proceedings (USA), 
24: 101-118 (1984). DOE Contract W-7405-ENG-26. 

A method, based upon subtractive coloration or high-temperature 
reduction, was developed to produce metal precipitates or colloids 
in oxides. The structure, symmetry, morphology and composition of 
precipitates were analyzed by analytical electron microscopy and 
neutron scattering techniques. In the MgO:Ni system, the colloids 
were coherent nickel precipitates having a fee structure (ap = 2.88 
A), and occasionally a bee structure (ap = 2.88 A). The coherent 
precipitates were analyzed to have either <100>m, || <111>p) or 
<100>m_ ||<100>p matrix-precipitate orientation relationship 
depending upon the high-temperature reduction treatment. The op- 
tical absorption spectra of these materials were characterized by 
broad optical bands centered near 2.2 and 5.0 eV. By changing 
the size distribution of the precipitates, it was possible to obtain op- 
tical spectra of these materials suited for solar selective absorber 
applications. The dislocations and sub-boundaries provided nucle- 
ation sites for the formation of precipitates, and decreased the 
temperature of reduction. By providing sources of dislocations, the 
precipitates enhance the ductility and inhibit the propagation of 
cracks. 22 refs., 19 figs., 2 tabs. 


10484 The microstructure of chromium-tungsten steels. 
Klueh, R.L. (Oak Ridge National Lab., TN (USA). Metals and Ce- 
ramics Div.); Maziasz, P.J. Metallurgical Transactions, [Section] A: 
Physical Metallurgy and Materials Science (USA), 20A(3): 373- 
382 (Mar 1989). DOE Contract AC05-840R21400. 
Chromium-tungsten steels are being developed to replace the Cr- 
Mo steels for fusion-reactor applications. Eight experimental steels 
were produced and examined by optical and electron microscopy. 
Chromium concentrations of 2.25, 5, 9, and 12 pet were used. 
Steels with these chromium compositions and with 2 pect W and 
0.25 pet V were produced. To determine the effect of tungsten and 
vanadium, three other 2.25Cr steels were produced as follows: an 
alloy with 2 pct W and 0 pet V and alloys with 0 and 1 pet W and 
0.25 pet V. a 9Cr steel containing 2 pct W, 0.25 pet V, and 0.07 
pet Ta also was studied. Results of these studies are presented. 


10485 Heat treatment behavior and tensile properties of Cr- 
W steels. Klueh, R.L. (Oak Ridge National Lab., TN (USA). Metals 
and Ceramics Div.). Metallurgical Transactions, [Section] A: Physi- 
cal Metallurgy and Materials Science (USA), 20A(8): 463-470 
(Mar 1989), DOE Contract AC05-840R21400. 





The author discusses ferritic steels containing Cr, W, and V be- 
ing developed for fusion reactor applications. These steels would 
be alternatives to the Cr-Mo steels that are being considered for 
structural components. Eight experimental steels were produced. 
Chromium concentrations of 2.25, 5, 9, and 12 pct were used. 
Steels with these chromium compositions and with 2 pct W and 
0.25 pet V were produced. To determine the effect of tungsten and 
vanadium, 2.25Cr steels were also produced with 2 pet W and no 
vanadium, and with 0.25 pct V and zero and 1 pet W. A 9Cr steel 
containing 2 pet W, 0.25 pct V., and 0.07 pet Ta was aiso studied. 
For all alloys, carbon was maintained at 0.11 pct. Tempering be- 
havior of the steels was similar to that of the Cr-Mo steels being 
considered. Tensile studies indicate that the 2.25Cr-2W-0.25V and 
9Cr-2W-0.25V-0.25V-0.07Ta steels had the highest strengths with 
properties similar to those of the 9Cr-1MoVNb and 12Cr-1MoVW 
steels, which are the strongest of the Cr-Mo steels of interest. 


10486 Real-time x-ray diffraction investigation of metal de- 
formation. Green, R.E. (Johns Hopkins Univ., Baltimore, MD 
(USA). Dept. of Materials Science and Engineering). Metallurgical 
Transactions, [Section] A: Physical Metallurgy and Materials Sci- 
ence (USA), 20A: 595-604 (Apr 1989). 

A description of the current state-of-the-art of real-time X-ray 
diffraction systems for investigation of metal deformation processes 
is presented. Among the systems discussed are conventional, 
flash, and synchrotron X-ray sources and electro-optical X-ray de- 
tectors for rapid display and recording of X-ray diffraction patterns 
and topographic images. Applications considered are dynamic 
measurement of crystal deformation and lattice rotation accompa- 
nying tensile elongation, mechanical deformation of explosively 
loaded metal, and plastic deformation caused by high power ultra- 
sound. Comments are made as to the influence of the results of 
these measurements on presently accepted mechanical theories 
regarding these processes. 


10487 New ultrasonic methods for measuring deformation 
and fracture related material states. Thompson, R.B. (Ames Lab., 
1A (USA)); Buck, O.; Smith, J.F.; Spitzig, W.A. Metallurgical Trans- 
actions, [Section] A: Physical Metallurgy and Materials Science 
(USA), 20A: 611-618 (Apr 1989). DOE Contract W-7405-ENG-82. 

The ability of ultrasonic measurements to detect and character- 
ize discrete flaws in solids is well known. This paper discusses a 
series of new techniques which characterize distributed properties 
and their changes during mechanical deformation and fracture. 
Stress, texture, and porosity play important roles in the evolution of 
damage. Each influences the ultrasonic velocity, but difficulties in 
interpretation occur when more than one is unknown. However, the 
angular variation of the velocity can be used to differentiate those 
quantities. Examples are given of the use of velocity information to 
monitor these microstructural features during creep and large scale 
plastic deformation studies. it is then shown how ultrasonic scatter- 
ing provides important information about the closure state near the 
tip of a fatigue crack and, thus, on the effective stress intensity fac- 
tor and crack growth rate. A limitation in applying ultrasonics during 
mechanical testing is the size of the volume interrogated. Possible 
uses of high resolution acoustic microscopes to implement the 
above ideas on a smaller scale are indicated. 


10488 Contacting surfaces: A problem in fatigue and diffu- 
sion bonding. . Buck, O. (Ames Lab., IA (USA)); Thompson, R.B.; 
Rehbein, D.K.; Brasche, L.J.H.; Palmer, D.D. Metallurgical Trans- 
actions, [Section] A: Physical Metallurgy and Materials Science 
(USA), 20A: 627-636 (Apr 1989). DOE Contract W-7405-ENG-82. 

Contact between surfaces usually occurs at asperities under 
compression or at connecting ligaments, depending on how the 
interface is formed. This paper deals with the nondestructive evalu- 
ation of the topology of contact and with the use of this information 
to predict the effects that loads borne by these contacts have on 
mechanical properties. Two specific examples are discussed: a 
fatigue crack and a diffusion bond. Asperity contact along the frac- 
ture surface of a fatigue crack partially shields the crack tip from 
the externally applied driving force. Using information from acoustic 
experiments, the geometry of the asperities, the contacting stress, 
and the shielding stress intensity factor have been estimated. 
Acoustically, a diffusion bonded interface looks very similar to that 
joining the two sides of a partially closed crack. In this particular 
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case, the acoustically determined geometry of well-bonded liga- 
ments can be verified by fractography of destructively tested 
samples whose bond strength has also been determined. Models 
to determine the bond strength from the ligament geometry are 
suggested. 


10489 Latent hardening in cyclic deformation of copper sin- 
gle crystals. Wang, Z. (Pennsylvania Univ., Philadelphia, PA 
(USA). Dept. of Materials Science and Engineering); Laird, C.; Ro- 
manow, W.J. Metallurgical Transactions, [Section] A: Physical 
Metallurgy and Materials Science (USA), 20A: 759-768 (Apr 1989). 

In order to explore latent hardening produced by cyclic deforma- 
tion, single crystals of copper oriented for single slip were first 
cycled at strain amplitudes corresponding to those of the plateau in 
the cyclic stress-strain curve, and subsequently sectioned for com- 
pression testing. The specimens were cycled enough to form 
persistent slip bands, and orientations in the secondary test were 
chosen to excite selectively coplanar or non-coplanar slip systems. 
Coplanar systems are found to be similar in hardening to the pri- 
mary system, but non-coplanar systems show a latent hardening 
ratio of about 1.25. 


10490 Solidification microstructures near the limit of abso- 
lute stability. Trivedi, R. (Ames Lab., IA (USA)); Sekhar, J.A.; 
Seetharaman, V. Metallurgical Transactions, [Section] A: Physical 
Metallurgy and Materials Science (USA), 20A: 769-777 (Apr 
1989). DOE Contract W-7405-ENG-82. 

A theoretical model of microstructural transitions in a binary alloy 
is examined to establish the conditions under which dendritic to 
cellular to planar interface transitions occur at high imposed growth 
rates. Critical experimental studies then are carried out in a trans- 
parent carbon-tetrabromide system to study the changes in 
microstructures which occur in the velocity regime where the planar 
interface is unstable. Low velocity transitions from a planar to cellu- 
lar to dendritic structure and the high velocity transition from 
dendritic to microcellular structure are observed in situ. It is shown 
that these microstructural transitions occur continuously as the 
growth rate is increased. A reverse transition, from microcellular to 
dendritic structure with an increase in composition at a given veloc- 
ity, also is observed. These results then are compared with the 
theoretical model. 


10491 The influence of tempering temperature on small fe- 
tigue crack behavior monitored with surface acoustic waves in 
quenched and tempered 4140 steel. London, B. (McDonnell Dou- 
glas Research Labs., St. Louis, MO (USA)); Nelson, D.V.; Shyne, 
J.C. Metallurgical Transactions, [Section] A: Physical Metallurgy 
and Materials Science (USA), 20A(7): 1257-1266 (Jul 1989). 

The authors describe their investigation of small surface fatigue 
crack growth in specially designed cantilevered bending samples of 
high-purity 4140 steel quenched and tempered to various strength 
levels. Tempering temperatures of 200 °C, 400 °C, 550 °C and 
700 °C were used to produce a range of yield strengths and mi- 
crostructures. Crack propagation and crack closure were monitored 
with a surface acoustic wave ultrasonic technique. The small crack 
results were compared to those of long cracks in compact tension 
samples. Small cracks in the 200 °C and 400 °C tempers grew at 
AK levels above their long crack thresholds. Small cracks in the 
550 °C tempers grew at AK levels slightly below the long crack 
threshold. The surface cracks in the 700°C temper grew well below 
the long crack threshold showing the small crack effect. 


10492 Comment on “Lattice expansions and contractions in 
metallic superlattices”. Jankowski, A.F. (Lawrence Livermore Na- 
tional Laboratory, Livermore, California 94550 (USA)). Physical 
Review Letters (USA), 63(17): 1892 (23 Oct 1989). DOE Contract 
W-7405-ENG-48. 

A Comment on the Letter by M. L. Huberman and M. Grimsditch, 
Phys. Rev. Lett. 62, 1403 (1989). 


10493 Peak bare-surface current densities overestimated in 
straining and scratching electrode experiments. Wei, R.P. 
(Lehigh Univ., Bethlehem, PA (USA). Dept. of Mechanical Engi- 
neering and Mechanics); Gao, M.; Xu, P.Y. Joumal of the 
Electrochemical Society (USA), 136(6): 1835-1836 (Jun 1989). 
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Straining and scratching electrode, and in situ fracture tech- 
niques have been used to study transient electrochemical reactions 
with bare metal surfaces. Very high initial (peak) bare-surface cur- 
rent densities have been reported. These high values have been 
used to justify various dissolution based mechanisms of crack 
growth. In situ techniques, on the other hand, gave values that 
were 1 to 3 orders of magnitude lower under comparable condi- 
tions. The high values of peak current density, reported for the 
straining and scratching electrode experiments, appear to be in er- 
ror. This error is believed to have resulted from not taking into 
account concomitant charging of the double layer over the large 
filmed (oxidized) portion of the specimen surface. To verify this hy- 
pothesis, measurements were made on in situ fracture specimens. 
The authors discuss their findings. 


10494 Beyermann and Gruener reply. Beyermann, W.P. (Los 
Alamos National Laboratory, Los Alamos, New Mexico 87545 
(USA)}— Department of Physics and Solid State Science Center, 
University of California, Los Angeles, California 90024 (USA)); 
Gruener, G. Physical Review Letters (USA), 63(18): 2001 (30 Oct 
1989). 

A reply to the comment on relaxation time enhancement in the 
heavy-fermion system CePd is given. The Hagen—Rubens relation, 
which is invalid in the microwave frequency range was used. This 
would be correct if single-band Drude model with no high- 
frequency contribution is applicable for these materials. (AIP) 


10495 Roughness development in metal electrodeposition. 
Barkey, D.P. (Lawrence Berkeley Lab., CA (USA)); Muller, R.H.; 
Tobias, C.W. Journal of the Electrochemical Society (USA), 
136(8): 2199-2206 (Aug 1989). DOE Contract AC03-76SF00098. 

The authors report copper electroforms of thicknesses of several 
hundred micrometers produced by deposition on a rotating cylinder 
at rates of up to 5.0 A/cm, corresponding to 110 pmymin. Digital- 
ized surface profiles were analyzed by Fourier transform. Decline 
of roughness wavelength is observed with increasing current den- 
sity at constant fraction of limiting current, in agreement with 
stability theory. Decline in roughness amplitude was also observed. 
This decline is due to an increase in the number density of nuclei. 
A comparison of the growth of features inside and outside the hy- 
drodynamic boundary layer is presented. 


10496 Roughness development in metal electrodeposition: 
Stability theory. . Barkey, D.P. (Lawrence Berkeley Lab., CA 
(USA)); Muller, R.H.; Tobias, C.W. Journal of the Electrochemical 
Society (USA), 136(8): 2207-2213 (Aug 1989). DOE Contract 
AC03-76SF00098. 

A stability analysis of metal electrodeposition on a smooth sur- 
face has been formulated and applied to copper deposition on a 
rotating cylinder. Current distribution on a sinusoidal profile was 
found by a first-order perturbation technique accounting for ohmic, 
kinetic, capillary, and concentration overpotentials, and the derived 
current distribution was used to evaluate the rate of growth or de- 
cay of the perturbation. Growth rate is expressed as a function of 
three dimensionless parameters. 


10497 Elastic property measurements in fluid-filled porous 
materials. Jungman, A. (GPS, Tour 23, Universite Paris 7, 2 place 
Jussieu, 75005 Paris, France (France)); Quentin, G.; Adler, L.; 
Xue, Q. Journal of Applied Physics (USA), 66(11): 5179-5184 (1 
Dec 1989). 

The acoustical properties of fluid-filled sintered porous materials 
have been studied using ultrasonic wave irradiation and signal 
analysis in both time and frequency domains. The samples studied 
have a metallic frame with average grain sizes ranging from 18 up 
to 700 um. They exhibit a high value of porosity (~35%). The in- 
terest of this study is related to the fact that our samples have a 
rather similar porosity but grain sizes are different by a factor of 
more than 30. Experimental results of velocity and attenuation 
measurements are presented. Variation of the bulk velocities in the 
different samples is interpreted by considering a theoretical ap- 
proach based on the poroelastic model, whereas attenuation 
mechanisms are explained by a simplified model of scattering re- 
lated to the particle size. 
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10498 The enthalpy of sublimation and thermodynamic 
functions of fermium. Haire, R.G. (Transuranium Research Labo- 
ratory (Chemistry Division), Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831-6375 (US)); Gibson, J.K. Journal of 
Chemical Physics (USA), 91(11): 7085-7096 (1 Dec 1989). DOE 
Contract AC05-840R21400. 

The enthalpy of sublimation of fermium (Fm), element 100, has 
now been determined directly by measuring the partial pressure of 
Fm over alloys, for the temperature range of 642 to 905 K. The par- 
tial pressures were determined using Knudsen effusion and target 
collection techniques. Dilute (10-5-10~” atom %) solid alloys of 
Fm and mixtures of Fm and Es in both Sm and Yb solvents were 
studied. The presence of Es in two of the alloys allowed a direct 
comparison of the behavior of Fm and Es, where the latter could 
be used as a reference. It was possible to calculate enthalpies of 
sublimation and a hypothetical vapor pressure/temperature relation- 
ship for pure Fm metal by selecting Yb as the solvent most likely 
to form a nearly ideal alloy with Fm. From the experimental vapor 
pressure data, we derived average Second Law values of 33.843 
kcal/mol and 23.5+3 cal/mol deg for the enthalpy and entropy of 
sublimation of Fm at 298 K. Third Law enthalpy values were also 
calculated using the experimental partial pressure data and en- 
tropies estimated from derived free energy functions and heat 
capacities for the solid and gaseous forms of Fm. The average 
Third Law values (34.8 kcal/mol and 25.1 cal/mol deg, respectively, 
at 298 K) are in agreement with those obtained via the Second 
Law. These results establish that Fm, like Es (element 99), is a 
divalent metal. The finding that Fm metal is the second divalent ac- 
tinide element experimentally establishes the trend towards metallic 
divalency expected in the second half of the actinide series. 


10499 Positron annihilation in vacancies: Korringa-Kohn- 
Rostoker formulation and application to Cu. Prasad, R. 
(Materials Science Division, Argonne National Laboratory, Argonne, 
Ilinois 60439 (USA)); Benedek, R.; Robinson, J.E.; Bansil, A. 
Physical Review [Section] B: Condensed Matter (USA), 40(13): 
8620-8630 (1 Nov 1989). 

We develop a Green's-function formulation of the two-photon 
momentum density p2,(p) for a vacancy-trapped positron in a 
metal within the framework of the Korringa-Kohn-Rostoker (KKR) 
scheme. This formulation is easily extended to treat disordered al- 
loys. Employing a real-space representation for the electron and 
positron Green's functions, we express p2,(p) as a lattice sum, 
which converges rapidly for a vacancy-trapped positron. Results for 
a vacancy in Cu are presented; these are the first calculations of 
Po~(p) for a vacancy in a &band metal. It is found that p2.(p) in 


the region p<4 mrad is dominated by contributions from the va- 
cancy and the nearest-neighbor (NN) shell. Our considerations 
indicate that the width and weight of the central peak in p2.,(p) is a 
sensitive function of the NN-shell composition in metals and alloys. 


10500 Kosterlitz-Thouless transition in Tip,Ba,CaCu20, thin 
films. Kim, D.H. (School of Physics and Astronomy, University of 
Minnesota, Minneapolis, Minnesota 55455 (USA)); Goldman, A.M.; 
Kang, J.H.; Kampwirth, R.T. Physical Review [Section] B: Con- 
densed Matter (USA), 40(13): 8834-8839 (1 Nov 1989). DOE 
Contract W-31-109-ENG-38. 

Electrical transport properties of c-axis-oriented TlaBagCaCuzO, 
thin films have been examined within the context of the Kosterlitz- 
Thouless (KT) model. The nonlinear current versus voltage and 
resistivity versus magnetic field characteristics below the KT transi- 
tion temperature (7-=99.0 K), together with the exponential 
inverse-square-root temperature dependence of the resistivity just 
above 7-, were consistent with each other and with the theory. 
The parametrization of the resistivity data well above the transition 
by Aslamazov-Larkin theory was also consistent with that of the KT 
theory. 


10501 Anomalous behavior of the weak itinerant ferro- 
magnet Sczin under hydrostatic pressure. Grewe, J. 
(Experimentalphysik IV, Universitaet Bochum, D-4630 Bochum 1, 
West Germany (DE)); Schilling, J.S.; Ikeda, K.; Gschneidner, K.A. 
Jr. Physical Review [Section] B: Condensed Matter (USA), 40(13): 
9017-9024 (1 Nov 1989). 





The magnetic properties of three homogeneous samples of the 
weak itinerant ferromagnet Sc3ln have been determined in the hy- 
drostatic pressure, temperature, and magnetic field ranges 0-6 
kbar, 3-300 K, and 0-57 kOe, respectively. The pressure depen- 
dence of the Curie temperature 7-(P) was determined to 31 kbar. 
The application of hydrostatic pressure is found to significantly en- 
hance the magnetic properties of Sc3zin at both low and high 
temperatures relative to 7-. These results contradict a theoretical 
model by Wohifarth, according to which the magnetic properties of 
homogeneous weak itinerant ferromagnets should be weakened 
under pressure. 


10502 Anomalous proton spin-lattice relaxation at high tem- 
peratures in bcc transition-metal-hydrogen solid-solution 
systems. Han, J. (Ames Laboratory United States Department of 
Energy, and Department of Physics, lowa State University, Ames, 
lowa 50011 (USA)); Lichty, L.R.; Torgeson, D.R.; Seymour, E.F.W.; 
Barnes, R.G.; Billeter, J.L.; Cotts, R.M. Physical Review [Section] 
B: Condensed Matter (USA), 40(13): 9025-9034 (1 Nov 1989). 
DOE Contract W-7405-ENG-82. 

We report anomalous behavior of the proton spin-lattice relax- 
ation time 7, at high temperatures (up to 1000 K) for hydrogen in 
solution in the bcc metals V, Nb, and Ta and in a Nb-V alloy. Be- 
sides the usual 7, minimum at intermediate temperatures (~225 
K) characterized by the mean dwell time for hopping, ty=exp(E2/ 
kgT), 7, again decreases sharply at higher temperatures instead of 
returning to the value 7,, determined by the conduction-electron 
contribution to (T;)—'. This decrease is well described by an addi- 
tional contribution to (T;)—' of the form exp(—U/kgT), where Uis a 
phenomenological activation energy. We have also measured the 
temperature dependence of the hydrogen diffusion coefficient D at 
high temperatures using an NMR _ stimulated-echo alternating 
pulsed-field-gradient technique. Within experimental error D in- 
creases with temperature, Daxexp(—E,2/kgT), up to at least 820 K, 
where D210-* cm?/s. If a deviation from Arrhenius behavior oc- 
curs, it is toward higher D at the highest temperatures. The 7; and 
D results can be described in terms of a model in which hydrogen 
motion at high temperatures is controlled by two characteristic 
times corresponding to mobile and immobile states. Two forms of 
this model are discussed; however, neither is completely satisfac- 
tory. One requires an unusual temperature dependence for the 
immobile state time, while the other predicts a frequency depen- 
dence for 7; that is not observed. 


10503 X-ray resonance exchange scattering in dysprosium. 
Isaacs, E.D. (AT&T Bell Laboratories, Murray Hill, New Jersey 
07974 (USA)); McWhan, D.B.; Siddons, D.P.; Hastings, J.B.; 
Gibbs, D. Physical Review [Section] B: Condensed Matter (USA), 
40(13): 9336-9337 (1 Nov 1989). 

Resonant enhancement of the scattering intensity of the mag- 
netic satellite resulting from the basal-plane spiral antiferromagnetic 
structure is observed in dysprosium metal at the Lj, absorption 
edge. The polarization dependence and enhancemenet agree with 
theory and are similar to those observed previously in holmium 
metal. 


10504 Specific heat of pure and thoriated UBe,, at low tem- 
peratures in high magnetic fields. Graf, M.J. (Department of 
Physics, Boston College, Chestnut Hill, Massachusetts 02167 
(USA)); Fortune, N.A.; Brooks, J.S.; Smith, J.L.; Fisk, Z. Physical 
Review [Section] B: Condensed Matter (USA), 40(13): 9358-9361 
(1 Nov 1989). 

We have measured the specific heat of pure and thoriated (3.3% 
thorium) UBe,3 in the temperature interval 0.3-1.8 K in applied 
magnetic fields up to 20 T, and find striking qualitative differences 
between the two systems. For pure UBe,3 the electronic coefficient 
of specific heat -y.)(=C,)(T)/T) is noticeably suppressed by a field of 
20 T at 1.8 K; below 1 K, however, this reduction from the low- 
field, normal-state value tends to zero. For the 3.3% thoriated 
sample, the high-temperature value of -+y,; is relatively insensitive to 
strong magnetic fields, but at lower temperatures the suppression 
of +; becomes much stronger, reaching nearly 40% at 0.35 K ina 
field of 20 T. This behavior is similar to that observed in most 
cerium-based heavy-fermion systems. 


36 MATERIALS 
3601 Metals and Alloys 


10505 Heavy-fermion behavior in CeinPt,. Malik, S.K. (Tata 
Institute of Fundamental Research, Bombay 400 005, (india)); 
Adroja, D.T.; Slaski, M.; Dunlap, B.D.; Umezawa, A. Physical Re- 
view [Section] B: Condensed Matter (USA), 40(13): 9378-9381 (1 
Nov 1989). 

Results of magnetic-susceptibility, electrical-resistivity, and low- 
temperature specific-heat measurements on a new ternary cubic 
compound, CeinPt,, are reported. The magnetic susceptibility fol- 
lows Curie-Weiss behavior between 100 and 300 K with an 
effective magnetic moment of 2.54, and a rather large paramag- 
netic Curie temperature of —225 K. Considerable deviation from 
Curie-Weiss behavior is observed in the susceptibility below 100 K. 
The specific heat (C) shows an upturn in C/T vs T* plot below 2 K. 
The -+ value increases with decreasing temperatures attaining a 
value of 1750 mJ mole~'K-* at 0.1 K. As T—0, + approaches a 
value of 2500 mJ mole~' K-* which is one of the highest in 
heavy-fermion compounds. The electrical resistivity is almost tem- 
perature independent between 300 and 100 K and drops linearly 
with temperature below 100 K, followed by 7° dependence at still 
lower temperatures. The susceptibility results are analyzed using a 
valence-fluctuation model incorporating the effects due to crys- 
talline electric fields. 


10506 Elastic properties of grain boundaries in copper and 
their relationship to bulk elastic constants. Adams, J.B. (Theo- 
retical Division, Sandia National Laboratories, Livermore, California 
94550 (US)); Wolfer, W.G.; Foiles, S.M. Physical Review [Section] 
B: Condensed Matter (USA), 40(14): 9479-9484 (15 Nov 1989). 

The pressure derivatives and uniaxial strain derivatives of the 
elastic constants of copper are calculated using the embedded- 
atom method, and the results are in good agreement with 
experiment. Also, the elastic constants of a £5 twist grain boundary 
[with (100) boundary planes] are calculated on a layer-by-layer ba- 
sis, and the elastic behavior is shown to differ by up to an order of 
magnitude from bulklike behavior. This unusual elastic behavior is 
found to be similar to that of uniaxially strained crystals, since the 
grain boundaries themselves are regions that are strained (ex- 
panded) in one direction. 


10507 Molecular-dynamics study of the reconstructed 
Au(111) surface: Low temperature. Ravelo, R. (Department of 
Physics, Boston University, 590 Commonwealth Avenue, Boston, 
Massachusetts 02215 (US)); El-Batanouny, M. Physical Review 
[Section] B: Condensed Matter (USA), 40(14): 9574-9589 (15 Nov 
1989). 

We study the stability and dynamics on the reconstructed 
Au(111) surface using three-dimensional molecular-dynamics simu- 
lations. The small-amplitude surface-phonon dispersions are 
calculated along the (110) direction and compared with inelastic- 
He-scattering data. The agreement with the experimental data is 
remarkable, given that the parameters of the surface interatomic 
potentials are chosen solely to reproduce the size and type of the 
observed surface dislocations. Low-lying localized modes (soliton 
modes) appear in all three polarizations and localized modes with 
polarization in the sagittal plane are observed around the K point 
with energies of about 8 meV. 


10508 Magnetic properties of icosahedral Al-Mo-Fe and Al- 
Ta-Fe alloys. Srinivas, V. (Deparment of Physics, Dalhousie 
University, Halifax, Nova Scotia, Canada B3H 3J5 (Canada)); 
McHenry, M.E.; Dunlap, R.A. Physical Review [Section] B: Con- 
densed Matter (USA), 40(14): 9590-9594 (15 Nov 1989). 

Single-phase icosahedral quasicrystals of the composition 
AlgoMogFe;, and AlyoTa;oFe29 have been prepared by rapid 
quenching from the melt. X-ray-diffraction measurements have 
yielded quasilattice constants of 4.600+0.003 A for both alloys. 
Room-temperature 5”7Fe Moessbauer-effect measurements show a 
nearly symmetric doublet in Al-Mo-Fe and an asymmetric doublet 
in Al-Ta-Fe. These results are analyzed in terms of various distribu- 
tions of Fe quadrupole splittings. Magnetization measurements for 
both alloys show a magnetization that exhibits Curie paramag- 
netism at low temperatures (7100 K) and Pauli paramagnetism at 
higher temperatures. These results show a localized Fe moment of 
0.198 in Al-Mo-Fe and 0.48. in Al-Ta-Fe. 
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10509 Formation of local moments on iron in alkali-metal 
hosts. McHenry, M.E. (Materials Science and Technology Division, 
Los Alamos National Laboratory, Los Alamos, New Mexico 87545 
(US)}— Department of Metallurgical Engineering 3 Materials Sci- 
ence, Carnegie Mellon University, Pittsburgh, Pennsylvania 15213); 
MacLaren, Physical Review [Section] B: Condensed Matter (USA), 
40(15): 10111-10115 (15 Nov 1989). 

Spin-polarized, self-consistent-field, scattered-wave calculations 
have been performed on FeM,,4, FeMog, and FeCa,, clusters 
(MeLi,Na,K,Rb) modeling local environments of an isolated Fe im- 
purity in bec (M) and fcc (Ca) alkali-metal hosts. No stable moment 
is observed for the Ca host, while a spin moment of 2yue is seen 
for Fe in the Li host which grows to over 3ug in the Rb host. 
Orbital moments are also likely to be important because of the ex- 
treme atomic nature of the Fe d states. We infer these moments 
by consideration of the calculated 3c” ground state. A configuration 
of nearly 30” for the Fe atom is inferred for all the alkali-metal 
hosts. Moment trends are explained in terms of nearly vanishing s- 
d hybridization in Rb but increasing s-d hybridization up the column 
to Li. 


10510 Angle-resoived inverse photoemission from the 
Ag(100) surtace. Kim, B. (Department of Physics and Ames Labo- 
ratory, lowa State University, Ames, lowa 50011 (US)); Hong, S.; 
Liu, R.; Lynch, D.W. Physical Review [Section] B: Condensed Mat- 
ter (USA), 40(15): 10238-10240 (15 Nov 1989). DOE Contract 
W-7405-ENG-82. 

Angle-resolved inverse-photoemission spectra from Ag(100) have 
been measured. The results are compared with the predictions of 
bulk band-structure theory and a free-electron model. The latter 
gives good agreement for the structure with a final state near the 
Fermi energy. Band theory is needed for the structure 17 eV above 
the Fermi energy. This structure is very nondispersive, indicating 
the existence of a very flat band throughout the -XUL plane. 


10511 Application of molecular dynamics to the study of 
hydrogen embrittlement in Ni-Cr-Fe alloys. Smith, R.W. (Depart- 
ment of Nuclear Engineering, The University of Michigan, Ann 
Arbor, Michigan 48109 (US)); Was, G.S. Physical Review [Section] 
B: Condensed Matter (USA), 40(15): 10322-10336 (15 Nov 1989). 
Molecular dynamics and the embedded-atom method (EAM) 
have been applied to the study of intergranular hydrogen embrittle- 
ment in Ni-based alloys. A new technique was developed for 
constructing EAM functions from experimental data on binary sys- 
tems. The technique allows one to express experimental quantities 
of the binary alloy in terms of EAM functions for each constituent 
element, and then to fine tune the parameters for one of the ele- 
ments to fit the experimental data. The method was used to 
construct EAM functions for H and for the Ni-Cr-Fe system. The 
functions were then used in dynamic simulations of grain bound- 
aries to study the effect of H on their stress-strain—-fracture 
behavior. The simulations suggest that hydrogen-embrittlement sus- 
ceptibility is strongly linked to grain-boundary structure. Boundaries 
possessing large gaps and structural irregularities are affected ad- 
versely, while boundaries lacking these defects are resistant to 
embrittlement. The results of the study are discussed in terms of 
the influence of the simulation methodology on the observed grain- 
boundary fracture behavior of Ni-Cr-Fe alloys as a function of 
boundary type, boundary structure, and hydrogen content. 


10512 Structure of platinum adatom clusters on Pt(100): 
Experimental observations and embedded-atom-method calcu- 
lations. Schwoebel, P.R. (Sandia National Laboratories, 
Albuquerque, New Mexico 87185 (US)— Theoretical Division, San- 
dia National Laboratories, Livermore, California 94551); Foiles, 
S.M.; Bisson, C.L.; Kellogg, G.L. Physical Review [Section] B: Con- 
densed Matter (USA), 40(15): 10639-10642 (15 Nov 1989). DOE 
Contract AC04-76DP00789. 

The structure of Pt adatom clusters on Pt(100) is observed to 
oscillate between chain- and island-type configurations as the num- 
ber of adatoms is increased from three through six. 
Embedded-atom-method calculations are found to predict these re- 
sults and show that lattice relaxations are a critical factor in 
causing this unusual series of structural transformations. 
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10513 Microstructure and properties of aluminum alloy 
2090 weldments. Sunwoo, A.J. (Lawrence Berkeley Lab., CA 
(USA). Center for Advanced Materials); Morris, J.W. Jr. Welding 
Journal (Miami) (USA), 68(7): 262.s-268.s (Jul 1989). DOE Con- 
tract ACO3-76SF00098. 

The effects of welding on aluminum alloy 2090 are examined 
along with the metallurgical changes associated with the metallurgi- 
cal changes associated with welding and aging. The results of the 
study show that the gas tungsten arc (GTA) and electron beam 
(EB) weldment properties are controlled by the precipitate size and 
distribution. There is a tradeoff between strength and elongation. 


10514 Experimental measurement of stationary SS 304, SS 
316L and 8630 GTA weld pool surface temperatures. Kraus, 
H.G. (idaho National Engineering Lab., Idaho Falls, ID (USA)). 
Welding Journal (Miami) (USA), 68(7): 269.s-279.s (Jul 1989). 
DOE Contract AC07-761D01570. 

The optical spectral radiometric/laser reflectance experimental 
method, previously developed by the author, was extended to ob- 
tain high-resolution surface temperature maps of stationary GTA 
molten weld pools using thick-plate SS 304, SS316L, and 8630 
steel. Increasing the welding current from 50 to 200 A resulted in 
peak pool surface temperatures from 1050° to 2400°C for the SS 
304. At a constant welding current of 150 A, the SS 304 and vari- 
ous heats of SS 316L and 8630 resulted in peak weld pool 
temperatures from 2300° to 2700°C. Temperature contour plots of 
all the welds made are given. Surface temperature maps are clas- 
sified into types that are believed to be indicative of the convective 
circulation patterns present in the weld pools. 
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Refer also to citation(s) 9059, 10046, 10389, 10390, 10397, 10400, 
10413, 10472, 10481, 10635, 10636, 10652, 10787, 10788, 10840, 
10869, 10875, 10947, 10989, 10998, 10999, 11000, 11006, 11007, 
11025, 11035, 11057, 11068, 11088, 11912, 11913, 11914, 11915, 
11916, 12022 


10515 (AD-A-212020/2/XAB) Transformation zone shape, 
size, and crack-growth-resistance (R-curve) behavior of ceria- 
partially-stabilized zirconia polycrystals. Yu, C.S.; Shetty, D.K. 
Utah Univ., Salt Lake City, UT (USA). Dept. of Materials Science 
and Engineering. Jun 1989. 9p. Available from NTIS, PC A02/MF 
A01. 

Pub. in Jnl. of the American Ceramic Society, Vol. 72, No. 6, 
921-928(Jun 1989). 

Transformation-zone shape, size, and crack-growth-resistance 
(R-curve) behavior were studied in precracked and annealed 
single-edge notch-bend specimens of commercial-grade ceria- 
partially-stabilized zirconia polycrystals as a function of applied 
load. Well-defined transformations zoned with a characteristic elon- 
gated shape in the plane of the crack were observed, It is shown 
that the observed zone shape is significantly different from the 
shape predicted by a combined shear/dilation yield criterion and 
the stress field of the crack prior to the transformation. The length 
of the transformation zone directly ahead of the crack tip is in bet- 
ter agreement with the prediction of the Dugdale plastic strip-zone 
model. The fracture-toughness increment showed the characteristic 
square root dependence on the transformation zone width, but the 
magnitude of the toughness increment was not consistent with the 
predictions of the theoretical models of transformation toughening. 


10516 (AD-A-212117/6/KAB) Synthesis and properties of 
NdNIP(3) prepared by low-temperature methods. Technical re- 
port. Vassiliou, J.K.; Hornbostel, M.; Ziebarth, R.P.; DiSalvo, F.J. 
Cornell Univ., Ithaca, NY (USA). Dept. of Chemistry. 16 Aug 1989. 
20p. (TR—1). Available from NTIS, PC A03/MF A01. 

NdNiOz was prepared with a rhombohedral perovskite structure 
by low temperature methods, and its magnetic and electric proper- 
ties studied between 4 and 300 K. The temperature coefficient of 
the resistivity changes at 130 K from positive (i.e., metal-like) to 
negative (i.e., semiconductor-like), with some thermal hysteresis at 
this ‘transition’. The magnetic susceptibility shows Curie-Weiss be- 
havior, modified by the changing thermal occupation of the Nd** 
crystal field levels, over the whole temperature range. Differential 





thermal analysis and thermogravimetric analysis showed oxygen 
loss beginning at 900 C in an Nz atmosphere. Subsequent x-ray 
analysis at room temperature showed the presence of Nd2NiO, 
and NiO. The electrical resistivity of sintered polycrystalline 
samples is somewhat above the expected minimum metallic con- 
ductivity, but the observation of a positive constant term in the 
susceptibility above 100K suggests metallic band behavior. 


10517 (AD-A-212396/6/XAB) Possible origins of high-T(c) 
superconductivity. Hardy, J.R.; Flocken, J.W. Nebraska Univ., 
Lincoin, NE (USA). 1989. 5p. Available from NTIS, PC A02/MF A01. 

Pub. in Ferroelectrics, Vol. 92, 175-178(1989). 

A mechanism to explain high-T, superconductivity, based on the 
double-well motion of the oxygen ions in such systems, is ex- 
tended to predict T values of for (La, Ba)pCuO, and BazCu,07. 
This gives lower bounds on T, of 53K for the former and 44K for 
the latter. Since the second number, in particular, could be 
markedly enhanced by full allowance for the large amplitudes of 
the oxygen motions, it is argued that large T. values have a purely 
vibronic origin. 


10518 (AD-A-212417/0/XAB) Surfaces and intertaces of ce- 
ramic materials. Dufour, L.C.; Monty, C.; Petot-Ervas, G. Centre 
National de la Recherche Scientifique, 21 - Dijon (France). Sep 
1988. 87p. Available from NTIS, PC AO5/MF A01. 

Partial contents include; Materials science of ceramic interfaces; 
Atomic structure of ceramic surfaces; Structure and microstructure 
of grain boundaries in ceramic materials; Ceramic-metal interfaces; 
The role of surfaces in ceramic processes; Segregation at ceramic 
surface and effects on mass transport; Grain-boundary diffusion; 
Thermodynamics and chemistry of ceramic-metal interfaces; Inter- 
granular phases in polycrystalline ceramics; Microstructure of 
composite interfaces and its relation to interfacial strength; The role 
of grain boundaries and interfaces on superconductivity; The the- 
ory of dopant and impurity segregation in ceramic oxides; The role 
of defects in the electronic structure of and chemisorption on oxide 
surfaces; Solid-gas and solid-solid interactions of ceramic materials 
at high temperatures; Structure of ceramic oxide-water interfaces 
Reactions of ceramic oxides with aqueous solutions (including dis- 
solution); lonic conductivity and the role of surfaces and interface in 
ceramic electrolytes; Interfacial tension and contact angle in immis- 
cible systems; Residual stresses in porous plasma-sprayed alumina 
coatings on titanium alloy for medical applications; Physical and 
chemical properties of sillicate materials; Characterization, proper- 
ties and processing of ceramic powders; and Sintering processes. 


10519 (AD-A-212568/0/XAB) Effects of hot corrosion on 
the room-temperature strength of structural ceramics. Final re- 
port. Swab, J.J.; Leatherman, G.L. Army Materials Research 
Agency, Watertown, MA (USA). Materials Technology Lab. Jul 
1989. 20p. (MTL-TR—89-68). Available from NTIS, PC A03/MF A01. 
A variety of advanced structural ceramics were treated in air at 
1000C for 500 hours with and without various amounts of sodium 
sulfate. Room temperature flexure strength was determined before 
and after treatments. Results show that Ce-=TZP and alumina are 
resistant to strength degradation after exposure to sodium sulfate, 
however SizN, and, to a lesser degree, Y-TZP are not. The Y-TZP 
had a strength loss of 25% after 500 hours at 1000C with 10 to 20 
sq cm of NagSOx,. This loss is about 10% greater than that experi- 
enced by specimens when treated at 1000C for 500 hours without 
sodium sulfate present, and is probably due to the leaching of 
Y2O3 from the zirconia which allows the tetragonal zirconia to 
transform to the monoclinic phase. Under similar conditions, the sil- 
icon nitride experienced a loss of 655 when sodium sulfate was 
added. This strength loss is 25% greater than the loss after ther- 
mal exposure in the absence of sodium sulfate. The additional 
strength loss here is due to the formation of larger corrosion pits. 


10520 (ALS/TR-89-02) Composite for smoothing the sur- 
face of ceramic substrates. Maeda, Michi (Nihon Univ., Tokyo 
(Japan)); Nishida, Eiji. Sandia National Labs., Albuquerque, NM 
(USA); Nihon Univ., Tokyo (Japan). 1988. 7p. Translation of Japan- 
ese Patent No. 63-74985, April 5, 1988, 4 p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. Order 
Number DE90004005. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 
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The present invention relates to a composite for smoothing the 
surface of ceramic substrates, in particular, to a composite for the 
formation of a SiOz film, in which the main constituents are copoly- 
mers of tetra-alkoxysilane and trialkoxysilane and/or dialkoxysilane. 
The composite of the present invention can be utilized to good ad- 
vantage for smoothing the surfaces of ceramic substrates used for 
integrated circuit modules. 


10521 (BNL-43119) Oxygenation and possible etching of 
high T. superconducting films by oxygen plasma. Ruckman, 
M.W.; Budhani, R.C.; Qiu, S.L. Brookhaven National Lab., Upton, 
NY (USA). [1989]. 8p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016;AS05-80ER10742. (CONF- 
891093-20: 36. American Vacuum Society national vacuum 
symposium, Boston, MA (USA), 23-27 Oct 1989). Order Number 
DE90004956. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. , 

The use of a radio frequency (rf) excited oxygen plasma for 
cleaning and oxygenation of high T-superconducting films at room 
temperature is studied by photoemission spectroscopy. Plasma oxi- 
dation at ~10 mT pressure, removes contaminants like carbon and 
causes the Ba 5p and 4d and the 0 1s corelevels to shift to lower 
binding energy. Valence band spectra for an _ epitaxial 
Y2BagCugOj5,, film on SrTiO3(001) show a Fermi edge and re- 
semble spectra presented by other groups for YBa2Cu307 single 
crystals and epitaxial films. These films also show a sharp 0 is 
corelevel near 528 eV. Possible reactive ion etching of a degraded 
YBCO film surface is demonstrated in a series of spectra taken af- 
ter successive oxygen plasma treatments. A surface contaminated 
with BaCO, becomes barium deficient after the initial plasma treat- 
ment but a second plasma treatment of a substrate biased to 
—200 V to promote sputtering produces photoemission features 
typical of an YBa2Cu307 surface. 24 refs., 4 figs. 


10522 (CONF-891119-38) Electrical transport dissipation 
effects in epitaxial Y;BajCu,07_, thin films. Christen, D.K. 
(Oak Ridge National Lab., TN (USA) ); Klabunde, C.E.; Feenstra, 
R.; Lowndes, D.H.; Norton, D.; Kerchner, H.R.; Thompson, J.R.; 
Sekula, S.T.; Budai, J.D.; Boatner, L.A.; Narayan, J.; Singh, R. 
Oak Ridge National Lab., TN (USA). [1989]. 4p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From Materials Research Society fall meeting; Boston, MA (USA); 
27 Nov - 2 dec 1989. Order Number DE90004301. Available from 
NTIS, PC AO02/MF A01 - OSTi; GPO Dep. 

The electrical transport properties were studied on a series of 
Y,BazCu307_, thin films deposited onto single crystal substrates 
by thermal coevaporation and laser ablation. For fully epitaxial, c- 
oriented films on (001) substrate surfaces, the critical current 
density J. showed large high-field enhancements for the film 
aligned with H parallel to the copper-oxygen planes. With Hijc, a 
precipitous decay of J, with increasing field is described by ther- 
mally activated flux motion. Films on (110) SrTiO substrates were 
comprised of finely-divided arrays of grains having [110], and 
<103>-type orientations, and exhibited granular behavior. For 
these triaxial films, the transport dissipation also was thermally ac- 
tivated, but yielded much smaller energy barriers. 8 refs., 3 figs. 


10523 (CONF-891119-39) Growth of epitaxical SIC layers 
onto on- and off-axis 6H-SIC substrates by ion beam deposi- 
tion. More, K.L.; Withrow, S.P.; Haynes, T.E.; Zuhr, R.A. Oak 
Ridge National Lab., TN (USA). [1989]. 7p. Sponsored by U.S. 
DOE Conservation & Renewable Energy; U.S. DOE Energy 
Research. DOE Contract AC05-840R21400. From Materials Re- 
search Society fall meeting; Boston, MA (USA); 27 Nov - 2 dec 
1989. Order Number DE90004236. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Thin films of 6-SiC have been grown epitaxically onto on-axis 
(0001) 6H a-SiC substrates using ion beam deposition. The ion 
beam deposition technique involves the direct deposition of alter- 
nating layers of 'SC+ and °°Si*+. The carbon and silicon ions were 
obtained from an ion implanter by decelerating mass-analyzed ion 
beams to 40 eV. The SiC substrate was held at ~973 K. Thin films 
of a-SiC (a mixture of a-polytypes) were obtained following deposi- 
tion onto off-axis (~2°) 6H a-SiC. High resolution electron 
microscopy and Rutherford backscattering techniques were used to 
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determine the structure and crystalline perfection of the resulting 
layers. 


10524 (CONF-891119-42) Magnetic penetration depth 
and intragrain critical current density in gain-aligned 
Tl,Ca,Ba,Cu,0;. superconductor. Thompson, J.R. (Oak Ridge 
National Lab., TN (USA) ); Christen, D.K.; Deeds, H.A.; Kim, Y.C.; 
Brynestad, J.; Sekula, S.T.; Budai, J.; Ossandon, J.G. Oak Ridge 
National Lab., TN (USA). Nov 1989. 6p. Sponsored by U.S. DOE 
Energy Research. DOE Contract ACO5-840R21400. From Materi- 
als Research Society fall meeting; Boston, MA (USA); 27 Nov - 2 
dec 1989. Order Number DE90004245. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Magnetic studies were performed on the high temperature super- 
conductor TloCazBaoCu3019 (Te= 123 K) in the form of a grain 
aligned composite. Investigations with the magnetic field applied 
parallel and perpendicular to the sample’s common c-axes were 
analyzed to obtain the magnetic penetration depth as a function of 
temperature and the critical current density J.(H,T). 8 refs., 3 figs. 


10525 (CONF-891119-43) The effects of oxygen and stron- 
tium vacancies on the superconductivity of single crystals of 
BizSr2_,CuO,g_,. Sales, B.C.; Sonder, E.; Chakoumakos, B.C. 
Oak Ridge National Lab., TN (USA). [1989]. 4p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From Materials Research Society fall meeting; Boston, MA (USA); 
27 Nov - 2 dec 1989. Order Number DE90004242. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Single crystals of BigSr2_,CuOg_, were grown from CuO-rich 
melts. The Sr content in the crystals was varied from x=0.1 to 
x=0.5 by varying the starting composition of the melt and the oxy- 
gen content was adjusted using an appropriate heat treatment of 
the crystals in a thermogravimetric system. With decreasing Sr 
content the superconducting transition temperature, T., of the crys- 
tals decreased rapidly from 10 K to below 4.2 K and the resistivity 
in the a-b plane changed from metallic (linear in T from 30 to 300 
K) to semiconducting. Reducing the oxygen content in the crystals 
had a similar effect on the resistivity. Only crystals with close to the 
maximum oxygen content (y=0) were superconducting, and re- 
moval of oxygen from previously superconducting crystals resulted 
in a rapid decrease of T., and the eventual loss of superconductiv- 
ity (Te< 4.2 K). Although crystals of Bi,Sr2_,CuOg_, 
could be made sequentially superconducting-semiconducting- 
superconducting by the addition-removal-addition of oxygen, the 
process was not totally reversible. After only one such cyclic heat 
treatment x-ray diffraction indicated that for some compositions 
such cycling resulted in the appearance of CuO and another lay- 
ered structure that has been identified previously and is slightly 
deficient in CuO. The new layers structure is semiconducting and 
has a layer-stacking repeat distance that is 1 A smaller than the 
superconducting “221” phase. 9 refs., 3 figs. 


10526 (CONF-891119-44) Oxidation and reduction of 
Bi2Sr, esCuO,_y crystals. Sonder, E.; Chakoumakos, B.C.; Sales, 
B.C. Oak Ridge National Lab., TN (USA). [1989]. 4p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From Materials Research Society fall meeting; Boston, MA (USA); 
27 Nov - 2 dec 1989. Order Number DE90004246. Available from 
NTIS, PC A02/MF AO1 - OSTI; GPO Dep. 

The effects of oxidizing and reducing atmospheres on the oxygen 
content and electrical properties of BigSr; gsCuOg_, single crystals 
were investigated. As-grown crystals were normally semiconducting 
but became metallic and superconducting after heating the crystals 
for several hours in oxygen at temperatures between 500 and 
800°C. Previously superconducting crystals were made semicon- 
ducting by heat treatments in helium at temperatures between 700 
and 780°C. Changes in the oxygen content of the crystals as well 
as the oxidation and reduction kinetics during the various heat 
treatment were monitored using standard thermogravimetric tech- 
niques. A good correlation was found between the annealing 
temperatures in oxygen (helium) at which there was an uptake 
(loss) of oxygen by the crystals 500°C (700°C) and the onset (loss) 
of metallic behavior and superconductivity. From isothermal mea- 
surements of the weight change as a function of time, it was found 
that the apparent activation energy for oxidation and reduction was 
about 0.5 eV and 2.7 eV, respectively. A partial decomposition of 
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the crystals during the various heat treatments, however, precluded 
a quantitative analysis of the kinetic data. 6 refs., 2 figs. 


10527 (CONF-891119-55) High temperature neutron 
diftraction study of the formation reaction of bismuth 
superconductors. Garbauskas, M.F. (General Electric Co., Sch- 
enectady, NY (USA)); Arendt, R.H.; Jorgensen, J.D.; Hitterman, 
R.L. Argonne National Lab., IL (USA). [1989]. 5p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
From Materials Research Society fall meeting; Boston, MA (USA); 
27 Nov - 2 dec 1989. Order Number DE90004883. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

High temperature neutron powder diffraction has been used to 
study the formation of the 110K transition temperature material, 
Bi2CazSr2Cu3gO, (2223), both from synthetic reaction mixtures and 
after partial melting. The results indicate that the 80K transition 
temperature material, Bis>CaSr2Cu2O0, (2122), is the precursor to 
the (2223) material. The reaction to form the (2122) occurs rapidly 
at 860°C, while the conversion of this material to the (2223) is 
much slower. 4 refs., 3 figs. 


10528 (CONF-891119-56) High-temperature deformation of 
YBa2Cu,0,7_; with Ag additions. Routbort, J.L.; Goretta, K.C.; 
Singh, J.P. Argonne National Lab., IL (USA). [1989]. 5p. Sponsored 
by U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
From Materials Research Society fall meeting; Boston, MA (USA); 
27 Nov - 2 dec 1989. Order Number DE90004884. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The steady-state flow stress of YBapCu307_; containing 15 to 
30 vol.% Ag has been measured in air at nearly constant compres- 
sive strain rates between 5 x 10-® and 1 x 10-* s—' from 830 to 
900°C. Addition of Ag dramatically decreases the flow stress com- 
pared to that of the pure superconductor, but the stress exponents 
and the activation energy for deformation remain unchanged. 8 
refs., 3 figs., 1 tab. 


10529 (CONF-891181—1) Physical properties of 
BigSr2CuO,, the semiconducting phase, structurally distinct 
trom the n = 1 Bi-cuprate superconductor. Chakoumakos, B.C.; 
Sonder, E.; Sales, B.C. Oak Ridge National Lab., TN (USA). 
[1989]. 4p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO5-840R21400. From Fabrication, characterization and 
applications of high-temperature superconducting materials; 
Boston, MA (USA); 26-27 Nov 1989. Order Number DE90004299. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The stable phase that forms near 2:2:1 in the Bi-Sr—Cu oxide 
system is now recognized as a semiconducting phase structurally 
distinct from the n = 1 Bi-cuprate superconductor, whose actual 
composition (BigSr2_,CuOg_y, x = 0.1-0.25, y = 0-0.5) is deficient 
in Sr. The 2:2:1 phase forms by a slow solid-state replacement of 
the superconducting phase for compositions near 2:2:1. It also can 
be grown from melt compositions involving several phase assem- 
blages, but single-phase products are not obtained, implying 
incongruent melting. Alumina and zirconia crucibles promote the 
growth of the superconducting phase by reacting with the melt to 
remove Sr, whereas Au crucibles promote the growth of the 2:2:1 
phase. Owing to its fine-grained, fibrous habit, structural characteri- 
zation has been difficult. Of the unit cells proposed, the C-centered 
monoclinic cell of Roth et al. provides the best fit to our x-ray pow- 
der and single-crystal precession data, a = 24.522(9), b = 5.426(2), 
c = 21.983(9) A, 6 = 105.00(3)°. Perfect prismatic cleavages inter- 
secting at ~148° and ~32° are indexed as (100) and (—201) 
forms. Although, the superconducting n = 1 Bi-cuprate exhibits 
variable Sr and O contents, the 2:2:1 phase appears to be a single 
composition with no oxygen exchange observed by TGA, although 
it may be somewhat deficient in Cu. The 2:2:1 phase is semicon- 
ducting as determined by electrical resistivity measurements, with 
an apparent activation energy of 0.013 eV. For a 2:2:1 stoichiome- 
try, the measured density of ~7.2 g/cm® implies 16 formula units 
per cell. 


10530 (CONF-8910107-5) Lithium cobalt oxide thin film 
and its electrochromism. Wei, Guang; Haas, T.E.; Goldner, R.B. 
Tufts Univ., Medford, MA (USA). [1989]. 10p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract FGO03- 
85SF15927. From Electrochemical Society fall meeting; Hollywood, 





FL (USA); 15-20 Oct 1989. Order Number DE90004570. Available 
from NTIS, PC AO2/MF A01 - OSTI. 

Thin films of lithium cobalt oxide have been prepared by f- 
sputtering from powdered LiCoO,. These films permit reversible 
electrolytic removal of lithium ions upon application of an anodic 
voltage in a propylene carbonate-lithium perchlorate electrolyte, the 
films changing in color from a pale amber transparent state to a 
dark brown. A polycrystalline columnar film structure was revealed 
with SEM and TEM. X-ray examination of the films suggests that 
the layered rhombohedral LiCoO, structure is the major crystalline 
phase present. Oxidation-reduction titration and atomic absorption 
were used for the determination of the film stoichiometry. The re- 
sults show that the as deposited-films on glass slides are lithium 
deficient (relative to the starting material) and show a high average 
cobalt oxidation state near +3.5. The measurements of DC conduc- 
tivity suggest a band to band conduction at high temperature 
(300K-430K) and hopping conduction in localized states at low 
temperature (4K-270K). The thermoelectric power data show that 
the films behave as p-type semiconductors. Transmission and re- 
flectance measurements from 400 nm to 2500nm show significant 
near-IR reflectivity. 8 refs., 11 figs. 


10531 (CRIE-W-88014) Analytical study on the decreasing 
method of thermal stress for ceramic gas turbines. Mimaki, 
Toshio; Abe, Toshio; Hisamatsu, Toru; Miyata, Hiroshi; Machida, 
Takashi. Central Research Inst. of Electric Power Industry, Tokyo 
(Japan). Nov 1988. 43p. (In Japanese). Order Number 
DE90734934. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

The authors subjected the following three points to numerical 
analysis in search of the method for decreasing thermal stresses 
produced in ceramic stator vanes of gas turbines. The first point is 
to adopt a structural design which makes it possible to release 
large thermal strains generated in a limited part of the vane even 
in stationary motion. The analysis confirmed that a suitable slit 
made in that part of the vane reduced the maximum thermal stress 
by about 30%. The second point is to use a kind of high conductiv- 
ity ceramics to decrease thermal shock stress produced in the 
vane at the emergency stop of gas turbine. It was found that the 
use of hot pressed silicon carbide (H.P.-SiC) reduced the transient 
stress by about one half as compared with the use of ordinary sili- 
con carbide. The third point is to improve the stoppage equipment 
to be operated at the emergency shut down of gas turbine. 
Simulation analysis proved the system which makes use of fluid re- 
sistance to be more efficient than that heretofore in use. 2 refs., 36 
figs., 3 tabs. 


10532 (DOE/ER/45297-12) Artificially structured supercon- 
ductors: Final three-year progress report, April 1, 1987—March 
31, 1990. Falco, C.M. (Arizona Univ., Tucson, AZ (USA). Dept. of 
Physics). Arizona Univ., Tucson, AZ (USA). 17 Nov 1989. 18p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
87ER45297. Order Number DE90004851. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This report describes progress during the previous 2 1/2 years of 
DOE funding; description of the research to be conducted during 
the remaining months of the present grant; a description of the sta- 
tus of the graduate students working on this research; lists of the 
invited talks, seminars and colloquia, of other recognition of our re- 
search, and of the publications crediting DOE sponsorship; and a 
summary of current and pending federal support. Work proposed to 
be conducted during the next three years is described in detail in a 
separate proposal submitted to the DOE. Because of the specific 
capabilities given by significant enhancements to our thin film 
preparation and analysis facilities (e.g., two heavily instrumented 
Molecular Beam Epitaxy machines), our research efforts have in- 
creasingly been directed toward studies of magnetism at surfaces 
and interfaces. Thus, the proposal submitted to DOE for the next 
three years involves studies of such magnetic thin films and super- 
lattices. This DOE grant is for research on Artificially Structured 
Superconductors. When my original proposal was written in mid- 
1986 this meant low T.metallic superlattices. However, after 
announcement of the new high T-compounds in late-1986, and af- 
ter consultation with my former DOE contract monitor in January 
1987 we began work on the new high T,superconductors. 
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10533 (DOE/ID/12566-3) Assessment of strength limiting 
flaws in ceramic heat exchanger components, Phase 2: Final 
report, December 4, 1986—January 31, 1989. Bower, J.R.; San- 
difer, J.P.; Robertson, M.O.; Waeber, K.R.; Macdonald, M.P. 
Babcock and Wilcox Co., Lynchburg, VA (USA). Lynchburg 
Research Center. Jan 1989. 135p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract AC07-841D12566. 
Order Number DE90004086. Available from NTIS, PC AO7/MF A01 
- OSTI; GPO Dep. 

The ability to predict energy efficient lifetimes for ceramic heat 
exchanger components is necessary for their design, manufacture, 
and sale. The ability to inspect components for critical defects and 
adherence to specifications is also vital. In this second phase of a 
three phase program new instrumentation was added to the 
existing NDE capabilities, mechanical testing was carried out to de- 
termine material properties, and a fracture mechanics model was 
developed. The new instrumentation is a TOFAM system and a CT 
scanner. The TOFAM was developed at idaho National Engineer- 
ing Laboratory. It is an ultrasonic scanning system, with the 
capability of producing a magnified image of the part being 
scanned, and a color coded image showing the depth of any de- 
fects located. The CT scanner is based on a microfocus X-ray 
system, and reconstructions use code supplied by Sandia National 
Laboratory. Both these systems are capable of working with full 
size heat exchanger tubes. The mechanical testing program was 
carried out on C-rings at both room temperature and at 1230 de- 
grees C, and on pressurized tube segments at room temperature. 
Acoustic Emission monitoring was used to detect slow crack 
growth in all test conditions. 47 refs., 60 figs., 9 tabs. 


10534 (ENEA-RT-FUS—88-23) DC critical currents in super- 
conducting ceramic samples of Y1 Ba2 Cu3 07. Paterno’, G.; 
Alvani, C.; Casadio, S.; Gambardella, U.; Maritato, L. ENEA, Fras- 
cati (Italy). Centro Ricerche Energia; ENEA, Casaccia (Italy). 
Centro Ricerche Energia. May 1989. 7p. (CONF-880812-46: Ap- 
plied superconductivity conference, San Francisco, CA (USA), 
21-25 Aug 1988). Order Number DE90733600. Available from 
NTIS (US Sales Only), PC A02/MF A01. 

Paper presented at the 1988 applied superconductivity confer- 
ence (San Francisco, 21-25 Aug 1988). 

DC transport critical currents were measured on Y,Ba2Cu,07 
pellets, sintered under different conditions. Samples with a density 
ranging from 3.8 to 5.42 g/cubic centimeter were investigated. The 
magnetic field dependence of the critical current was measured at 
liquid nitrogen temperature. High density samples, sintered at tem- 
peratures exceeding 950 C exhibited lower critical current density 
and a stronger dependence upon a weak magnetic field. 


10535 (ENEA-RT-TIB-88-29, pp. 95-103) Laser applications 
for ceramic alloying on metallic surfaces. Cruciani, D. (ENEA, 
Frascati (Italy). Dipt. Tecnologie Intersettoriali di Base); Molino, G.; 
Musci, M.; Borsella, E.; Fantoni, R. ENEA, Frascati (Italy). Centro 
Ricerche Energia. Dec 1988. (CONF-8806443—: 1. international 
conference on new laser technologies and applications, Olympia 
(Greece), 19 Jun 1988). In Contributions to the 1st international 
conference on new laser technologies and applications (Olympia, 
19-23 Jun 1988). Order Number DE89609812. Available from 
NTIS (US Sales Only), PC AO6/MF A01. 

Ceramic and metallic-ceramic materials were alloyed and 
cladded on a carbon 40 steel by means of a carbon dioxide laser 
heat source. The main objectives of the research were to obtain a 
surface modification of the carbon 40 steel in order to increase its 
wear resistance and to develop a repeatable coating process of 
potential industrial application. In the following sections, the laser 
coating process (including esperimental equipment and working 
parameters) and the most important metallurgical results are de- 
scribed. 


10536 (ENEA-RT-TIB-88-44, pp. 5-16) Investigation of the 
mechanism of carbon dioxide laser driven production of ultra- 
fine sinterable (Si, Ng and SIC) powders. Borselia, E. (ENEA, 
Frascati (Italy). Dipt. Tecnologie Intersettoriali di Base); Caneve, L.; 
Fantoni, R.; Piccirillo, S.; Basili, N.; Enzo, S. ENEA, Frascati (Italy). 
Centro Ricerche Energia. May 1989. (CONF-8805147—Exc.: Euro- 
pean Materials Research Society meeting, Strasbourg (France), 31 
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May - 2 jun 1988). In Contributions to the 1988 conference on Eu- 
ropean Material Research Society (Strasbourg, 31 May-2 Jun 
1988). Order Number DE90705990. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

In the last ten years, it has been shown that pure, ultrafine ce- 
ramic powders are obtained through chemical vapor deposition 
processes. The present work was undertaken in order to clarify the 
mechanism of particle formation and growth in laser assisted pro- 
cess leading to SiC and Si,N, powder formation. Silicon containing 
powders (SisN, and SiC) were produced by T.E.A. carbon dioxide 
laser induced reaction in the gas phase. Ammonia and several hy- 
drocarbons (CoH4, C3He, CoH2) were used as additives to silane. 
The gas-phase decomposition process was studied by detecting 
the entire luminescence spectrum emitted by early reaction prod- 
ucts with an Optical Multichannel Analyzer. Powder composition 
and morphology were studied through |.R. spectrophotometry, X- 
ray diffraction at wide (WAXS) and small (SAXS) angles. The 
powder stoichiometry was checked by using standard LECO sys- 
tems for C and N determination. 


10537 (FRCEA-TH-251) Elaboration and characterisation 
of yttrium oxide and hafnium oxide powders by the sol-gel 
process. Hours, T. CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France). Dept. de Physico-Chimie; Montpellier-2 
Univ., 34 (France). 1988. 151p. (in French). (CEA-DLPC—88-104). 
Order Number DE90735796. Available from NTIS (US Sales Only), 
PC AO8/MF A01. 

The two classical sol-gel processes, colloidal and polymeric are 
studied for the preparation of yttrium oxide and hafnium oxide high 
performance powders. in the colloidal process, controlled and re- 
producible conditions for the preparation of yttrium oxide and 
hafnium oxide sols from salts or alkoxides are developed and the 
hydrothermal synthesis monodisperse hafnium oxide colloids is 
studied. The polymeric process is studied with hafnium ethyl- 
hexylate, hydrolysis kinetics for controlled preparation of sols and 
gels is investigated. Each step of preparation is detailed and pow- 
ders obtained are characterized. 


10538 (INIS-SU-140, pp. 37) High-purity substances for 
new ceramic materials. Efremov, A.A.; Ryabenko, E.A. AN 
SSSR, Moscow (USSR); Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (in Russian). (CONF-8805350-: 8. All-Union confer- 
ence on the methods of preparation and analysis of high-purity 
substances, Gor’kij (USSR), 10 May 1988). In 8. All-union confer- 
ence on the methods of preparation and analysis of high-purity 
substances. Part 1: Abstracts. Order Number DE90705999. Avail- 
able from NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS. 

MTs-01351. 

Short note. CERAMICS/powders; CERAMICS/refining; CERAM- 
ICS; POWDERS; REFINING; IMPURITIES; PRODUCTION; 
PYROLYSIS 


10539 (INIS-SU-140, pp. 71-72) Preparation of high-purity 
metal oxides by oxygen ion implantation method. Alov, N.V.; 
Petrov, G.B.; Ushakov, B.V. AN SSSR, Moscow (USSR); 
Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Rus- 
sian). (CONF-8805350-: 8. All-Union conference on the methods 
of preparation and analysis of high-purity substances, Gor’kij 
(USSR), 10 May 1988). In 8. Al/-union conference on the methods 
of preparation and analysis of high-purity substances. Part 1: Ab- 
Stracts. Order Number DE90705999. Available from NTIS (US 
Sales Only), PC AO7/MF A01 - OSTI; INIS. 

MTs-01351. 

Short note. MOLYBDENUM OXIDES/ion implantation; MOLYB- 
DENUM OXIDES/synthesis; TUNGSTEN OXIDES/ion implantation; 
TUNGSTEN OXIDES/synthesis; ELECTRICAL PROPERTIES; IM- 
PURITIES; KEV RANGE 01-10; SYNTHESIS; OXYGEN IONS; 
RADIATION DOSES; ULTRAHIGH VACUUM 


10540 


(LA-UR-89-4080) Influence of ion beam mixing on 
the growth of high temperature oxide superconducting thin 
film. Bordes, N.; Rollett, A.D.; Cohen, M.R.; Nastasi, M. Los 
Alamos National Lab., NM (USA). [1989]. 7p. Sponsored by U.S. 
DOE Management & Administration. DOE Contract W-7405-ENG- 
36. (CONF-891119-52: Materials Research Society fall meeting, 
Boston, MA (USA), 27 Nov - 2 dec 1989). Order Number 
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DE90004837. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

The superconducting properties of high temperature supercon- 
ductor thin films are dependent on the quality of the substrate used 
to grow these films. In order to maximize the lattice matching be- 
tween the superconducting film and the substrate, we have used a 
YBazCuz07 thin film deposited on (100) SrTiOz as a template. 
The first film was prepared by coevaporation of Y, BaF2 and Cu on 
(100) SrTiO3, followed by an anneal in “wet” oxygen at 850°C. 
This film showed a sharp transition at about 90 K. A thicker layer 
of about 5000 A was then deposited on top of this first 2000 A film, 
using the same procedure. After the post anneal at 850°C, the 
transition took place at 80 K and no epitaxy of the second film was 
observed. lon beam mixing at 400°C, using 400 keV O ions was 
done at the interface of the two films (the second one being not 
annealed). After the post anneal, the film displayed an improved Tc 
at 90K. Moreover, epitaxy was shown to take place from the inter- 
face SrTiO3-123 film towards the surface and was dependent of 
the dose. These results will be discussed from the data obtained 
from Rutherford backscattering spectroscopy (RBS) combined with 
channeling experiments, x-ray diffraction (XRD) and scanning elec- 
tron microscopy (SEM) observations. 8 refs., 2 figs., 2 tabs. 


10541 (LA-UR-89-4102) Electron beam induced oxygen in 
YBajCu,07_, superconductors. Basu, S.N.; Roy, T.; Mitchell, 
T.E.; Nastasi, M. Los Alamos National Lab., NM (USA). [1989]. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-36. (CONF-891119-53: Materials Research Society fall 
meeting, Boston, MA (USA), 27 Nov - 2 dec 1989). Order Number 
DE90004839. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

Thin foils of bulk YBagCu307_, (YBCO) superconductors were 
subjected to electron irradiation in a Transmission Electron Micro- 
scope (TEM). The resulting disordering of the oxygen atoms and 
vacancies in the Cu-O planes was monitored by measuring the 
splitting of the (110) diffraction spots in the [001] diffraction pattern. 
Samples were irradiated at 83K with 100, 150, 200 and 300kV 
electrons. The 100kV electrons did not cause any disordering, 
even after prolonged irradiation. The results of the higher energy ir- 
radiations showed an excellent fit to a disordering model, indicating 
a lack of radiation assisted ordering at 83K. This was further con- 
firmed by the insensitivity of the disordering to the dose rate of 
300kV electrons at 83K. However, at 300K, an increase in the 
dose rate of 300kV electrons increased the disordering rate, indi- 
cating that radiation assisted reordering was occurring at that 
temperature. 7 refs., 4 figs. 


10542 (LA-UR-89-4150) Luminescence from defects and 
impurity centers in yttrium oxide. Jahan, M.S.; Cooke, D.W.; 
Bennett, B.L.; Hults, W.L.; Maez, M.A.; Ott, K.C.; Smith, J.L. Los 
Alamos National Lab., NM (USA). [1989]. 5p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-7405-ENG-36. (CONF- 
891119-46: Materials Research Society fall meeting, Boston, MA 
(USA), 27 Nov - 2 dec 1989). Order Number DE90004842. Avail- 
able from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

High-purity (99.999%) Y2O3 powder is used as a starting mate- 
rial for fabricating high-temperature superconductors (HTS), and is 
frequently found as an unreacted second phase in the final 
product. We have found that as-received Y2O, contains Tb** para- 
magnetic impurity ions as determined by TSL and emission-spectra 
measurements. Deep luminescence traps (presumably Tb** ions) 
are formed in Y2O, when it is exposed to y-rays, x rays, or 
fluorescent lights. These deep traps can only be removed by an- 
nealing the material to near 1600°C. Given the short coherence 
length of HTS it is possible that order-of-magnitude variations in 
the Tb impurity concentration of starting materials may affect the 
ultimate value of surface resistance (Re). 


10543 (LA-UR-89-4157) Thermal conductivity of quasl-one 
dimensional conductors. Kwok, R.S. (California Univ., Los Ange- 
les, CA (USA). Dept. of Physics); Brown, S.E. Los Alamos National 
Lab., NM (USA). [1989]. 6p. Sponsored by U.S. DOE Defense 
Programs; National Science Foundation. DOE Contract W-7405- 
ENG-36. Contract DMR86-20340. (CONF-8909279-1: 3. European 
conference on low dimensional conductors and superconductors, 
Croatia (Yugoslavia), 18-22 Sep 1989). Order Number 





DE90004844. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The thermal conductivity of Ko.3MoO3, (TaSe,4)2! and TaS3 have 
been studied. Together with the specific heat measurement, the 
anomaly observed in thermal conductivity around the Peierls transi- 
tion is believed to be due to extra heat carried by the 2k, soft 
phonons. The field dependent thermal conductivity of the blue 
bronze and TaS3; have also been measured by two distinct meth- 
ods, and found to be independent of applied electric field. 17 refs., 
3 figs. 


10544 (N-89-28851) Non-uniform transition conductivity of 
superconducting ceramic. Generazio, E.R.; Roth, D.J.; Hepp, 
A.F. National Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center. Jul 1989. 9p. (NASA-TM— 
102133;E-4928;NAS—1 .15:102133;CONF-890770-: 16. annual 
review of progress in quantitative nondestructive evaluation, 
Brunswick, ME (USA), 23-28 Jul 1989). Available from NTIS, PC 
A02/MF A01. 

The effects of microstructural variations on the superconducting 
properties of SmBazCu3Ox are investigated. A scanning eddy cur- 
rent probe revealed the onset and growth of a normal conducting 
region. Resistance versus temperature measurements taken at dif- 
ferent regions of the sample support the concept of a physically 
mixed state system. Regional variations in porosity and grain size 
distributions affect the observed superconducting transition. 


10545 (N—89-30088) Millimeter wave transmission studies 
of YBa2Cu307-delta thin films in the 26.5 to 40.0 GHz fre- 
quency range. Miranda, F.A.; Gordon, W.L.; Bhasin, K.B.; Heinen, 
V.O.; Warner, J.D.; Valco, G.J. National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis Research Center. 
1989. 13p. (NASA-TM—102345;E-5053;NAS—1 .15:102345;CONF- 
890971—: Conference on superconductivity and applications, 
Buffalo, NY (USA), 19-21 Sep 1989). Available from NTIS, PC 
A03/MF A01. 

Millimeter wave transmission measurements through 
YBazCu30(7-delta) thin films on MgO, ZrOz and LaAlO3 sub- 
strates, are reported. The films (approx. 1 micron) were deposited 
by sequential evaporation and laser ablation techniques. Transition 
temperatures T., ranging from 89.7 K for the Laser Ablated film on 
LaAlO, to approximately 72 K for the sequentially evaporated film 
on MgO, were obtained. The values of the real and imaginary parts 
of the complex conductivity, sigma 1 and sigma 2, are obtained 
from the transmission data, assuming a two fluid model. The BCS 
approach is used to calculate values for an effective energy gap 
from the obtained values of sigma sub 1. A range of gap values 
from 2 DELTA o/Kg T, = 4.19 to 4.35 was obtained. The magnetic 
penetration depth is evaluated from the deduced values of sigma 
2. These results are discussed together with the frequency depen- 
dence of the normalized transmission amplitude, P/P,, below and 
above T;. 


10546 (ORNL/FMP-89/1, pp. 11-34) ANL-1 - Development of 
nondestructive evaluation methods for and effects of flaws on 
the fracture behavior of structural ceramics. Ellingson, W.A. 
(Argonne National Lab., IL (USA)); Roberts, R.A.; Singh, J.P.; Chu, 
C.Y.; Gopalsami, N.; Dieckman, S.L.; Hentea, T.; Vaitekunas, J.J. 
Oak Ridge National Lab., TN (USA). Jul 1989. In Advanced Re- 
search and Technology Development Fossil Energy Materials 
Program. Semiannual progress report for the period ending March 
31, 1989. Order Number DE89015665. Available from NTIS, PC 
A99/MF A01. 

The purpose of this program is to (1) develop nondestructive 
evaluation (NDE) techniques which can be used to characterize 
structural ceramics (with emphasis on ceramic-ceramic compos- 
ites) and detect flaws in early stages of processing as well as in 
the final densified state and (2) determine whether flaws detected 
by NDE methods can be correlated with mechanical properties of 
ceramic materials to obtain an understanding of the effects of 
various flaws on fracture behavior. The NDE techniques being de- 
veloped include (1) X-ray computed tomography; (2) low-kV X-ray 
radiography (contact, projection, and real-time) with digital image 
processing; (3) bulk body and surface acoustics with advanced sig- 
nal processing; and (4) nuclear magnetic resonance (NMR) 
imaging. Fracture studies focus on both green and dense ceramic/ 
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ceramic composites, with emphasis on SigN,-matrix composites 
with SiC or SigN, whiskers. Limited effort is devoted to continuous- 
fiber materials such as CVI composites. Work continued during this 
period on the development and testing of the special NMR imaging 
probe and other accessories specifically designed for ceramic ap- 
plications. The imaging probe is designed to be used in an 89-mm 
vertical-bore, 2.35-T super conducting magnet in conjunction with a 
Bruker CXP-100 spectrometer. The probe includes an RF coil for 
excitation and detection of the nuclear signals, and a set of gradi- 
ent coils to create gradient fields with respect to the x, y, and z 
spatial coordinates. 18 figs. 


10547 (ORNL/FMP-89/1, pp. 35-46) CERAMATEC-1 - De- 
sign, fabrication, and interface characterization of ceramic 
fiber-ceramic matrix composites. Griffin, C.W. (Ceramatec, Inc. 
Salt Lake City, UT (USA)); Shetty, D.K.; Richerson, D.W.; Limaye, 
S.Y. Oak Ridge National Lab., TN (USA). Jul 1989. In Advanced 
Research and Technology Development Fossil Energy Materials 
Program. Semiannual progress report for the period ending March 
31, 1989. Order Number DE89015665. Available from NTIS, PC 
A99/MF A01. 

This report describes the progress achieved on the second 
phase of a three-phase program to design and fabricate ceramic 
fiber/ceramic matrix composites that exhibit high strength and high 
fracture toughness at temperature up to 1200°C in an oxidizing at- 
mosphere. These composites are being designed by optimizing the 
fiber/matrix interface through characterization and control of the in- 
terfacial bond. The phase | research established the experimental 
feasibility of a new modified push out test and verified the support- 
ing theoretical relations that permit determination of the interfacial 
properties including the shear debond strength, the sliding friction 
shear stress, the residual compressive stress, and the coefficient of 
sliding friction. The phase II objectives are directed towards use of 
the phase | test and analysis methods to effectively develop 
improved composites and to better understand the role of the fiber- 
matrix interface in composite properties. During this period, several 
composites based on a low thermal expansion matrix were fabri- 
cated with up to 26 vol% SiC mono filaments. The density, flexure 
strength, Youngs, modulus and coefficient of thermal expansion 
were evaluated for these composites. The low expansion matrix 
was also used to prepare a composite that contained SiC multifiber 
tows. A composite based on a mullite matrix reinforced with the 
SiC mono filaments was also prepared and evaluated. 7 refs.,2 
figs.,1 tab. 


10548 (ORNL/FMP-89/1, pp. 47-52) GT-1-(A) - Modeling of 
fibrous preforms for CVD infiltration. Starr, T.L. (Georgia Insti- 
tute of Technology, Atlanta (USA)); Smith, A.W.; Elston, T.C. Oak 
Ridge National Lab., TN (USA). Jul 1989. In Advanced Research 
and Technology Development Fossil Energy Materials Program. 
Semiannual progress report for the period ending March 31, 1989. 
Order Number DE89015665. Available from NTIS, PC A99/MF A01. 

Chemical vapor infiltration (CVI) has demonstrated considerable 
promise as a technique for fabrication of fiber reinforced Ceramic 
composites. Unidirectional and bidirectional composites of SiC 
fibers in a SiC matrix have shown good strength and exceptional 
strain tolerance. An analytical model provides insight into the CVI 
process, helps identify key processing parameters, and guides ex- 
perimental process optimization efforts. The one-dimensional 
model previously developed has been successful in simulating the 
densification process with a cloth lay up preform. This model is be- 
ing extended to three-dimensions in order to support scale-up of 
the CVI process for larger, more complex structural components. 
Efforts this period have focused on determination of the gas per- 
meability of CVI preforms and partially densified composites. 
Successful implementation of a three-dimensional model will re- 
quire a better understanding of gas permeability in the fibrous 
preform. For a one-dimensional model this aspect of the process is 
not critical since there is only one direction possible for flow and 
since the infiltration process normally is run under constant flow 
conditions (as opposed to constant back pressure). The only need 
for permeability calculations is in determining the end point of the 
process, i.e. the point at which the back pressure exceeds the de- 
sign limit for the equipment. Acoustical and dynamic mechanical 
measurement methods are being developed for characterizing the 
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strength of fiber-matrix interfacial bonds in ceramic composites. 
The development of experimental laboratory techniques for both 
types of measurements was completed. 3 refs., 2 figs., 1 tab. 


10549 (ORNL/FMP-89/1, pp. 53-64) GT-1 - Development of 
advanced fiber-reinforced ceramics. Harris, J.N. (Georgia Tech 
Research Institute, Atlanta (USA)); Starr, T.L.; Freeman, G.B.; 
Mohr, D.L.; Lyons, J.S. Oak Ridge National Lab., TN (USA). Jul 
1989. In Advanced Research and Technology Development Fossil 
Energy Materials Program. Semiannual progress report for the 
period ending March 31, 1989. Order Number DE89015665. Avail- 
able from NTIS, PC A99/MF A01. 

The objective of the program is to develop an understanding of 
the critical factors in composite processing and to use this 
improved understanding to develop a silicon nitride composite mi- 
crostructure for increased fracture toughness. The critical factors to 
be addressed are the nitriding process, the fiber-matrix interface, 
and processing induced fiber orientation and residual porosity. Ef- 
forts this period have focused on methods of fabricating carbide 
cloth/silicon matrix composites using cold processing techniques 
followed by reaction sintering in a N2/H2 atmosphere at a maxi- 
mum temperature of 1250 degrees Celsius, to form a silicon nitride 
matrix. Three types of silicon carbide cloth were obtained for this 
study: (1) Nicalon, 8-harness satin cloth from Nippon Carbon Com- 
pany, Ltd of Japan, marketed by Dow Corning Corporation: (2) 
Tyranno, 8-harness satin cloth from Ube Industries, Ltd, marketed 
by Textron Specialty Materials; (8) HPZ, 8-harness satin cloth pro- 
duced by Dow Corning. At the present time all experimental 
composites have been prepared with the Nicalon, 8-harness satin 
cloth. The data suggest that the addition of whiskers strengthened 
the bond between cloth and matrix and lessened the probability of 
early failure by interlaminar shear. 8 figs., 2 tabs. 


10550 (ORNL/FMP-89/1, pp. 65-72) Nondestructive evalue- 
tion of advanced ceramic composite materials. Lott, L.A. (idaho 
National Engineering Lab., Idaho Falls (USA)); Kunerth, D.C. Oak 
Ridge National Lab., TN (USA). Jul 1989. In Advanced Research 
and Technology Development Fossil Energy Materials Program. 
Semiannual progress report for the period ending March 31, 1989. 
Order Number DE89015665. Available from NTIS, PC A99/MF A01. 

Nondestructive evaluation (NDE) techniques are being devel- 
oped for characterizing advanced ceramic composite materials. 
These materials are currently of great interest because they exhibit 
significantly higher fracture toughnesses than do monolithic ceram- 
ics. The NDE techniques being developed are designed to detect 
and characterize the material conditions known to affect toughness 
and strength in continuous fiber-reinforced composites. These in- 
clude degree of bonding between fiber and matrix, damage such 
as fiber breakage and matrix cracking, and porosity content previ- 
ously, it was shown that through-transmission measurements of the 
ultrasonic velocity and transmitted energy correlate with porosity in 
a SiC-reinforced SiC matrix material. Area scans were used to de- 
tect individual voids and to reveal variations in porosity within a 
sample. Work is presently concentrating on developing methods for 
nondestructively characterizing the interface bond strength between 
fiber and matrix. The factors responsible for increased fracture 
toughness of ceramic composites include fiber-matrix debonding, 
crack deflection, and fiber pullout. These are all controlled, in part, 
by the fiber-matrix bond strength. Because of this, steps are taken 
in the manufacturing process to achieve an optimum interface bond 
strength. Nondestructive techniques capable of measuring or char- 
acterizing the interface bond would be very Valuable. The NDE 
methods being investigated include acoustic-ultrasonic measure- 
ments, acoustic emission monitoring during application of bending 
stresses, and dynamic mechanical vibration response measure- 
ments of elastic moduli and internal damping. Work during the 
period consisted primarily of developing the experimental 
laboratory techniques necessary to evaluate the methods of char- 
acterizing ceramic composites. 9 refs., 4 figs. 


10551 


(ORNL/FMP-89/1, pp. 73-88) INEL-1(B) - Joining of 
silicon carbide-reinforced ceramics. Rabin, B.H. (idaho National 
Engineering Laboratory, Idaho Falls (USA)). Oak Ridge National 
Lab., TN (USA). Jul 1989. In Advanced Research and Technology 
Development Fossil Energy Materials Program. Semiannual 
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progress report for the period ending March 31, 1989. Order Num- 
ber DE89015665. Available from NTIS, PC A99/MF A01. 
Development of advanced ceramic fiber/ceramic matrix compos- 
ites for high temperature applications is of considerable interest. 
Reliable and practical joining techniques must be developed that 
will permit the use of these materials as complex shaped compo- 
nents or allow their integration into existing engineering designs. 
Such joints require strength and toughness comparable to the 
joined material under the temperature and environmental conditions 
of the projected application. This research program is exploring 
and developing techniques for joining silicon carbide based ceram- 
ics with emphasis on silicon carbide fiber-reinforced silicon carbide 
composites. The general tasks of the program include identifying 
and characterizing joining materials; developing joining methods 
and procedures; fabricating and characterizing joints and evaluat- 
ing the effects of process variables on joint characteristics; and 
determining mechanical properties and failure mechanisms of joints 
under ambient as well as simulated service conditions. The re- 
search effort during the past six months has been concentrated on 
(1) identifying materials systems and compositions for the develop- 
ment of a new joining technique termed reaction joining, and (2) 
preparing glass batches and fabricating joints for the continuing 
studies on the vitreous joining technique. 3 refs., 10 figs., 2 tabs. 


10552 (ORNL/FMP-89/1, pp. 89-104) Super conducting flim 
fabrication research. Debsikdar, J.C. (idaho National Engineering 
Lab. Idaho Falls (USA)); Samsel, E.G.; Sellers, C.H. Oak Ridge 
Nationai Lab., TN (USA). Jul 1989. In Advanced Research and 
Technology Development Fossil Energy Materials Program. Semi- 
annual progress report for the period ending March 31, 1989. 
Order Number DE89015665. Available from NTIS, PC A99/MF A01. 

This program is investigating techniques for fabricating sol-gel de- 
rived films of YBapCusO7_, based superconducting ceramics with 
the ultimate goal of developing a fabrication technology that can 
produce useful devices. The sol-gel approach being investigated in 
this program involves controlled interactions of the alkoxide precur- 
sors of Y2O3, BaO, and CuO. Suitable barium alkoxide is available 
from commercial sources. However, suitable alkoxide precursors of 
CuO are not commercially available. Commercially available yttrium 
alkoxides are extremely moisture sensitive and, consequently, diffi- 
cult to hydrolyze in a controlled manner. Therefore, one of the 
tasks of this program is to develop method(s) of synthesizing 
alkoxy compounds of copper and yttrium for use in this research. 
The general tasks of this program include synthesis of alkoxide 
precursors; development of sol preparation procedure(s); prepara- 
tion of sol-gel derived powders; film fabrication using sol as well as 
sol-gel derived powder slurry; and characterization of films in terms 
of superconducting properties, microstructure, and chemical homo- 
geneity. Recent efforts concentrated on (1) fabrication and 
evaluation of YBazCu3;07_, thick films produced from sol-gel de- 
rived powder and by solid-state reactions of yttrium oxide, barium 
carbonate, and copper oxide; (2) a study on structural evolution of 
sol-gel derived precursor materials to produce superconducting 
complex oxide phase(s) to determine process criticality of sol-gel 
chemistry to produce highly homogeneous superconducting materi- 
als at the lowest possible temperature; and (3) development of a 
procedure for producing thin film from sol by spinning. Thick film 
superconductors were fabricated under identical conditions using 
non aqueous slurries of two Y-Ba-Cu-oxide powders synthesized 
by sol-gel and conventional approaches. 9 refs., 12 figs. 


10553 (ORNL/FMP-89/1, pp. 105-112) LANL-1 - Vapor-liquid 
solid SiC whisker process development. Shalek, P.D. (idaho 
National Engineering Lab. Idaho Falls (USA)); Parkinson, W.J. Oak 
Ridge National Lab., TN (USA). Jul 1989. In Advanced Research 
and Technology Development Fossil Energy Materials Program. 
Semiannual progress report for the period ending March 31, 1989. 
Order Number DE89015665. Available from NTIS, PC A99/MF A01. 

Structural ceramic materials are of particular interest. Applica- 
tions for which these materials can be considered include high 
temperatures heat exchanger systems, coal gasification hardware 
and engine components. The brittle fracture component must be 
addressed for these applications. Strength is limited by the size of 
pre-existing flaws and the fracture toughness, which is typically low 
in ceramics. Fracture is catastrophic and unpredictable. Short 





whiskers have been used to toughen these materials and important 
increases in fracture toughness and sometimes strength have been 
achieved. However, fracture remains catastrophic. This program 
addresses the need to improve the fracture toughness and the brit- 
tle nature of fracture to achieve both high and reliable strength 
characteristics and graceful failure. The latter implies the existence 
of residual load-carrying capability after initial failure. Our approach 
has been to extend the vapor-liquid-solid process to the growth of 
long whiskers (up to 100 mm) and develop the use of these 
whiskers as semi continuous, oriented reinforcement for ceramic 
matrices. Two principal tasks are involved. One is to modify and 
optimize the existing growth Process to produce long SiC whiskers. 
Groundwork will be established to incorporate an artificial intelli- 
gence (Al) system in the whisker growth process. An Al Laboratory 
system offers the potential for markedly improving the yield, quality, 
and reproducibility of a product at a fraction of the human re- 
sources. Work during this period has concentrated on improving 
the control of process parameters and developing the use of the 
gas chromatograph as a tool for monitoring, understanding and 
controlling the whisker growth process. 1 ref., 2 figs. 


10554 (ORNL/FMP-89/1, pp. 113-138) NIST-1 - Structural 
reliability and damage tolerance of ceramic composites. Fuller, 
E.R. Jr. (National Institute of Standards and Technology, Gaithers- 
burg, MD (USA)); Butler, E.P.; Krause, R.F. Jr.; Vaudin, M.D. Oak 
Ridge National Lab., TN (USA). Jul 1989. In Advanced Research 
and Technology Development Fossil Energy Materials Program. 
Semiannual progress report for the period ending March 31, 1989. 
Order Number DE89015665. Available from NTIS, PC A99/MF A01. 

Higher efficiency heat engines and heat recovery systems re- 
quires high-temperature, high-performance structural materials. 
Structural ceramics and ceramic matrix composites have received 
attention for these applications due to their high strength and ex- 
cellent resistance to corrosion, erosion and thermal shock. Inherent 
problems are mechanical and chemical in nature, enhanced by 
high temperatures, reactive environments, and extreme thermal 
gradients and thermal cycling. Both model crack-fiber systems and 
real composites are examined. A key aspect is a determination of 
the critical processing factors which influence microstructure and 
interfacial behavior in these materials, which influence these tough- 
ening mechanisms. The toughening effect that fibers and whiskers 
engender to brittle ceramics arises from several phenomena; In- 
cluding crack deflection, reinforcement/matrix debonding, crack 
bridging and frictional pullout. These characteristics are dependent 
upon the fiber/whisker radius and length, physical properties of the 
reinforcement and the matrix, interfacial chemistry, and the stress 
state at the interface. Current activities concentrated on the inter- 
face between the reinforcement and the matrix. Residual stresses 
at this interface arise primarily from the thermal expansion 
mismatch between the reinforcement and the matrix, but are influ- 
enced by the chemistry of the interfacial bond and the rheological 
properties of the matrix during processing. This second factor is 
particularly important for glass matrices. Both factors are process- 
ing sensitive. The present study examines the influence of a ductile 
interfacial layer on the toughening effect that a single SiC fiber en- 
genders to a brittle glass matrix. The interface mechanics of the 
system are addressed both as a fiber debond/pullout and a crack/ 
fiber interaction problem. 9 refs., 15 figs., 1 tab. 


10555 (ORNL/FMP-89/1, pp. 139-142) Mechanical proper- 
ties testing of ceramic fiber-ceramic matrix composites. 
Sankar, J. (North Carolina A & T State Univ., Greensboro (USA)); 
Kelkar, A.D. Oak Ridge National Lab., TN (USA). Jul 1989. In Ad- 
vanced Research and Technology Development Fossil Energy 
Materials Program. Semiannual progress report for the period end- 
ing March 31, 1989. Order Number DE89015665. Available from 
NTIS, PC A99/MF A01. 

Ceramic fiber-ceramic matrix composites fabricated by forced 
chemical vapor infiltration (CVI) are being developed as practical 
engineering materials because of their potential high strength and 
toughness, especially at elevated temperatures. The goals of this 
project are to expand the mechanical properties data base for 
composites fabricated by forced CVI. In particular, the SiC fiber re- 
inforced SiC matrix system. Investigation of the reinforcement and 
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the interfacial bond of the composite on the tensile strength, ther- 
mal shock resistance, oxidation resistance, and tensile strength 
during cyclic loading, at temperatures up to 1200°C are proposed. 
Work during this period centered around developing a test method- 
ology for the Tensile strength characterization. The tests will be 
carried out on a MTS 880 Model hydraulic testing machine inter- 
faced through a Micro-PDP/11 computer. The machine is equipped 
with a self aligning hydraulic grip system and a furnace with SiC 
heating elements capable of temperatures up to 1400°C. Pure Uni- 
axial tensile tests up to 1100°C have already been carried out on 
a monolithic ceramic material (sintered silicon nitride) by Sankar 
and others using this set up. Stinton and others at the Oak Ridge 
National Laboratory have already carried out a limited number of 
tensile tests on the SiC Fiber-SiC Matrix composites on a similar 
set up. The initial data indicate the need for precision alignment in 
the tensile test, and the problem further compounded by the short 
length (45 mm) of the sample and the short gage length (16 mm). 
Details of the test methodology are being worked out. 3 refs. 


10556 (ORNL/FMP-89/1, pp. 143-150) ORGDP-1 - Develop- 
ment of ceramic membranes for separation. Fain, D.E. Oak 
Ridge National Lab., TN (USA). Jul 1989. In Advanced Research 
and Technology Development Fossil Energy Materials Program. 
Semiannual progress report for the period ending March 31, 1989. 
Order Number DE89015665. Available from NTIS, PC A99/MF A01. 

The unique dynamic pore size distribution test (DPS test) avail- 
able at ORGDP is a major element in the membrane development 
process. Significant changes have been made in the instrumenta- 
tion and operations. RTD’s added for temperature acquisition will 
improve the data processing. Additional pressure transducers and 
flow meters will extend the range and improve data accuracy. New 
software will process more acquired experimental data, extend the 
process to smaller pore sizes and improve the correction for the 
adsorption of CCl, on the membrane surfaces. The transport is not 
likely to be simple free molecule flow in membranes with smalier 
pores and high temperatures. Surface adsorption and surface diffu- 
sion is likely to play an important role. Considerable specular 
reflection will likely occur, and should increase the transport and 
separation factor for hydrogen more than for other gases. Quantum 
mechanical interaction of the gas and membrane molecular wave 
functions may become the transport controlling factor. Understand- 
ing the transport mechanisms is essential. Measurement data on 
the time dependent response of membranes maybe used to deter- 
mine diffusion coefficients and solubilities of various gases in the 
membranes. Directly measuring the adsorption of gases on the 
membranes is important for developing transport models and as- 
sessing fabrication parameters. Currently membranes are being 
fabricated as tubes with a diameter of about 1 cm and a length of 
about 20 cm. Development work on ceramic membranes has been 
directed toward reducing the pore size and minimizing leak flow. 
The mean pore radius of alumina membranes had been reduced to 
less than 20 angstroms and leak flow had been reduced to less 
than 0.5% of the total flow. Investigation of the high leak rate 
showed that the primary leaks were located near the ends of the 
membranes. 1 tab. 


10557 (ORNL/FMP-89/1, pp. 151-154) ORNL-1(A) - Fabrice- 
tion of fiber-reinforced composites. Stinton, D.P.; Lowden, R.A.; 
Besmann, T.M. Oak Ridge National Lab., TN (USA). Jul 1989. In 
Advanced Research and Technology Development Fossil Energy 
Materials Program. Semiannual progress report for the period end- 
ing March 31, 1989. Order Number DE89015665. Available from 
NTIS, PC A99/MF A01. 

The purpose of this task is to develop a ceramic composite hav- 
ing higher than normal strength and toughness yet retaining the 
normal ceramic attributes of refractoriness and high resistance to 
abrasion and corrosion. Ceramic fiber-ceramic matrix composites 
are being fabricated by infiltrating fibrous structures with vapors 
that deposit on and between the fibers to form the matrix. The goal 
is to demonstrate a rapid fabrication process. Initial assessment 
identified SiC fibers and matrices of SizN, and SiC as promising. 
An infiltrating process utilizing a thermal gradient combined with 
forced flow of the reactants is being pursued. Computerized equip- 
ment for the real-time control of process variables such as 
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temperatures, reactant flows, and system pressures during infiltra- 
tion was installed and interfaced with the control instrumentation. 
Computerized equipment will provide for controlled variation of the 
process Variables throughout a run to first optimize the infiltration 
of the fine void volume within fiber bundles and then the infiltration 
of the larger void Volume between fiber bundies. The SiC matrix of 
fiber-reinforced composites fabricated by the forced CVI process is 
deposited at various temperatures and concentrations depending 
on location within the preform. Silicon carbide is deposited at 1473 
K at locations near the hot face, but at temperatures of 1173 K or 
less near the cool face. Due to depletion, the concentration of the 
reactants varies through the thickness of the preform. Preliminary 
micro Raman spectroscopy indicated that a-SiC was the dominant 
phase near the surface of the fibers with 6-SiC being the dominant 
phase away from the fibers. Potential improvements in mechanical 
properties exist for SisN4- Nicalon composites because the coeffi- 
cient of thermal expansion of the silicon nitride matrix nearly 
matches that of the Nicalon fibers. 


10558 (ORNL/FMP-89/1, pp. 155-162) Characterization of 
fiber-CVD matrix interfacial bonds. Lowden, R. A.; Stinton, D.P.; 
Besmann, T.M. Oak Ridge National Lab., TN (USA). Jul 1989. In 
Advanced Research and Technology Development Fossil Energy 
Materials Program. Semiannual progress report for the period end- 
ing March 31, 1989. Order Number DE89015665. Available from 
NTIS, PC A99/MF A01. 

The purpose of this task is to optimize the strength and tough- 
ness of fiber-reinforced ceramic composites by controlling the 
bonding and frictional stresses at the fiber-matrix interface. Meth- 
ods must be developed to characterize fiber-matrix interactions and 
measure interfacial stresses in fiber-reinforced ceramic composite 
systems. Coating or pretreatment processes can then be utilized to 
tailor the fiber-matrix interfacial stresses within various composite 
systems and to optimize the strength and toughness of the com- 
posite. The goal is to demonstrate that the interfacial bond 
between Nicalon fibers and various ceramic matrices can be mea- 
sured and controlled for optimization of mechanical properties such 
as strength and toughness. The technical approach includes four 
tasks: (1) develop interface characterization techniques, (2) de- 
velop bond strength measurement techniques, (3) determine 
candidate overcoat compositions and develop or contract for over 
coating of fibers, and (4) characterize composites and correlate 
fiber-matrix bonding with strength and strain tolerance. Recent ef- 
forts in the characterization of interfaces in Nicalon-Sic composites 
and the development of the relationships between interfacial 
stresses, fiber treatments, and the mechanical behavior of these 
composites have been summarized in a technical report. The re- 
port describes the effects of various fiber coating compositions and 
thicknesses on inter-facial frictional stresses and mechanical be- 
havior. Analysis of chemical interactions between the fibers, matrix, 
and intermediate coatings is also discussed. Interfacial coatings to 
control fiber-matrix interfacial stresses in Nicalon-Sic composites 
have been examined with positive results. 3 refs., 2 figs., 2 tabs. 


10559 (ORNL/FMP-89/1, pp. 163-166) ORNL-1(D) - Mi 
crowave sintering of ceramics. Janney, M.A.; Kimrey, H.D.; 
Calhoun, C. Oak Ridge National Lab., TN (USA). Jul 1989. In Ad- 
vanced Research and Technology Development Fossil Energy 
Materials Program. Semiannual progress report for the period end- 
ing March 31, 1989. Order Number DE89015665. Available from 
NTIS, PC A99/MF A01. 

The report covers the study of the heating and sintering of yttria- 
stabilized zirconia (ZrO2-8 mo1 % Y2O3), which is the electrolyte 
for the monolithic fuel cell design. Most of the studies will be 
conducted at 2.45 GHz, which is the most common microwave fre- 
quency. Zirconia couples to the microwaves in a rather non uniform 
manner, which results in uneven heating of the zirconia parts and 
subsequent cracking during sintering. Uneven heating is a result of 
both materials and equipment considerations. Zirconia has two 
properties that work against it: a very low thermal conductivity, and 
a large change in dielectric properties with increasing temperature. 
These properties combine to create runaway, conditions in the part 
during heating. From the equipment side, the 2.45-GHz microwave 
furnace has some hot spots, where the field is especially strong 
and some, cold spots, where the field is especially weak. The 
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combination of these factors induces non uniform heating in the zir- 
conia. Attempts were also made to sinter zirconia using a susceptor 
technique; a silicon carbide sleeve was used to help heat the zirco- 
nia at low temperatures. With this technique, several zirconia parts 
were fired in the microwave furnace and they came out of the fur- 
nace crack-free. However, significant differences were observed in 
the degree of densification from the top to the bottom of the parts. 


10560 (ORNL/FMP-89/1, pp. 167-182) PNL-i - Advanced 
materials and electrochemical processes in high-temperature 
solid electrolytes. Bates, J.L. (Pacific Northwest Lab., Richland, 
WA (USA)); Chick, L.A.; Rieke, P.C.; Weber, W.J. Oak Ridge Na- 
tional Lab., TN (USA). Jul 1989. In Advanced Research and 
Technology Development Fossil Energy Materials Program. Semi- 
annual progress report for the period ending March 31, 1989. 
Order Number DE89015665. Available from NTIS, PC A99/MF A01. 

The scope of this investigation is to synthesize new materials, 
determine electrical transport properties, evaluate thermal and 
electro-chemical compatibility with other SOFC materials, and ob- 
tain an under-standing of the effects of structure, micro structure, 
phase equilibria, oxygen partial pressure, and additives on these 
properties. New analytical techniques using complex impedance 
will be coupled with conventional electrochemical methods to study 
the electrochemical processes and behavior of materials for solid 
oxide fuel cells and other high-temperature electrolyte electrochem- 
ical cells. The anode or fuel electrode of the solid oxide fuel cell 
operates at very low oxygen partial pressures. Present state-of-the- 
art SOFC anodes are porous Ni/Y,O3-stabilized ZrO. composites 
bonded to the Y20O3-stabilized ZrO2 electrolyte and current inter- 
connection. However, because of inherent differences in the 
thermal expansion coefficients of metals and the oxide electrolyte 
and interconnection. It is advantageous to replace the metal-oxide 
composite with a more compatible all-ceramic electrode material 
with properties that better match the electrolyte and that can be 
fabricated in air. The approach is to investigate zirconium oxide 
based systems that can be fabricated in air but become high- 
electronic conductors in the highly-reduced environment of the fuel 
and still retain a thermo-mechanical compatibility with the Y20O3- 
stabilize ZrO. electrolyte. The two oxide systems currently being 
Investigated are the ZrO2 TIO2-Y203 and ZrO2-CeO2-Y203 sys- 
tems. 6 refs., 6 figs., 2 tabs. 


10561 (ORNL/FMP-89/1, pp. 183-196) SNL-1 - Ceramic cat- 
alyst materials: Hydrous metal oxide ion-exchange supports 
for direct coal liquefaction. Bunker, B.C. (Sandia National Lab., 
Albuquerque, NM (USA)); Peden, C.H.F.; Martinez, S.L. Oak Ridge 
National Lab., TN (USA). Jul 1989. In Advanced Research and 
Technology Development Fossil Energy Materials Program. Semi- 
annual progress report for the period ending March 31, 1989. 
Order Number DE89015665. Available from NTIS, PC A99/MF A01. 

The specific materials under study are from a group of hydrous 
oxide ion-exchange compounds of Ti, Zr, Nb, and Ta developed at 
Sandia National Laboratories. These compounds have been used 
to prepare catalysts by a novel synthesis route involving the incor- 
poration of active metals by ion-exchange. Model compound work 
is done and there is more confidence in the NMR and Raman peak 
assignments. The NMR spectra obtained earlier in the program can 
be re-evaluated of actual amorphous titanate catalyst supports. Be- 
cause the chem-prep sodium titanate are amorphous and contain 
broad distributions of local chemical environments (e.g., Ti-O-Ti 
bond angles), they give rise to much broader NMR resonances 
than those seen for the crystalline compounds. Even so, discrete 
peaks are observed. The Naos5Ti material exhibits three peaks at 
455 (55%), 331 (33%), 239 (12%) ppm. Based on the chemical 
shift correlations the three peaks are readily assigned to O(3), 
O(2), and O(l), respectively. The titanate material examined which 
contains half as much sodium (Nao.25Ti) exhibits only peaks asso- 
ciated with O(8) and O(2) sites (at 500 and 347) ppm, respectively. 
The NMR results combined with ion-exchange studies clearly show 
that half of the cation-exchange capacity of the sodium-rich mate- 
rial is associated with non-bridging oxygens. The results also show 
that half of the capacity of the sodium-rich material, and all of the 
ion-exchange sites in the sodium-poor material, are associated with 
O(2) and O(8) sites; i.e., not non-bridging oxygens. The NMR 
spectra can now be interpreted and used as a tool to see in more 





detail how synthesis conditions influence the distribution of ion- 
exchange sites in hydrous titanate catalyst supports. The NMR 
technique should help to tailor-make supports for specific catalytic 
applications. 13 refs., 7 figs., 1 tabs. 


10562 (ORNL/FMP-89/1, pp. 197-208) VPI-1 - Investigation 
of properties and performance of ceramic composite compo- 
nents. Reifsnider, K.L. (Virginia Polytechnic Institute and State 
Univ., Blacksburg (USA)); Stinchcomb, W.W.; Dunyak, T.J. Oak 
Ridge National Lab., TN (USA). Jul 1989. In Advanced Research 
and Technology Development Fossil Energy Materials Program. 
Semiannual progress report for the period ending March 31, 1989. 
Order Number DE89015665. Available from NTIS, PC A99/MF A01. 

The central objective of the present program is to develop an un- 
derstanding of the mechanical behavior of advanced composites 
subjected to elevated temperature and dynamic (cyclic) loading, to 
develop a test system and test methods that will used to obtain the 
properties and performance information required to design engi- 
neering components made from ceramic composite materials, and 
to provide critical and comprehensive evaluations of such materials 
to material synthesizers and developers to support and enhance 
progress in ceramic composite material development. Specific ob- 
jectives are to: (1) Design and construct a mechanical test device, 
using a servo hydraulic test frame designed for multi axial loading. 
(2) Establish the room temperature response of ceramic composite 
tubes to quasi-static uniaxial loading. Primary Interest include 
strength, stiffness, failure modes of the tubes, the statistical ob- 
served response. (3) Establish the response to cyclic loading and 
at elevated temperature up to 2500°F. (4) Develop mechanistic 
models which are capable of predicting the strength (or residual 
strength) of ceramic composite tubes subjected to various load his- 
tories and temperatures as described above, using the disciplines 
of mechanics, physics, and the understanding of behavior obtained 
from experimental investigations. Current activities include; design 
and evaluation of a grip system capable of handling biaxial loads 
and withstanding high temperatures, fabrication of the test speci- 
mens, investigation of nondestructive test methods to monitor 
damage development process, development of a critical element 
model which will be used to predict life or residual strength of a ce- 
ramic composite component. 2 refs., 2 figs., 1 tab. 


10563 (ORNL/FMP-89/1, pp. 211-218) B&W -2 - Evaluation 
of the fabricability of advanced austenitic tubing. LeBeau, S.E. 
Oak Ridge National Lab., TN (USA). Jul 1989. In Advanced Re- 
search and Technology Development Fossil Energy Materials 
Program. Semiannual progress report for the period ending March 
31, 1989. Order Number DE89015665. Available from NTIS, PC 
AS99/MF A01. 

The current program consists of melting experimental alloys, 
conditioning of ingots and forging of ingots into extrusion billets, 
and production of seamless tubing. Sample tubing will he clad on 
the outside with high-chromium, high-nickel alloys (Alloy 671, 690) 
for corrosion protection and be used in complementary tasks to ex- 
amine the mechanical behavior, weld ability, and fireside and 
steamside corrosion. In addition to base alloy tubing, representa- 
tive samples will he clad on their outer surface and coextruded into 
a metallurgically bonded bimetallic tube to provide enhanced fire- 
side corrosion resistance for these alloys. Production of tubing on 
a commercial basis will assess the fabricability of these develop- 
mental alloys as well as provide test material for complementary 
tasks involving mechanical behavior, weldability and fireside and 
steamside corrosion testing. To date, seamless tubing has been 
successfully produced from both a lean stainless steel (14Cr-16Ni) 
and modified 800H alloy (20Cr-30Ni). The compositions of the two 
alloys are presented in Table 1. The alloy extrusion billet stock was 
produced by vacuum induction melting and electroslag remelting 
and was cast into ingots. The cast ingot was hot forged into extru- 
sion billets and the surface rough bar peeled prior to extrusion. 
Two billets of each alloy were hot extruded into seamless tubing di- 
rectly without any further processing. The lean stainless alloy was 
directly extruded into seamless tubing for testing in the hot finished 
condition. No unusual difficulties relative to conventional stainless 
steels were encountered during melting, hot forging or extrusion of 
the experimental alloys. 4 refs., 3 figs., 1 tab. 
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10564 (ORNL/FMP-89/1, pp. 219-230) Investigation of the 
weldability of ductile aluminides. Maquire, M.C. (Colorado 
School of Mines, Golden (USA)); Edwards, G.R.; David, S.A. Oak 
Ridge National Lab., TN (USA). Jul 1989. In Advanced Research 
and Technology Development Fossil Energy Materials Program. 
Semiannual progress report for the period ending March 31, 1989. 
Order Number DE89015665. Available from NTIS, PC A99/MF A01. 

NizAl and alloys based on this long range ordered intermetallic 
compound represent a possible new class of high temperature ma- 
terial. The most promising feature of NigAl is its increasing yield 
stress with temperature, up to about 700°C. However, polycrystals 
are subject to brittle intergranular fracture at temperatures above 
500°C, despite the presence of boron microalloying additions. This 
material is also prone to cracking in the heat-affected zone (HAZ) 
during welding. Previous investigators have shown that this crack- 
ing behavior is affected by alloy composition, environmental 
effects, and substructural morphology. This joint Colorado School 
of Mines and Oak Ridge National Laboratory investigation was es- 
tablished to develop a fundamental understanding of the cracking 
phenomenon in this material, and to exploit this knowledge to de- 
velop methods for reducing cracking tendency. The final phase of 
this investigation centered on the effect of antiphase domain (APD) 
structures on the weldability and hot ductility of chromium-modified 
NigAl. 9 refs., 7 figs., 2 tabs. 


10565 (ORNL/FMP-89/1, pp. 231-242) Mechanical proper- 
ties and microstructural stability of advanced austenitic alloys. 
Ferro, P.D. (Cornell Univ., Ithaca, NY (USA)); Coulombe, B.D.; 
Black, R.D.; Li, C.Y. Oak Ridge National Lab., TN (USA). Jul 1989. 
In Advanced Research and Technology Development Fossil Energy 
Materials Program. Semiannual progress report for the period end- 
ing March 31, 1989. Order Number DE89015665. Available from 
NTIS, PC A99/MF A01. 

The goals of this project are to: (a) obtain mechanical property 
data which can be used to screen alloys developed for use in ad- 
vanced steam cycle plants and (b) characterize the long-term 
mechanical properties of the promising alloys. The mechanical test- 
ing associated with 800°C aging of the 17/14 CuMo alloy was 
finished and efforts have concentrated on examining the effects of 
different thermo-mechanical treatments on both heats of the modi- 
fied 800H alloy. This report will: (a) discuss the effects of + 
precipitation in the modified 800H alloy; and (b) present the com- 
pleted mechanical testing data associated with 800°C aging of the 
17/14 CuMo alloy. 6 refs., 6 figs., 2 tabs. 


10566 (ORNL/FMP-89/1, pp. 243-244) FW-2 - Fireside 
corrosion testing of candidate superheater tube alloys, coat- 
ings, and claddings. Biough, J.L. (Foster Wheeler Development 
Corp. Livingston, NJ (USA)). Oak Ridge National Lab., TN (USA). 
Jul 1989. In Advanced Research and Technology Development 
Fossil Energy Materials Program. Semiannual progress report for 
the period ending March 31, 1989. Order Number DE89015665. 
Available from NTIS, PC A99/MF A01. 

Steam generator efficiency is largely controlled by the operating 
temperature and pressure. With increased pressure to reduce 
emissions of all types, SO,, NO, and possibly CO2, economics 
dictate that the preferred method for the reduction of CO2 is to 
make the plant more efficient, (i.e., higher temperatures and pres- 
sures). Attempts to increase the temperature and pressures of a 
utility steam generator resulted in accelerated corrosion of the tub- 
ing. Coal ash corrosion by alkali-iron-trisulfate was found to be the 
wastage mechanism, and material strength is required for the 
higher temperature and pressure units. This combination of ele- 
vated temperature strength and corrosion resistance must be 
obtained to meet the challenge of the improved coal fired power 
plant. A program is being conducted to evaluate the corrosion 
resistance of selected superheater and reheater tube alloys to ag- 
gressive coal ash environments containing alkali-iron-trisulfates. 
Retort testing exposing 15 metal samples coated with synthetic 
coal ash in flowing synthetic flue gas at 650 to 760°F will be per- 
formed. The coal ash is molten and very aggressive at these 
conditions. The exposures will be of 1000 hour duration and are 
formulated to evaluate the effects of ash replenishment and soot 
blowing. The corrosion will be evaluated by descaled weight loss 
and selective thickness loss measurements. Selective metallurgical 
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analysis including SEM/EDX and microprobe examinations of sam- 
ples, corrosion products and subsurface penetrations will be 
performed to aid in the understanding of the corrosion process. A 
literature search is being made to provide information on the mech- 
anisms and corrosion data for coal ash corrosion. Which will assist 
in the preparation of a mechanistic model to coal ash corrosion. 


10567 (ORNL/FMP-89/1, pp. 245-258) INEL-2 - Consolida- 
tion of rapidly solidified aluminide metal powders. Wright, R.N. 
(Idaho National Engineering Lab. Idaho Fall (USA)). Oak Ridge Na- 
tional Lab., TN (USA). Jul 1989. In Advanced Research and 
Technology Development Fossil Energy Materials Program. Semi- 
annual progress report for the period ending March 31, 1989. 
Order Number DE89015665. Available from NTIS, PC A99/MF A01. 

This project will determine the most effective means to process- 
ing alloys based on the intermetallic compounds NisAl and Fes3Al 
to obtain optimum mechanical properties at room and elevated 
temperatures. The primary emphasis on processing studies for 
NisAl involves application of powder metallurgy methods to these 
alloys. Powder metallurgy (P/M) processing of aluminide powders 
can result in fine grain size, improved chemical homogeneity, a 
nonequilibrium degree of order, and near-net shape consolidation. 
Consolidation of NigAl by hot extrusion and hot isostatic pressing is 
being investigated. For HiPping studies, effective use of the vari- 
ables time, temperature, and pressure has been investigated. The 
primary emphases will be to determine the effects of the consolida- 
tion processes on resulting properties. An initial series of studies 
has been carried out on powders with nominal compositions of 
NigAl and NizAl+8%Cr containing 200 ppm by weight of boron. An- 
other series of alloys containing additions of iron and chromium, is 
currently being examined. Initial studies used powders produced by 
centrifugal atomization and by vacuum gas atomization. The iron 
containing alloy powders were all produced by vacuum gas 
atomization. Study emphasis of FesAl will be on the role of thermo- 
mechanical processing on optimizing the microstructure to obtain 
reasonable room temperature ductility. Specifically, the antiphase 
domain structure resulting from the B2 to DO; order transformation 
during quenching and the influence of retained substructure from 
hot working will be examined. A two-dimensional particle level 
model has been developed to investigate the detailed response of 
powder materials to the large pressures and temperatures involved 
in the HIP process. 3 refs., 14 figs., 1 tab. 


10568 (ORNL/FMP--89/1, pp. 259-266) ORNL-2-(B) - Devel- 
opment and evaluation of advanced austenitic alloys. 
Swindeman, R.W.; Goodwin, G.M.; Maziasz, P.J.; Bolling, E. Oak 
Ridge National Lab., TN (USA). Jul 1989. In Advanced Research 
and Technology Development Fossil Energy Materials Program. 
Semiannual progress report for the period ending March 31, 1989. 
Order Number DE89015665. Available from NTIS, PC A99/MF A01. 

The purpose of this task is to evaluate advanced austenitic 
alloys for the design, construction, and reliable operation of ad- 
vanced heat recovery systems and hot-gas cleanup systems. Many 
such systems use steam generation as a means of heat recovery 
(as in coal gasification) or primary energy conversion (as in flu- 
idized bed combustion or conventional combustion for electric 
power production). Advanced steam cycles employing higher tem- 
perature and pressure can improve the overall efficiency of these 
systems. Other systems, such as the particulate gas cleanup sys- 
tems needed for pressurized fluidized bed combustion (PBFC) and 
gasification, require hot filtration that could expose structural com- 
ponents to temperatures exceeding 760°C (1400°F). Due to 
limitations in the high-temperature strength and corrosion resis- 
tance of iron-base alloys and the prohibitive cost of nickel-base 
superalloys, steam generation systems have been limited to about 
565°C (1050°F) and 24 MPa (3500 psig). The availability of a rela- 
tively low-cost (compared to nickel-base super-alloys) iron-base 
alloy which could be used for superheaters and reheaters in steam 
generators operating at 649°C (1200°F) and 24 MPa (5000 psig) 
would significantly improve potential for construction of these ad- 
vanced plants. It now appears possible to develop a relatively 
low-cost stainless steel with significantly improved high- 
temperature strength, which can be readily fabricated and welded. 
Likewise, with improved understanding of corrosion mechanisms 
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and the development of protective coatings, it is reasonable to ex- 
pect that corrosion protection can be achieved. 4 figs. 


10569 (ORNL/FMP-89/1, pp. 267-272) ORNL-2-(F) - Devel- 
opment of iron aluminides. McKamey, C.G.; Sikka, V.K.; David, 
S.A.; Horton, J.A.; Liu, C.T. Oak Ridge National Lab., TN (USA). 
Jul 1989. In Advanced Research and Technology Development 
Fossil Energy Materials Program. Semiannual progress report for 
the period ending March 31, 1989. Order Number DE89015665. 
Available from NTIS, PC A99/MF A01. 

The objective of this task is to develop low-cost, low-density in- 
termetallic alloys based on FesAl with an optimum combination of 
strength, ductility, and corrosion resistance for use as components 
in advanced fossil energy conversion systems. Iron aluminides near 
the Fe3Al composition are expected to be resistant to corrosion 
and sulfidation in high-temperature fossil energy systems because 
of their ability to form protective aluminum oxide scales. However, 
the usefulness of Fe3Al is limited to low room-temperature ductility 
(+1-2%) and their poor hot strength above 600°C. The current ef- 
forts of this task focus on using macro- and microalloying to 
develop alloys with base compositions near Fe3Al which have im- 
proved hot strength and room-temperature ductility, while retaining 
the oxidation and corrosion properties of the base alloy. During this 
reporting period, a series of new alloys were arc-melted under ar- 
gon and drop cast into water-cooled copper molds. Two specific 
compositions were chosen in the last reporting period: one compo- 
sition to provide the maximum possible room-temperature ductility 
for use in low-temperature applications (FA-122); the other to pro- 
vide the maximum possible strength at 600-700°C for high- 
temperature applications (FA-123). After hot- and warm-rolling into 
sheets (at temperatures beginning at 1000 and finishing at 600°C), 
tensile samples were punched, heat treated in air for 1 h at 850°C 
(for recrystallization) and 5 d at 500°C (for producing the DOg or- 
der), and then tested in air at room temperature and 600°C. The 
results are presented in Table 1. 1 fig., 2 tabs. 


10570 (ORNL/FMP-89/1, pp. 273-288) OSU-2 - Fundamental 
study of aluminizing and chromizing processes. Naylor, E.R. 
(Ohio State Univ., Columbus (USA)); Choquet, P.A.; Harper, M.A.; 
O'Connell, D.; Rapp, R.A. Oak Ridge National Lab., TN (USA). Jul 
1989. In Advanced Research and Technology Development Fossil 
Energy Materials Program. Semiannual progress report for the 
period ending March 31, 1989. Order Number DE89015665. Avail- 
able from NTIS, PC A99/MF A01. 

The addition Of Cr and Al, or Cr and Si, to austenitic and ferritic 
alloys would greatly improve their high temperature oxidation and 
corrosion resistance in various environments. However, excessive 
concentrations of the corrosion-resistant components generally 
yield poor mechanical properties. By forming oxidation-resistant dif- 
fusion coatings via the pack cementation method in a controlled 
process, the necessary combination of corrosion resistance and 
mechanical properties is satisfied. During the first six months of 
this project, a computer-assisted thermodynamic study revealed 
that fluoride activator salts generate Al fluoride partial pressures 
which are much higher than those of Cr fluoride vapors. Therefore, 
simultaneous deposition of Cr and Al cannot occur in fluoride- 
activated packs. Packs activated by chloride salts can establish 
comparable partial pressures of the Al and Cr halides thus en- 
abling simultaneous deposition of these elements. In the second 
six-month period, coatings rich in Cr and Al were produced on low- 
alloy steels such as 2.25Cr-1.0Mo-0.15C and the ferritic alloy 
Fe-12Cr. The past six months studies of the kinetics and mecha- 
nism of the chromization of Fe are presented. 4 refs., 14 figs. 


10571 (ORNL/FMP-89/1, pp. 289-316) Microstructural stud- 
les of advanced austenitic steels. Todd, J.A. (Univ. of Southern 
California, Los Angeles (USA)). Oak Ridge National Lab., TN 
(USA). Jul 1989. In Advanced Research and Technology Develop- 
ment Fossil Energy Materials Program. Semiannual progress report 
for the period ending March 31, 1989. Order Number 
DE89015665. Available from NTIS, PC A99/MF A01. 

Alloy modifications of stabilizing elements, solid solution elements 
and phosphorus, which improve the irradiation resistance of 316 
type austenitic stainless steels, also significantly improve the ele- 
vated temperature creep properties of these steels. The improved 
creep rupture strengths have been attributed to MC and phosphide 





precipitate distributions, which are enhanced by deformation of the 
steel prior to creep testing. The role of the solid solution elements, 
such as copper, is still under discussion. The present research 
aims to (1) characterize the zero stress microstructural evolution 
during tempering of the reference alloy; (2) determine the effects of 
prior deformation (5-8% cold work) on the precipitation kinetics; (3) 
investigate the influence of copper and phosphorus additions on 
the kinetics of aging, and (4) compare these data with microstruc- 
tural observations from stress relaxation and creep tested 
specimens. The microstructural studies will provide a data base for 
phase optimization in these advanced steels. Transmission electron 
microscopy and extraction replica studies have been completed for 
(a) the solution treated and (b) the solution treated plus cold 
worked samples of alloy AX5. 7 refs., 15 figs., 3 tabs. 


10572 (ORNL/FMP-89/1, pp. 317-344) UTN-2 - Investigation 
of joining techniques for advanced austenitic alloys. Lundin, 
C.D. (Univ. of Tennessee, Knoxville (USA)); Qiao, C.Y. Gill, T.P.; 
Ren, W. Oak Ridge National Lab., TN (USA). Jul 1989. In Ao- 
vanced Research and Technology Development Fossil Energy 
Materials Program. Semiannual progress report for the period end- 
ing March 31, 1989. Order Number DE89015665. Available from 
NTIS, PC A99/MF A01. 

In this reporting period, the hot ductility behavior of modified 316 
(AX6 CE 3890), modified 316 (L316BW), modified 800H (AX2 CE 
3891)and 17-14 CuMo is described and the results compared with 
data from some standard nuclear grade austenitic stainless steels 
studied at The University of Tennessee. The hot cracking evalua- 
tion of the above five heats was conducted using the Varestraint 
Test, Sigmajig Test and Finger Test and the results are briefly dis- 
cussed in this report. The reheat cracking study has been initiated 
and preliminary results are also reported. All candidate materials 
investigated were obtained from Oak Ridge National Laboratories. 
The composition of the materials is given in Table 1. These alloys, 
with the exception of 17-14 CuMo, were produced in the tubular 
form by Combustion Engineering and Babcock and Wilcox. The 17- 
14 CuMo alloy is in the as-forged and homogenized condition. The 
Babcock and Wilcox clad lean stainless steel was co-extruded us- 
ing alloy 671 powder to produce the clad. 5 refs., 21 figs., 5 tabs. 


10573 (ORNL/FMP-89/1, pp. 345-348) WHC-2 - Investiga- 
tion of electro-spark deposited coatings for protection of 
materials in sulfidizing atmospheres. Johnson, R.N. (Westing- 
house Hanford Co., Richland, WA (USA)). Oak Ridge National 
Lab., TN (USA). Jul 1989. In Advanced Research and Technology 
Development Fossil Energy Materials Program. Semiannual 
progress report for the period ending March 31, 1989. Order Num- 
ber DE89015665. Available from NTIS, PC A99/MF A01. 

The objective of this program is to develop candidate coatings, 
using the electro-spark deposition (ESD) process, for the protection 
of materials in sulfidizing atmospheres typical of fossil energy appli- 
cations. Coatings of interest include single or multilayer deposits of 
commercially available hard facing alloys, as well as custom formu- 
lation of metal aluminides, chromium alloys, refractory metals, 
carbides, silicides, and borides. Materials to be protected include 
low alloy steels, Alloy 800, Type 310 stainless steel, and modified 
(lean) stainless steels. Electro-spark deposition is a micro-welding 
process that uses short duration, high current electrical pulses to 
deposit or alloy an electrode material on a metallic substrate. The 
coating is fused (metallurgically bonded) to the substrate with such 
a low total heat input that the bulk substrate material remains at or 
near ambient temperature. Rapid solidification of the deposit typi- 
cally results in an extremely fine-grained deposit that maybe 
amorphous for some materials. The microstructures produced by 
ESD can provide exceptional corrosion- wear-resistance for many 
materials. Nearly any electrically conductive metal, alloy, or cermet 
can be applied to metallic substrates. 3 refs. 


10574 (ORNL/FMP-89/1, pp. 351-366) Corrosion and 
mechanical properties of alloys in FBC and mixed-gas envi- 
ronments. Natesan, K. (Argonne National Laboratory, IL (USA)); 
Park, J.H. Oak Ridge National Lab., TN (USA). Jul 1989. In Aa- 
vanced Research and Technology Development Fossil Energy 
Materials Program. Semiannual progress report for the period end- 
ing March 31, 1989. Order Number DE89015665. Available from 
NTIS, PC A99/MF A01. 
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The purposes of this task are to: (1) Evaluate mechanisms of 
oxidation, sulfidation, and break away corrosion in chromia- and 
alumina- forming alloys exposed to mixed-gas atmosphere that 
span a wide range of oxygen and sulfur partial pressures typical of 
both combustion and gasification systems. (2) Develop an under- 
standing of the role of several microalloy constituents (e.g., Zr, Nb, 
Y, Ce) in the oxidation/sulfidation processes. (3) Characterize the 
physical, chemical, and mechanical properties of surface oxide 
scales that are resistant to sulfidation attack, and (4) evaluate the 
role of deposits such as FBC sorbents containing sulfur and/or 
chlorine and ash constituents in the corrosion behavior of metallic 
alloys and selected coatings. During the current period, laboratory 
oxidation tests have been continued on model base alloys such as 
Fe-25 wt.% Cr, Fe-25 wt. % Cr-20 wt.% Ni, and Fe-25 wt.% Cr-6 
wt.% Al in the temperature range of 500 to 700°C. Oxidation tests 
are also in progress on alloys modified by (a) alloying additions of 
3 wt.% Nb or Zr, (b) Nb implantation, and (c) sputter deposits of 
silicon. Extensive data obtained on the oxidation-sulfidation behav- 
ior of Nb-Implanted alloys are presented in this report. 3 refs., 13 
figs., 2 tabs. 

10575 (ORNL/FMP-89/1, pp. 367-388) ANL-3 - Investigation 
of the effects of microalloy constituents, surface treatment, 
and oxidation conditions of the development and breakdown 
of protective oxide scales. Wright, |.G. (Battelle, Columbus, OH 
(USA)); Colwell, J.A.; Baer, D.R.; Schoenlein, L.H. Oak Ridge Na- 
tional Lab., TN (USA). Jul 1989. In Advanced Research and 
Technology Development Fossil Energy Materials Program. Semi- 
annual progress report for the period ending March 31, 1989. 
Order Number DE89015665. Available from NTIS, PC A99/MF A01. 

The intended operating conditions of the alloys studied in this 
program are the temperature range of 500 to 700°C. In environ- 
ments representing those encountered in projected combustion or 
gasification processing. In this temperature range the thermody- 
namic driving forces and the relative kinetics of the competing 
corrosion reactions will be significantly modified from those occur- 
ring in the 1000 to 1100°C range, from which much of the current 
mechanistic understanding of microalloying effects was derived. 
The mechanisms of oxide formation and growth, and the effects of 
microalloying constituents will possibly be quite different from those 
normally encountered with alloys designed to form protective 
chromia-based or alumina-based oxide scales. The objectives of 
this program are (1) to gain an improved understanding of the 
effects of alloying constituents present at low levels on the devel- 
opment and mode of breakdown of protective oxide scales in 
conditions representing those encountered in combustion and gasi- 
fication processes at 500-700°C, and (2) to achieve better control 
over the growth of scales which will contribute to improvements in 
long-term high-temperature corrosion resistance of heat exchanger 
and hear recovery materials. 8 figs., 1 tab. 


10576 (ORNL/FMP--89/1, pp. 389-410) BCL-3 - Investigation 
of the effects of microalloy constituents, surface treatment, 
and oxidation conditions on the development and breakdown 
of protective oxide scales. Vedula, K. (Case Western Reserve 
Univ., Cleveland, OH (USA)). Oak Ridge National Lab., TN (USA). 
Jul 1989. In Advanced Research and Technology Development 
Fossil Energy Materials Program. Semiannual progress report for 
the period ending March 31, 1989. Order Number DE89015665. 
Available from NTIS, PC A99/MF A01. 

The focus of the current program is to obtain a better under 
standing of material behavior in fossil energy environments. The 
particular emphasis is on the protectiveness of oxide scales formed 
in atmospheres containing high pS2/pOz2 ratios at temperatures in 
the range of 500 to 700°C. Iron based alloys including Fe- 
25wt%Cr and Fe-25wt%Cr-20wt%Ni (which are Cr2O3 formers) 
and Fe-25wt%Cr-6wt%Al (which is an AlpO3 former) are base al- 
loys for this investigation. Of particular interest are the effects of 
reactive element additions through bulk alloying as well as through 
ion implantation and the effects of surface modification through 
preoxidation. In the previous semi-annual report a comparison was 
made of the three groups of alloys exposed to severe conditions of 
pS2=10° and pO2=10% atmospheres at 700°C for 20 hours using 
gas mixtures of H2/H2O/H2S/Ar. Of these alloys, the Fe-25Cr-20Ni 
alloys were the worst and the Fe-25Cr-6Al alloys were the best. A 
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preliminary discussion of the details of the breakdown of the scales 
was presented. It was also shown that preoxidation at 700°C was 
not very effective in preventing degradation. Furthermore, in these 
alloys, the additions of 1 Wt% reactive elements, Y, Hf, La and Ce 
did not demonstrate any significant differences in the behavior. A 
more detailed understanding of the evolution of the scales on the 
base alloys over a wide range of pO2/pS»2 conditions (to the right 
and to the left of the respective kinetic boundaries) has been de- 
veloped during the current reporting period and is summarized. 12 
figs., 1 tab. 


10577 (ORNL/FMP-89/1, pp. 411-454) Studies of material 
erosion in coal conversion and utilization systems. Levy, A. 
(Lawrence Berkeley Laboratory, CA (USA)). Oak Ridge National 
Lab., TN (USA). Jul 1989. In Advanced Research and Technology 
Development Fossil Energy Materials Program. Semiannual 
progress report for the period ending March 31, 1989. Order Num- 
ber DE89015665. Available from NTIS, PC A99/MF A01. 

The erosion of material surfaces by small solid particles carried 
in gas and liquid carriers is being investigated. The materials are 
tested over a range of conditions that simulate portions of the op- 
erating environment of containment surfaces in coal gasification, 
liquefaction and fluidized bed combustion processes. The effects of 
material's properties, microstructures and compositions on their 
erosion behavior are determined. The effects of elevated tempera- 
ture corrosion in combination with the erosion are studied to 
determine the mechanisms and rates of the combined surface 
degradation modes. In this investigation a series of laboratory 
erosion-corrosion tests were carried out at conditions which nearly 
simulate those in FBC’s. A total of sixteen different FBC bed mate- 
rial particles and five sand and limestone particles from ten 
different fluidized bed combustors including bubbling (BFBC), circu- 
lating (CFBC) and pressurized (PFBC) fluidized bed combustors 
were tested. 21 figs., 10 tabs. 


10578 (ORNL/FMP-89/1, pp. 455-470) Mechanisms of 
galling and abrasive wear. lives, L.K. (National Bureau of Stan- 
dards, Gaithersburg, MD (USA)); Peterson, M.B.; Whitenton, E.P. 
Oak Ridge National Lab., TN (USA). Jul 1989. In Advanced Re- 
search and Technology Development Fossil Energy Materials 
Program. Semiannual progress report for the period ending March 
31, 1989. Order Number DE89015665. Available from NTIS, PC 
A99/MF A01. 

The successful commercial development of direct coal-fueled 
diesel engine depends on solving severe wear problems that are 
not encountered with present day oil-fueled engines. The purpose 
of this program is to develop a fundamental under standing of the 
processes and mechanisms that are responsible for wear at the 
critical piston ring/cylinder wall contact. Particulate matter both from 
the raw fuel and from combustion products enters the piston ring/ 
cylinder wall contact region and causes rapid wear as a result of 
direct abrasion of the ring and cylinder wall materials and/or by in- 
terfering with the normal lubrication process. In this program, 
analyses and tests are carried out on raw fuel materials and com- 
bustion particulates to determine their abrasion characteristics. 
Laboratory wear tests are conducted under carefully controlled 
conditions that are consistent with those occurring at the piston 
ring/cylinder liner contact in the diesel engine. The effects of test 
conditions, different types of particulate materials, different lubri- 
cants and lubricant additives, and various specimen materials are 
studied. The properties of particles that enter the critical piston 
ring/cylinder wall contact will have a significant influence on wear 
rate, For this reason attention has been focused on analyzing both 
unburned coal particles and exhaust particles obtained from coal- 
fueled diesel engine tests. 5 refs., 7 figs., 2 tabs. 


10579 (ORNL/FMP-89/1, pp. 471-480) Development of sur- 
face treatments and alloy modifications for corrosion-resistant 
oxide scales. DeVan, J.H. Oak Ridge National Lab., TN (USA). 
Jul 1989. In Advanced Research and Technology Development 
Fossil Energy Materials Program. Semiannual progress report for 
the period ending March 31, 1989. Order Number DE89015665. 
Available from NTIS, PC A99/MF A01. 

The objectives of this task include (1) development of protective 
oxide scales by modifying oxide chemistry/microstructure to reduce 
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the transport of sulfur through the scales; (2) formation of a sulfur- 
diffusional barrier under or above the protective scale to minimize 
the sulfur attack; and (3) study of the effects of alloy chemistry, ox- 
ide morphology, and temperature on the breakdown of protective 
scales. Compatibility with mixed gases containing S, O, and Cl is a 
critical requirement for high-temperature alloys used in coal conver- 
sion and combustion applications. Comparative studies of 
Fe-25Cr-20Ni, Fe-18Cr-6Al, and Fe-9Cr-9Nb-6AI (wt %) at 700 to 
800°C in a simulated coal gasification environment led to the de- 
velopment of Fe-Nb-Al alloys and testing of both Fe-Nb-Al and 
FesAl alloys. The niobium and aluminum content in the latter alloys 
ranged from 8 to 19 and 6 to 16 wt %, respectively. The niobium 
addition was intended as a selective refractory sulfide former. Test- 
ing was carried out at 700 to 800°C in HaS-H2-H20 gas mixtures 
with relatively low oxygen activities (<10®° atm) and high sulfur ac- 
tivities (<10-° atm). Metallographic and chemical analyses of the 
corrosion product scales and the underlying alloy were performed 
to determine the role of the respective metallic elements on sulfida- 
tion/oxidation processes. Results showed that adding niobium led 
to the growth of niobium sulfides in association with discrete Fe2Nb 
particulates in the alloys but not with the matrix phase, which was 
much lower in niobium content. The matrix phase was extremely 
resistant to sulfidation in alloys containing 12% Al and behaved 
similarly to a Fe-15.8Al alloy. A major finding in these studies was 
the complete suppression of iron-sulfide formation by aluminum at 
concentrations of 12% and above. 3 refs., 4 figs., 2 tabs. 


10580 (ORNL/FMP-89/1, pp. 481-484) In-situ scanning elec- 
tron microscopy studies of erosion and erosion-corrosion. 
Keiser, J.B.; Rao, C.M.; Tortorelli, P.F.; Wilson, D.F. Oak Ridge 
National Lab., TN (USA). Jul 1989. In Advanced Research and 
Technology Development Fossil Energy Materials Program. Semi- 
annual progress report for the period ending March 31, 1989. 
Order Number DE89015665. Available from NTIS, PC A99/MF A01. 

The purpose of this study is to investigate the processes of 
corrosion, erosion, and erosion-corrosion in coal combustion and 
conversion environments. Included are in situ scanning electron mi- 
croscopy studies of the erosion, corrosion, and simultaneous 
erosion and corrosion of hot metallic samples. One of the current 
studies is addressing the mechanisms of erosion. During the past 
six months, a study was completed of annealed 1100 aluminum 
samples that were exposed to different quantities of erodent to per- 
mit study of the changes that occur as a steady state condition is 
reached. Another study involves use of the erosive particle gun to 
impact the surface of previously oxidized materials that have small 
differences in base metal composition. The cracking response of 
the preformed scales provided a means to determine if addition of 
yttrium caused toughening of the scale. Results of the study show 
the material very near the surface develops a maximum hardness 
well before steady state conditions are reached. 1 ref. 


10581 (ORNL/FMP-89/1, pp. 485-494) Solid particle erosion 
in turbulent flows past tube banks. Humphrey, J.A. (Univ. of Cal- 
ifornia, Berkeley (USA)); Grief, R.; Schweitzer. M.O.; Smith, L. Oak 
Ridge National Lab., TN (USA). Jul 1989. In Advanced Research 
and Technology Development Fossil Energy Materials Program. 
Semiannual progress report for the period ending March 31, 1989. 
Order Number DE89015665. Available from NTIS, PC A99/MF A01. 

The period of research corresponding to this semi-annual report 
was devoted to extending the numerical calculation procedure of 
Schuh, Schuler and Humphrey to non-isothermal flows. The exten- 
sion has been completed for the laminar regime and work 
continues in the turbulent regime. Non-isothermal laminar flow pre- 
dictions of particle trajectories show a dependence on temperature 
through viscosity in the calculation of drag. The closer coupling be- 
tween particles and the fluid carrier at high temperatures works to 
diminish erosion. Considerable more work is required, however, to 
fully understand the consequences of this to the erosion of tubes in 
tube hanks for a range of conditions of practical interest. The col- 
lection of computer programs known as CLEW has been modified 
for non-isothermal flow. The new code CLEW-T predicts heat 
transfer and particle trajectories under conditions of laminar flow for 
the following three flow configurations: one or two in-line tubes, or 
a tube in an infinite tube array. Two significant goals have been 
achieved. First, the particle codes were modified to account for 





non-isothermal flow. This was accomplished by interpolating for 
temperature and then for the temperature dependent viscosity at 
each discrete particle location within the flow field. Only the particle 
drag term is affected by the change in viscosity. Second, a solution 
procedure for the energy equation was implemented to predict the 
temperature field in an infinite tube array. 4 refs., 4 figs. 


10582 (ORNL/FMP-89/1, pp. 495-516) UES-3 - Investigation 
of the effects of microalloy constituents, surface treatments 
and oxidation conditions on the development and breakdown 
of protective oxide scales. Scrinivasan, V. (Universal Energy Sys- 
tems, Inc., Dayton, OH (USA)); Kung, S.C.; Goodman, D.E. Oak 
Ridge National Lab., TN (USA). Jul 1989. In Advanced Research 
and Technology Development Fossil Energy Materials Program. 
Semiannual progress report for the period ending March 31, 1989. 
Order Number DE89015665. Available from NTIS, PC A99/MF A01. 

The purpose of this program is to obtain a better understanding 
of the corrosion resistance of Fe base alloys specifically in the 
temperature range when both oxygen and sulfur are present in the 
gas phase and to provide information which could lead to future al- 
loy development. lron-base alloys including Fe25Cr (bcc) and Fe- 
25Cr-20Ni (fcc), chromia formers, and Fe-25Cr-6Al (bec), an alu- 
mina former, were chosen as the model alloys. Reactive elements 
of Hf, Ce, Y, Si, and La were added to these steels at the concen- 
tration level of approximately | wt% (except for Si at 3 wt%) to 
reveal and compare their effects on the scale formation and corro- 
sion mechanisms in a mixed gas. The addition of 1 wt% platinum 
is also included and evaluated in the study. Conventional alloying 
and ion implantation are used for the incorporation of these ele- 
ments to the base metals. The goal of this task is to understand 
and compare the influences of the microalloying additions, surface 
treatments of the substrates prior to exposure, and methods of 
incorporation of the microalloying elements. Various analytical in- 
struments, including SEM/EDX, TEM, AES, X-ray diffraction, and 
TGA, were used to describe the details of the oxidation/sulfidation 
processes on the alloys. Coupons cut from the base metals and al- 


loys containing the addition elements were exposed to a mixed gas 
environment at 700, 600, and 500°C for different times from 1 hour 
to 192 hours. Results from preoxidation an oxidation/sulfidation are 
given. 3 refs., 18 figs., 1 tab. 


10583 (ORNL/FMP-89/1, pp. 553-564) Aqueous corrosion 
of iron aluminides. Buchanan, R.A. (Univ. of Tennessee, 
Knoxville (USA)); Kim, J.G. Oak Ridge National Lab., TN (USA). 
Jul 1989. In Advanced Research and Technology Development 
Fossil Energy Materials Program. Semiannual progress report for 
the period ending March 31, 1989. Order Number DE89015665. 
Available from NTIS, PC A99/MF A01. 

The current research program involves development of low-cost 
intermetallic alloys based on Fe3Al with optimum combinations of 
strength, ductility, and corrosion resistance for use in advanced 
fossil energy conversion systems. Much of this effort has involved 
alloying-element additions to compositions near FesAl for improve- 
ments in room-temperature ductility (from a base of only 1-2%) and 
hot strength above 600°C. This project is to study the aqueous 
corrosion characteristics of these experimental iron aluminides. 
This report summarizes the project, which has primarily entailed 
generation and analyses of cyclic anodic polarization curves in 
acid, chloride, and basic solutions. The effort has also involved de- 
terminations of average corrosion penetration rates in selected 
systems through electrochemical and mass-loss measurements, 
and determinations of localized-corrosion initiation times through 
immersion testing and visual analysis. The work has focused on 
the beneficial effects of two alloying elements, chromium and 
molybdenum. 1 ref., 9 figs., 1 tab. 


10584 (ORNL/FMP-89/1, pp. 567-594) Potential applications 
of structural ceramic composites in gas turbines. Parks, W.P. 
Jr. (Babcock & Wilcox Co., Lynchburg, VA (USA)); Ramey, R.R.; 
Rawlins, D.C.; Price, J.R.; van Roode, M. Oak Ridge National 
Lab., TN (USA). Jul 1989. In Advanced Research and Technology 
Development Fossil Energy Materials Program. Semiannual 
progress report for the period ending March 31, 1989. Order Num- 
ber DE89015665. Available from NTIS, PC A99/MF A01. 
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The objective of this project is to determine those areas in a coal 
fuel based gas turbine where structural ceramics, especially ce- 
ramic composites, can be utilized to improve overall performance 
and efficiency. This was accomplished by reviewing current de- 
signs for coal based turbine systems, assessing state-of-the-art 
structural ceramic systems, and by identifying those areas in a tur- 
bine that would most benefit from the utilization of ceramics. Five 
areas were identified that could benefit from the application of ce- 
ramic materials; slurry transfer and atomization, hot gas clean-up, 
transfer ducting, combustor, and turbine hot end. Materials that can 
withstand the conditions expected in the slurry transfer and atom- 
ization system, the combustor, and transfer ducting are currently 
available. 34 refs., 8 figs., 5 tabs. 


10585 (ORNL/FMP-89/1, pp. 597-602) Material data base 
development for refractories. Buyukozturk, O. (Massachusetts 
Institute of Technology, Cambridge (USA)); Shin, S. Oak Ridge Na- 
tional Lab., TN (USA). Jul 1989. In Advanced Research and 
Technology Development Fossil Energy Materials Program. Semi- 
annual progress report for the period ending March 31, 1989. 
Order Number DE89015665. Available from NTIS, PC A99/MF A01. 
This program comprises experimental works for dense and insu- 
lating refractory materials. The experimental works involve uniaxial 
monotonic and cyclic loading tests at room and elevated tempera- 
tures. They also involve constant load tests under varying 
temperatures. In this period, literature survey on standard testing 
methods for the thermomechanical and thermophysical properties 
of refractories, and selections of the candidate materials, shown in 
Table 1, have been completed. The method of instrumentation of 
all candidate materials has been established. In this report, selec- 
tion of the candidate materials and some results of monotonic tests 
of dense castable under room temperature and pre-determined 
constant high temperatures are discussed. 5 refs., 1 figs., 3 tabs. 


10586 (ORNL/FMP-89/1, pp. 625-628) Development of user- 
friendly software for thermomechanical stress analysis of 
refractory systems. Chen, E.S. (ennessee Center for Research 
and Development, Knoxville (USA)); Buyukozturk, O. Oak Ridge 
National Lab., TN (USA). Jul 1989. In Advanced Research and 
Technology Development Fossil Energy Materials Program. Semi- 
annual progress report for the period ending March 31, 1989. 
Order Number DE89015665. Available from NTIS, PC A99/MF A01. 

The Tennessee Center for Research and Development (TCRD), 
through its Thermomechanical Model Software Development 
Center, has formed a consortium of manufacturers and others in- 
terested in the thermo-mechanical stresses of refractory systems. 
A primary goal of the consortium is to make accessible to working 
engineers the finite-element analysis computer models developed 
at the Massachusetts institute of Technology (MIT) under subcon- 
tract to Martin Marietta Energy Systems, Inc., as part of the U.S. 
Department of Energy Advanced research and Technology Devel- 
opment (AR&TD) Fossil Energy Materials Program. The objective 
of this project is to develop a user-friendly, intelligent, computer- 
based software for the thermomechanical stress analysis of 
refractory systems that will be based on the finite-element analysis 
computer model developed at MIT. The existing models are to be 
rewritten in the C language and to be integrated with databases, a 
material property library, with user-friendly interfaces. Basically, the 
work plan consists of: (1) production of a conceptual design; (2) 
development of a working core of the software that includes finite 
element solver routines, human interfaces, materials properties li- 
braries, and database utilities; (3) testing of the core; (4) addition 
of pre- and post-processor advisors; and (5) documentation. The 
basic software configuration (core product) that will be used in the 
design process has been defined. This core provides access to the 
finite-element routines, easy input of data, basic data storage and 
access routines, and display of the output. Translation of the MIT 
FORTRAN software code to the C language has begun. Integration 
of the various pieces of code is underway. 


10587 (TIAE-8903) Review of new energy. Superconduc 
tivity. Institute of Applied Energy, Tokyo (Japan). Mar 1989. 28p. 
(In Japanese). Order Number DE90734947. Available from NTIS 
(US Sales Only), PC A03/MF A01. 

This booklet gives an explanetary summary of the research and 
development on high temperature superconductivity. It begins with 
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a description of superconducting state and enumerates chemical 
elements, in particular oxides, associated with high temperature 
superconductivity. A brief account is next given on the progress of 
research and development on the present subject. Some of well 
known topics associated with superconductivity are described 
shortly, namely Meissner effect, quenching (transition to normal 
conducting state from superconducting one), Perovskite structure, 
positive hole earrier, Josephson effect, SQUID (superconducting 
quantum interference device) and so on. Various devices or tech- 
nology are enumerated, to which superconductivity, in particular 
high temperature one, is proposed to apply, namely electromagnet, 
MRI (magnetic resonance imaging), particle accelerator, linear mo- 
tor car, electric power storage and so on. The editor finishes the 
summary with a future outlook on the present subject. 11 figs., 1 
tab. 


10588 (Y/TR-89-8) ZrO, sintered compact and method for 
its production. Inoue, Ryoji (Hitachi Metals Ltd., Yasugi (Japan) 
Yasugi Plant); Hara, Hisao. Oak Ridge Y-12 Plant, TN (USA). 1989. 
7p. Translation of Japanese Patent Application No. 62-226859, Oc- 
tober 5, 1987. Sponsored by U.S. DOE Defense Programs. DOE 
Contract ACO5-840S21400. Order Number DE90004125. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Conventionally, a ZrO. sintered compact that has been made by 
adding a small amount of Y2O3 to ZrO. is generally sub-stable 
tetragonal and is tough at low temperatures because of stress- 
induced transformation from the tetragonal to the monoclinic 
phase. Thus such compacts have been used primarily for tools that 
are used at low temperatures, such as cutlery. The addition of 
HfO> is effective for raising the temperature at which the tetragonal 
crystal of a ZrO. sintered compact is stabilized and thus for im- 
proving its toughness at higher temperatures: i.e., for keeping the 
tetragonal crystal in a sub-stable state even at high temperatures. 
However, when HfO, was substituted for ZrO. in a ZrO» sintered 
compact containing Y2O3, it was not possible to obtain an ade- 
quate toughness at high temperatures. With reference to the above 
discussion, the purpose of this invention is to provide a ZrO> sin- 
tered compact and a method for its production whereby the ZrO. 
sintered compact is made superior in toughness at high tempera- 
tures by selecting the most appropriate stabilizer. 


10589 X-ray induced damage in boron nitride, silicon, and 
silicon nitride lithography masks. King, P. (Stanford Synchrotron 
Radiation Lab., SLAC Bin 69, P.O. Box 4349, Stanford, CA (US)); 
Pan, L.; Pianetta, P.; Shimkunas, A.; Mauger, P.; Seligson, D. vp. 
of Electron-beam, X-ray, and ion-beam lithographies VI. Blais, P.D 
SPIE Society of Photo-Optical instrumentation Engineers, Belling- 
ham, WA (1987). (CONF-8703284—: Electron beam, X-ray, and ion 
beam lithographies VI, Santa Clara, CA (USA), 5-6 Mar 1987). 

Boron nitride membranes (produced through chemical vapor 
deposition of diborane and ammonia) have been exposed to syn- 
chrotron radiation and have showed severe degradation in optical 
properties after absorbing doses on the order of 200kJ/cm3. Dam- 
age kinetics are described as well as measurements made to 
identify the damage mechanism. Preliminary results on associated 
mechanical damage are also presented. Boron nitride membranes 
(produced through the pyrolysis of borazine), silicon nitride and sili- 
con membranes exposed and tested in the same manner showed 
no such degradation. 


10590 Dynamic porosity variations in ceramics. Generazio, 
E.R. (National Aeronautics and Space Administration, Cleveland, 
OH (USA)); Roth, D.J.; Stang, D.B. pp. 1147 of Review of progress 
in quantitative nondestructive evaluation. Volume 8B. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760-: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

We show that there exist large local density fluctuations that oc- 
cur within the bulk ceramic during sintering. These local density 
variations are history dependent and can be tracked or followed 
during the sintering process. A silicon carbide disk was sintered 
from 2090 to 2190 C in 25 C steps. After each sintering step the 
disk was examined using a precision acoustic scanning system to 
determine acoustic attenuation and velocity. The bulk density was 
found to vary nonmonotonically, with sintering temperature. The 
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density varied as much as 10 percent from its value at 2090 C, dur- 
ing the sintering process. Local density fluctuations were observed 
to occur in an organized and history dependent way. These local 
density fluctuations varied up to +7 percent of the bulk density and 
were made visible by acoustic attenuation and velocity mapping. 


10591  Fallure prediction of ceramic refractories by discrimi 
nant analysis of vibrational resonance data. Friedman, W.D. 
(BP America, Cleveland, OH (USA)); Lonardo, A.J.; Kessel, D.J. 
pp. 1147 of Review of progress in quantitative nondestructive eval- 
uation. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

In the production of fused cast refractory materials there is a 
need to identify blocks that fail prematurely by breaking during 
transit or in service as furnace linings for molten metal processing. 
Surface cracks can develop in the casting and cooling steps of the 
process. The goal is to determine statistically which of these 
observables and other NDE derived parameters are accurate pre- 
dictors of the performance of these 10 x 30 x 40 cm blocks. Within 
the limitations posed by the crude proof test and the limited 
number of samples, vibrational resonance testing has been demon- 
strated to be a useful tool for NDE of ceramic refractory materials. 
Discriminant analysis is an important adjunct in the data analysis 
that provides a method for determining which of the suspected rel- 
evant variables are needed to predict the service properties of the 
part. While these results do not indicate what changes need to be 
made in the production process to improve the quality, measure- 
ments such as resonant frequency could be used to monitor 
changes in the process. If designed experiments are performed 
which systematically and simultaneously vary all the control param- 
eters in the process, then these predictor functions can be used to 
indicate, with relatively few experiments, the location of the opti- 
mum operating conditions. It could then become part of an ongoing 
program in statistical quality control to insure that only good blocks 
are produced. 


10592 Interaction between an incident wave and a dynami- 
cally transforming inhomogeneity. Mikata, Yozo (Univ. of 
California, San Diego, La Jolla (USA)); Nemat-Nasser, S. pp. 1147 
of Review of progress in quantitative nondestructive evaluation. 
Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

Transformation-toughening of ceramics has attracted consider- 
able attention in recent years. The key mechanism in this 
toughening is the stress-induced phase transformation of the par- 
tially stabilized zirconia (PSZ) inhomogeneities. As a first step 
towards understanding the effect of a traveling stress pulse on the 
phase transformation of the PSZ inhomogeneity, the elastic field 
due to a dynamically transforming spherical inclusion has been in- 
vestigated in a recent paper by the authors. In the present paper, a 
phenomenological model is proposed for the interaction between 
an incident wave and a transforming inhomogeneity. The solution 
for this model is obtained by combining solutions to a scattering 
problem, a dynamic inhomogeneity problem, and a static inhomo- 
geneity problem. Scattering by a spherical particle has been 
treated by Pao and Mow. An exact closed form solution is obtained 
for the dynamic inhomogeneity problem by following their 
approach. Numerical results are shown for the PSZ toughened alu- 
mina ceramics. These numerical results suggest that, under the 
high frequency dynamic loading, the transformation-toughened ce- 
ramics might lose some of its toughness due to a relatively large 
tension field caused by the dynamically transforming PSZ particle. 


10593 Eftect of microstructural damage on ultrasonic veloc 
ity and elastic moduli of partially stabilized zirconia. Rogers, 
W.P. (Univ. of California, San Diego La Jolla (USA)); Isaacs, J.; 
Nemat-Nasser, S. pp. 1147 of Review of progress in quantitative 
nondestructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760-: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 





Zirconia toughened ceramics, such as magnesia partially stabi- 
lized zirconia (Mg-PSZ), have received considerable attention due 
to their high strength and fracture toughness. These properties are 
a consequence of stress-induced microstructural changes which in- 
hibit crack propagation and provide a degree of damage tolerance 
not common to other ceramic materials. Ultrasonic testing can aid 
in the characterization of microstructural changes associated with 
transformation plasticity. This paper presents measurements of 
ultrasonic velocity as a function of microstructural damage in Mg- 
PSZ loaded in compression at high strain rates. Observed changes 
in elastic moduli are compared to a model of a solid containing 
randomly distributed penny-shaped microcracks which are all ori- 
ented parallel to the axis of compression. 


10594 An ultrasonic evaluation of damage in cermets. 
Ramesh, K.T. (Univ. of California, San Diego, La Jolla (USA)); 
Ravichandran, G. pp. 1147 of Review of progress in quantitative 
nondestructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760-: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

In this investigation a plate impact recovery technique is used to 
subject cermet specimens to a single step compressive pulse of 
known amplitude and duration. This technique has the advantage 
of applying sufficiently high stress levels to initiate damage and yet 
providing controlled amounts of energy input to avoid catastrophic 
failure of the material. Ultrasonic velocity and attenuation studies 
are carried out on the recovered specimens to assess the evolu- 
tion of damage under stress wave loading. Optical microscopy and 
image processing techniques are used to quantify the extent of 
damage in the recovered samples. Techniques such as ultrasonic 
measurements could provide to be useful in predicting damage lev- 
els in materials subjected to dynamic loading. The material chosen 
for study is a boron carbide-aluminum cermet. 


10595 Anomalous scattering study of the Bi distribution in 
the 2212 superconductor: implications for Cu valency. Lee, P.; 
Gao, Y.; Sheu, H.S.; Petricek, V.; Restori, R.; Coppens, P.; 
Darovskikh, A.; Phillips, J.C.; Sleight, A.W.; Subramanian, M.A. Sci- 
ence (Washington, D.C.) (USA), 244(4900): 62-63 (7 Apr 1989). 

The distribution of the bismuth atoms over the cation sites in the 
2212 Bi-Sr-Ca-Cu-O superconductor has been determined by 
anomalous scattering synchrotron crystallography. The analysis of 
reflection pairs measured at wavelengths of 0.9243 and 0.9600 
angstrom shows a delocalization of the bismuth atoms over the 
calcium and strontium sites. The mixed plane between the CuO. 
layers contains 6.0(1.4) percent bismuth (where the number in 
brackets represents the statistical standard deviation derived from 
the least-squares refinement of the data), and a much smaller 
amount of strontium than often assumed. The strontium deficiency 
is charge-compensated by the creation of electron holes in the 
CuOz layer. The result supports the view that neither extra oxygen 
nor overlap of the bismuth 6p and copper 3d bands is needed to 
account for the holes, which are an essential feature of the super- 
conductivity mechanism. 


10596 Angularly resolved second harmonic generation 
study of the air-formed oxide on iron. Schauer, M.W. (Argonne 
National Lab., IL (USA)); Pellin, M.J.; Gruen, D.M. Chemistry of 
Materials (USA), 1(1): 101-105 (Feb 1989). 

By variance of the angle of incidence and input polarization, it is 
possible to obtain structural information about the oxide layer that 
forms on iron surfaces from angularly resolved second harmonic 
generation (AR-SHG) experiments. The AR-SHG experiments on 
air-oxidized (110) iron single-crystal surfaces reveal the presence 
of both 2-fold and 3-fold symmetric species at the metaVoxide in- 
terface. These patterns are fit to an extension of existing theory, 
and the 3-fold symmetric oxide is found to be tilted by about 5° 
from the Fe (110) plane. The 2-fold symmetric structure is aligned 
with the Fe (110) surface, and the SHG intensity contains both sur- 
face and bulk contributions. 


10597 


Mechanism of iron catalysis of carbon monoxide de- 
composition in refractories. Xu, M.W.P. (Virginia Polytechnic 
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Inst. and State Univ., Blacksburg, VA (USA). Dept. of Materials En- 
gineering); Brown, J.J. Jr. Journal of the American Ceramic Society 
(USA), 72(1): 110-115 (Jan 1989). 

The authors discuss the catalytic effects of selected iron phases 
(metals, oxides, sulfides, and carbides) on the Boudouard reaction 
studied in an effort to more fully understand the disintegration of 
refractories when exposed to CO for long periods of time. It was 
found that active Fe atoms generated from the reduction of the iron 
oxides, especially a-Fe,03, are the actual catalysts for the 
Boudouard reaction. The catalytic process confirmed by thermody- 
namic calculations, kinetic data, and X-ray diffraction data, consists 
of adsorption and decomposition of CO simultaneously forming car- 
bides of iron. The chemisorption and subsequent decomposition of 
the iron carbides, rather than diffusion, constitute the rate- 
controlling process for carbon deposition. 


10598 Effects of chemical inhomogeneities on grain growth 
and microstructure in Al2O03. Handwerker, C.A. (Massachusetts 
Inst. of Tech., Cambridge, MA (USA). Dept. of Materials Science 
and Engineering); Morris, P.A.; Coble, R.L. Journal of the Ameri- 
can Ceramic Society (USA), 72(1): 130-136 (Jan 1989). 

The authors discuss the effects of chemical inhomogeneities and 
single-crystal seeds on normal and discontinuous grain growth in- 
vestigated in both undoped and MgO-doped Al,O3. The chemical 
impurities in the samples were exsolved at a lower temperature 
than the sintering temperature and measured by SEM/EDS to de- 
termine the correlation between the distribution of impurities and 
the microstructure in Al2O3. Discontinuous grain growth was ob- 
served in regions of undoped Al,O,, containing the largest Ca and 
Si concentrations. It is suggested that doping with MgO solute re- 
duces the effects of impurities on grain growth by increasing the 
bulk solubility and decreasing interfacial segregation of impurities, 
especially Si, and by narrowing the distribution of grain boundary- 
grain boundary dihedral angles. 


10599 Guided wave modulators in Ti ion implanted LINDO, 
waveguides. Ashley, P.R. (Research, Development, and Engineer- 
ing Center, U.S. Army Missile Command, Redstone Arsenal, AL 
(US)); Chang, W.S.C.; Buchal, C.J.; Thomas, D.K. Journal of Light- 
wave Technology (USA), 7(5): 855-862 (May 1989). 

The authors describe electrooptic modulators designed, fabri- 
cated and tested in Ti ion implanted LINDO3 waveguides. Low loss 
(<1 dB/cm) planar and channel waveguides were fabricated and 
compared to indiffused waveguides. Higher An values were ob- 
tained allowing smaller waveguide geometries and tighter mode 
confinement. Wavelengths of 0.85 and 1.3 um were used. The 
small mode profiles resulting from the Ti doses up to 4 x 107 Ti/ 
cm? resulted in V-L products of 8.8 V-mm at 0.85 um and 20 V- 
mm at 1.3 um. These values are lower than any known reported 
for a Mach-Zehnder modulator using a buffer layer. Comparison of 
diffused and implanted waveguide modulators indicates that modu- 
lator efficiency can be optimized by electrode gap spacing and 
enhanced with smaller mode profiles achievable in implanted 
guides. 


10600 Simple demonstration of superconductivity in 
YBazCu,0,. Brown, G.C. (Department of Physics, University of 
Evansville, Evansville, Indiana 47722 (USA)); Rasure, J.0.; Morri- 
son, W.A. American Journal of Physics (USA), 57(12): 1142-1144 
(Dec 1989). 

A simple four-point probe using pressure contacts is used to 
demonstrate the zero resistivity property of superconducting 
YBazCu307 and the superconducting—normal-state transition as a 
function of temperature. 


10601 Thermodynamic properties of nonstoichiometric 
yttria-stabilized zirconia at low oxygen pressures. Park, J.H. 
(Argonne National Lab., IL (USA). Materials and Components Div.); 
Blumenthal, R.N. Journal of the American Ceramic Society (USA), 
72(8): 1485-1487 (Aug 1989). DOE Contract W-31-109-ENG-38. 

The authors discuss thermodynamic properties of 8-mol%-yttria- 
stabilized zirconia. They have been determined in the 810° to 
1040°C temperature range at low rhop2. A high-temperature solid- 
state coulometric titration method was used. 
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10602 Comparison of sizes of magnesia crystals calculated 
from x-ray diffraction line-broadening and transmission elec 
tron microscopy observations. Kim, M.G. (Lawrence Berkeley 
Lab., CA (USA). Materials and Chemical Sciences Div.); Cima, 
M.J.; Searcy, A.W. Joumal of the American Ceramic Society 
(USA), 72(8): 1514-1515 (Aug 1989). 

When MgO is formed by decomposition of MgCO, under vac- 
uum, crystal sizes calculated from XRD line breadths are found to 
be in reasonable agreement with direct TEM observations. For 
aligned MgO crystallites from Mg(OH)2, the sizes calculated are 
found to be calculated discordant. The sizes calculated from XRD 
data are too large because the MgO crystallites form from 
Mg(Oh)> in near-perfect alignment. 


10603 X-ray absorption study of cerium in the passive flim 
on aluminum. Davenport, A.J. (Brookhaven National Lab., Upton, 
NY (USA)); Isaacs, H.S.; Kendig, M.W. Journal of the Electrochem- 
ical Society (USA), 136(6): 1837-1838 (Jun 1989). DOE Contract 
AC02-76CH00016. 

The corrosion-resistance of aluminum-based alloys and metal- 
matrix composites can be increased by treatment with cerium 
compounds. Immersion in a 1000 ppm solution of CeCl, for 
periods of several days has been shown to increase the pitting po- 
tential and reduce the corrosion rate. Such treatment is considered 
as an alternative to the use of chromate conversion coatings. It is 
proposed that the cerium oxide/hydroxide creates a barrier to the 
reduction of oxygen stifling cathodic reaction with a corresponding 
reduction in corrosion rate and open circuit potential. The authors’ 
study is described. 


10604 Scanning tunneling microscopy investigations of the 
local structure of Tl,BazCaCu,0, single crystals. Wu, X.L. (De- 
partment of Chemistry, Columbia University, New York, New York 
10027 (US)); Lieber, C.M.; Ginley, D.S.; Baughman, R.J. Applied 
Physics Letters (USA), 55(20): 2129-2131 (13 Nov 1989). DOE 
Contract AC04-76DP00789. 

The in-plane structure of single-crystal samples. of 
TipBazCaCuz0, has been imaged at room temperature using a 
scanning tunneling microscope. Atomic-resolution surface images 
exhibit areas in which the structure has tetragonal symmetry (peak 
spacing 2.5+0.2 A) and regions in which the structure is distorted 
from tetragonal symmetry. The lattice spacing indicates that the ob- 
served structure corresponds to the in-plane thallium and oxygen 
positions. The observation of both sites also suggests that the TI-O 
band makes a significant contribution to the density of states near 
the Fermi level. In addition, a weak one-dimensional superlattice 
(period 10+0.5 A) which shows short-range order has been ob- 
served. 


10605 Synthesis of Bi-Pb-Sr-Ca-Cu oxide/Ag superconduc- 
tors by melt dipping and oxidation of metallic precursor alloys. 
Gao, W. (Department of Materials Science and Engineering, Mass- 
achusetts Institute of Technology, Cambridge, Massachusetts 
02139 (US)); Li, S.; Rudman, D.A.; Yurek, G.J.; Vander Sande, J.B. 
Applied Physics Letters (USA), 55(21): 2227-2229 (20 Nov 1989). 

Bi-Pb-Sr-Ca-Cu-Ag alloy coatings were made by vacuum induc- 
tion melting followed by melt dipping on substrates of MgO, SrTiOs, 
and AlzO3. The metallic precursor layers were then subjected to a 
controlled atmosphere oxidation and annealing to produce oxide su- 
perconductors. Superconducting coatings with onset temperatures 
of 112 K and zero resistance temperatures of 80 K were obtained 
in this way. The addition of Ag aided in the alloy melting and dip- 
ping processes, and produced a superconducting oxide/noble 
metal composite after oxidation. The resulting superconducting 
phases were analyzed by x-ray powder diffraction. The influence of 
the substrate, dipping processes, oxidation, and annealing condi- 
tions on the superconducting properties are discussed. 


10606 Highly textured thick flims by a melt-annealing tech- 
nique in the Bi-Sr-Ca-Cu-O system. Xu, M. (Materials Science 
Division, Argonne National Laboratory, Argonne, Illinois 60439 
(US)); Cornelius, A.L.; Shi, D.; Chen, J.G.; Dabrowski, B.; Miller, D. 
Applied Physics Letters (USA), 55(21): 2236-2238 (20 Nov 1989). 
DOE Contract W-31-109-ENG-38. 

A melt-annealing method has been developed to deposit highly 
textured superconducting thick films on different substrates in the 
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Bi-Sr-Ca-Cu-O system. As opposed to previous techniques, this 
method uses powder made from an extremely dense glass sample 
to yield very uniform and dense thick films. The x-ray diffraction 
and scanning electron microscopy results indicate that the 
superconducting phase is strongly oriented along the c axis per- 
pendicular to the substrate and the films are chemically uniform. 
Electrical transport measurements consistently show a 7; near 80 
K for all samples. 


10607 Characterization of ground-state neutral and ion 
transport during laser ablation of Y;Ba2Cu307_, using tran- 
sient optical absorption spectroscopy. Geohegan, D.B. (Solid 
State Division, Oak Ridge National Laboratory, P. O. Box 2008, 
Building 2000 MS 6056, Oak Ridge, Tennessee 37831-6056 (US)); 
Mashburn, D.N. Applied Physics Letters (USA), 55(22): 2345- 
2347 (27 Nov 1989). DOE Contract AC05-840R21400. 

Transient optical absorption spectroscopy has been utilized for 
the first time to study the transport of ground-state Y, Ba, Cu, and 
Ba* following excimer laser ablation of Y;BazCu307_, pellets. 
Spectral broadening of the atomic lines monitored in both absorp- 
tion and emission is reported, indicating the existence of gas 
phase collisions in the plume of ejected material. Time-of-flight ve- 
locity distributions of the nonemitting neutrals and ions determined 
by the absorption technique are broadened and shifted to lower ve- 
locities than the velocity distributions inferred from excited-state 
fluorescence in the plume. Absorption by ground-state Y*, YO, 
BaO, and CuO also has been observed with this technique. The 
absorption technique, and its application as an in situ monitor of 
neutral and ion transport during deposition of superconducting thin 
films, is described. 


10608 Modification of Y2Ba,Cug0;¢ thin-film surfaces by in- 
teraction with a radio frequency excited oxygen plasma. 
Budhani, R.C. (Department of Applied Science, Brookhaven Na- 
tional Laboratory, Upton, New York 11973 (USA)); Ruckman, M.W. 
Applied Physics Letters (USA), 55(22): 2354-2356 (27 Nov 1989). 
DOE Contract AS05-80ER10742;AC02-76CH00016. 

The use of rf excited oxygen plasma for oxidizing and possible 
etching of SrTiO, (100) supported Y2Ba,CugQO;¢ thin films is stud- 
ied by photoemission. Oxygen plasma modifies the surface and 
eliminates photoemission features identified with surface impurities 
like BaCO3. The resulting surface is barium deficient but shows a 
Fermi level suggesting it is metallic. Application of a —200 V de 
bias to the sample to increase the kinetic energy of the incident 
oxygen ions enhances either surface sputtering or atomic mixing 
and produces a surface which resembles YBazCu307, because the 
photoemission spectra are similar to those published for cleaved 
crystal surfaces or films. 


10609 Origin of the pulse response characteristics of zinc 
oxide varistors. Modine, F.A. (Solid State Division, Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37831 (USA)); Wheeler, 
R.B.; Shim, Y.; Cordaro, J.F. Journal of Applied Physics (USA), 
66(11): 5608-5612 (1 Dec 1989). DOE Contract AC05-840R21400. 

Pulse response characteristics are reported for simple varistor 
materials in the ZnO-Bizg03-MnOz system. It is shown that small 
additions of Li2O or InzO3 can enhance or eliminate the materials 
inductive behavior, which is responsible for voltage overshoot and 
current undershoot. A possible connection of the inductive behavior 
with deep electron traps, which is suggested by the equal time 
constants at room temperature of the inductive current rise and the 
electron emission from the traps, is examined. Measurements of 
the pulse response characteristics at low temperature reveal a 
weak temperature dependence that fails to support such a connec- 
tion. A phenomenological model is given that predicts the varistor 
pulse response characteristics. Both the experimental results and 
the model predictions are discussed in relation to theories that con- 
nect the inductive response to electron holes that become trapped 
at varistor barriers. 


10610 Monte Carlo study of transient states of order in 
YBa2Cu,0,. Burmester, C.P. (Department of Materials Science 
and Mineral Engineering, University of California, Berkeley, Califor- 
nia 94720 (USA)}— Materials and Chemical Sciences Division, 
Lawrence Berkeley Laboratory, Berkeley, California 94720 (USA)); 





Wille, L.T. Physical Review [Section] B: Condensed Matter (USA), 
40(13): 8795-8799 (1 Nov 1989). DOE Contract AC03-76SF00098. 

Monte Carlo simulations of oxygen ordering in the YBazCu3O0- 
system have been performed using a two-dimensional anisotropic 
Ising model. In agreement with experimental findings, transient 
phases are obtained at low temperatures. Observed structures are 
investigated, and the kinetics of their domain formation is 
described. The convergence of the system is seen to be exception- 
ally slow, and the rate of domain evolution is found to increase 
with decreasing oxygen content. The implications of these findings 
on the development of a complete theoretical ordering model for 
this system are discussed. 


10611 Scaling law and flux pinning in _ polycrystalline 
La; 9sSto 43CuO,. Hampshire, D.P. (The Applied Superconductivity 
Center, University of Wisconsin, Madison, Wisconsin 53706 
(USA)); Ikeda, J.A.S.; Chiang, Y. Physical Review [Section] B: 
Condensed Matter (USA), 40(13): 8818-8827 (1 Nov 1989). 

The transport critical current density (ut) of two hot-pressed bulk 
polycrystalline La; 95Sto.15CuO, superconducting samples has 
been measured over the temperature range 2 K to T- in magnetic 
fields up to 27 T. It is demonstrated that these data have a separa- 
ble variable form Fp=J¢B=a(D)Be2** (7)b [where a(D) is a 
constant and b=B/B,2(T)], in agreement with the Fietz-Webb scal- 
ing law. This is strong evidence that in high magnetic fields, flux 
pinning is the mechanism that determines the critical current den- 
sity. The authors suggest that the dissipative state is described by 
flux flow along the regions of weak flux pinning at the grain bound- 
aries. 


10612 Tracer diffusion of oxygen in YBa2Cu,07_,;. 
Rothman, S.J. (Materials Science Division, Argonne National Labo- 
ratory, Argonne, Illinois 60439 (USA)); Routbort, J.L.; Baker, J.E. 
Physical Review [Section] B: Condensed Matter (USA), 40(13): 
8852-8860 (1 Nov 1989). DOE Contract W-31-109-ENG-38. 

The tracer diffusion of °O in YBapCu307_; has been measured 
at temperatures from 300 to 850 °C at an oxygen partial pressure 


of 1x10° Pa, and as a function of oxygen partial pressure at 600 
°C. The diffusion of oxygen is strongly anisotropic. The faster com- 
ponent, associated with diffusion in the ab plane, has an activation 
energy of 0.97+0.03 eV. There is no break in the Arrhenius plot at 
the orthorhombic-tetragonal transformation temperature. The diffu- 
sion coefficient is not a strong function of oxygen partial pressure 
from 3x 10° to 1x105 Pa at 600°C. The results are compared to 


the predictions of the 
YBapCu307_«. 


10613. Phenomenological model of the magnetic properties 
of Lao_,Sr,Cu0,_,. Jarrell, M. (Department of Physics, The Ohio 
State University, Columbus, Ohio 43210 (USA)); Cox, D.L.; 
Jayaprakash, C.; Krishnamurthy, H.R. Physical Review [Section] B: 
Condensed Matter (USA), 40(13): 8899-8907 (1 Nov 1989). 

We model La2_,Sr,CuO4_, for small x by assuming p, oxygen 
holes are Coulombically bound to Sr (or La vacancy) acceptor de- 
fects in 2d hydrogenic orbitals. The holes exchange couple to the 
antiferromagnetically ordered copper moments. The defects are po- 
larized due to the copper spin canting induced by the 
Dzyaloshinski-Moriya interaction. Within linear spin-wave analysis 
we obtain a defect contribution to the magnetization jump at a criti- 
cal applied field H,, and we deduce a critical defect concentration 
for suppression of the long-range magnetic order which is sensitive 
to dimensionality, defect position, and defect-defect interactions. 
We quantitatively account for the nonmetal-metal transition. We 
qualitatively explain the observed resistivity drop at H- (for which 
we propose an experimental test), some anomalous muon-spin- 
resonance data, and the dependence of Ty on oxygen vacancies. 


10614 Electron tunneling study of the normal and super- 
conducting states of Bi; 7Pby)3Sra2CaCu20,. Huang, Q. 
(Materials Science Division and Science and Technology Center for 
Superconductivity, Argonne National Laboratory, Argonne, Illinois 
60439 (USA)); Zasadzinski, J.F.; Gray, K.E.; Liu, J.Z.; Claus, H. 
Physical Review [Section] B: Condensed Matter (USA), 40(13): 
9366-9369 (1 Nov 1989). DOE Contract W-31-109-ENG-38. 

We report point-contact tunneling into single crystals of 
Bi, 7Pb. 3Sr2CaCuz0,. The current-voltage characteristics KV) are 


various theories of diffusion in 
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quite symmetrical and very reproducible, exhibit a decreasing con- 
ductance at high voltages, and can be fitted with a smeared BCS 
density of states (DOS). We are necessarily led to conclude that 
the normal-state conductance, in the absence of parabolic- 
tunneling-barrier effects, has a peak near the Fermi energy, and 
we speculate that it could be due to the normal-state DOS of 
Bi, _7Pbo.3Sr2CaCuz0,. 


10615 Nature of empty states in YBazCu307_,. Alp, E.E. (Ar- 
gonne National Laboratory, 9700 South Cass Avenue, Argonne, 
Illinois 60439 (USA)); Campuzano, J.C.; Jennings, G.; Guo, J.; El- 
lis, D.E.; Beaulaigue, L. Physical Review [Section] B: Condensed 
Matter (USA), 40(13): 9385-9388 (1 Nov 1989). 

Angle resolved oxygen K-edge x-ray absorption spectroscopy 
measurements were performed on single crystals of YBaoCu3QO¢ 9. 
Measurements were carried out on in situ cleaved crystals at 20 K 
to minimize the loss of oxygen from the surface region of the sam- 
ples. It was found that there are two distinct transitions between 
526 and 531 eV. The peaks in YBazCu3zO¢ 9 show strong orienta- 
tion dependence, as well as energy dispersion of 2 eV. After the 
sample is heated to room temperature, there is only one peak visi- 
ble which shows little energy dispersion or orientation dependence. 
Comparison of the experimental results to a transition-state calcu- 
lation of the absorption cross section shows good agreement 
indicating that there are holes of o symmetry on all Cu-O bonds. 


10616 Magnetic field dependence of ultrasound velocity in 
high-7. superconductors. Higgins, M.J. (Corporate Research 
Laboratories, Exxon Research and Engineering Company, Annan- 
dale, New Jersey 08801 (USA)); Goshorn, D.P.; Bhattacharya, S.; 
Johnston, D.C. Physical Review [Section] B: Condensed Matter 
(USA), 40(13): 9393-9396 (1 Nov 1989). DOE Contract W-7405- 
ENG-82. 

The magnetic field dependence of ultrasound velocity in the su- 
perconductor La; .sSro2CuO,_, is studied. The sound velocity 
anomaly near 7; is shown to be unambiguously related to super- 
conductivity. Below 7., the sound velocity is found to be sensitive 
to the dynamics of a pinned flux lattice. A combination of sound 
velocity and magnetization measurements suggests three regimes 
of pinning behavior. A generic pinning “phase diagram” is obtained 
in the superconducting state. An anomalous peak effect in the 
magnetization is also observed at intermediate field strengths. 


10617 Electrical properties of transition-metal carbides of 
group IV. Modine, F.A. (Solid State Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37831-6030 (US)); Foegelle, 
M.D.; Finch, C.B.; Allison, C.Y. Physical Review [Section] B: Con- 
densed Matter (USA), 40(14): 9558-9564 (15 Nov 1989). DOE 
Contract AC05-840R21400. 

Electrical resistivities of six single crystals of group-lVB 
transition-metal carbides are reported for temperatures between 4 
and 1000 K. Hall coefficients of the crystals are reported for tem- 
peratures to 350 K. The chemical analyses of the ratio of 
carbon-to-metal atoms in the crystals (0.89 to 0.99) were verified 
by an inverse linear relationship between the carbon-vacancy 
concentration and the low-temperature Hall mobilities. Bloch- 
Grueneisen theory provides a fit to the temperature dependence of 
the resistivity data that passes the x? test for TiC, and ZrC, but 
not for HfCo.99. The measurements reveal a tendency toward resis- 
tivity saturation at high temperature that is well described by a 
parallel-resistance model in which the saturation resistivity corre- 
sponds to a carrier mean free path roughly equal to the lattice 
constant. The measurements are compared to earlier experimental 
studies and to predictions of band-structure calculations. Theories 
of electronic transport are evaluated. 
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Refer also to citation(s) 9557, 9803, 10081, 10109, 10112, 10150, 
10396, 10400, 10413, 10474, 10819, 10867, 10873, 10875, 10877, 
10878, 10886, 10896, 10901, 10910, 10911, 10912, 10915, 10924, 
10932, 10937, 10949, 10951, 10957, 10958, 10967, 10969, 10970, 
10974, 10975, 10981, 10984, 10988, 10992, 10993, 10994, 10995, 
10996, 11002, 11003, 11006, 11008, 11009, 11010, 11011, 11012, 
11014, 11016, 11017, 11018, 11019, 11020, 11021, 11022, 11023, 
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11024, 11025, 11026, 11027, 11028, 11029, 11030, 11031, 11032, 
11033, 11034, 11035, 11036, 11037, 11038, 11039, 11040, 11041, 
11045, 11049, 11052, 11058, 11069, 11900, 11905, 11906, 12094, 
12113, 12115 


10618 (AD-A-211924/6/XAB) Investigations into the infiltra- 
tion kinetics, wettability, and interfacial bond strength of Al/ 
SIC composites. Annual . Edwards, G.R.; Olson, D.L. Col- 
orado School of Mines, Gokden, CO (USA). Center for Welding 
Research. Jul 1989. 63p. (CSM-MT-CWR-089-038). Available from 
NTIS, PC AO4/MF A01. 

The theoretical model and the experimental setup used for 
porous compact studies are described in previous reports. in this 
phase of the study, unsintered compacts of silicon carbide particles 
were infiltrated with pure aluminum. The infiltration distance, the 
distance to which the liquid metal penetrates the porous compact, 
was measured as functions of time, different temperatures, and 
pressures. The results are plotted as infiltration distance versus 
time in accordance with a theoretical analysis previously reported. 
(A least square analysis was carried out to fit a straight line 
through the data points). 


10619 (AD-A-212165/5/XAB) Scanning tunneling mi- 
croscopy of ion impacts on semiconductor surfaces. Wilson, 
I.H.; Zheng, N.J.; Knipping, U.; Tsong, I.S.T. Arizona State Univ., 
Tempe, AZ (USA). Dept. of Physics. Aug 1989. 6p. Available from 
NTIS, PC A02/MF A01. 

Pub. in Jnl. of the Vacuum Science and Technology, Vol. A7, No. 
4, 2840-2844(Jul-Aug 1989). 

The effects of individual ion impacts on the surfaces of two semi- 
conductors Si(100) and PbS(100) were studied by scanning 
tunneling microscopy (STM). As+ and Ge* ions ranging in energies 
from 20 keV to 1 MeV were implanted into Si(100) through a SiO. 
layer. STM was performed after removal of the SiO2 by HF etch- 
ing. Kr ions of 8 keV bombarded freshly cleaved PbS(100) 
surfaces at 45 incidence. Atomically resolved STM images of the 
impact zone were obtained in this case. Low ion doses about 10'1/ 
sq cm were used throughout to avoid overlap of cascades. Surface 
features observed by STM include craters, structural disorder, and 
surface print defects. There is a 1:1 correlation between the num- 
ber of ion impacts and the number of craters. The mean crater 
diameter correlates with the lateral extent of nuclear-energy depo- 
sition at the surface. 


10620 (AD-A-212742/1/XAB) Biaxial flexing of a_ fiber- 
reinforced aluminum composite. Final report. Tsangarakis, N.; 
Pepi, M.S. Army Materials Research Agency, Watertown, MA 
(USA). Materials Technology Lab. Jul 1989. 23p. (MTL-TR-89-70). 
Available from NTIS, PC A03/MF A01. 

Disks of silicon carbide continuous fiber-reinforced (90 DEG)4S 
aluminum were supported circumferentially on one side and the 
center of the other side with a pin. Maximum principal tensile sur- 
face was determined during flexing with strain gages. Failure under 
monotonic loading initiated on the convex side of the disks with the 
formation of multiple breaks in the first layer of fibers. With further 
flexing, cracking extended to inner fiber layers. Finally, fracture ex- 
tended through the convex surface layer of the aluminum matrix. 
On cyclic flexing, fiber cracking was found to be the failure mecha- 
nism whenever the cyclic principal surface strain range was 0.0035 
or greater. For cyclic strain ranges less than 0.0035, slip bands and 
cracks were formed in the matrix in addition to the cracks formed 
in the fibers. The cyclic strain range limit for 10° power cycles of 
lite was found to approach 0.0015. the latter limit corresponded to 
a maximum cyclic fiber strain 0.00132, which is only 15% of the 
fiber strain to failure under monotonic uniaxial composite loading. 


10621 
ductor device. Yutakao, Misawa (Hitachi Seisakusho K.K. 
(Japan)); Shigeru, Kawamata. Sandia National Labs., Albuquerque, 
NM (USA). 3 Jun 1988. 9p. Translation of Japanese Patent No. 
SHO 63[1988]-131527 (Jun 3, 1988). Sponsored by U.S. DOE De- 
fense Programs. DOE Contract AC04-76DP00789. Order Number 
DE90004295. Available from NTIS, PC A02/MF A01 - OSTI. 

A manufacturing method for a semiconductor device with the dis- 
tinctive feature of consisting of a process in which a polymer of 


(ALS/TR-89-19) Manutacturing method for semicon- 
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silicon alkoxide which has been hydrolyzed, dehydrated and con- 
densed, or a polymer of a mixed solution of silicon alkoxide and a 
metal alkoxide which has been hydrolyzed, dehydrated, and con- 
densed is hydrolyzed, is spread on a semiconductor substrate 
having differences in levels on its surface; a process which removes 
the solvent; and a process which makes it nonporous by heating. 


10622 (CONF-891119-45) Optical waveguide fabrication by 
stoichiometric implantation of Ti and O into LINbO3. Poker, 
D.B. (Oak Ridge National Lab., TN (USA)); Xia, W. Oak Ridge Na- 
tional Lab., TN (USA). Nov 1989. 6p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC05-840R21400. From Materi- 
als Research Society fall meeting; Boston, MA (USA); 27 Nov - 2 
dec 1989. Order Number DE90004238. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

X-cut substrates of LINDO; have been implanted at 500°C with 
Ti and O to doses of 2.5 and 7.5 x 101” ions/cm?, respectively. 
The high substrate temperature during implantation ensures dy- 
namic recrystallization, preserving the crystallinity of the LiNbOs. 
The stability of the stoichiometric implants is enhanced sufficiently 
that annealing at 1000°C proceeds with no surface degradation of 
the substrate. Annealing under identical conditions without the O 
implant usually results in phase separation of an oxide at the sur- 
face, even when annealing is performed immediately following 
implantation. Samples implanted with Ti and O to preserve the stoi- 
chiometric metal:oxygen ratio of the substrate can be stored at 
room temperature for several months without phase separation. 
Planar optical waveguides have been produced by stoichiometric 
implantation followed by annealing in water-saturated oxygen for 
one hour at temperatures of 900 and 1000°C. The sample an- 
nealed at 900°C supported a single lossy mode, while the 1000°C 
sample supported two propagating modes and one lossy mode at 
A = 0.6 um. 7 refs., 5 figs. 


10623 (CONF-900213—1) The structure of _ silica- 
polysiloxane composites and Its effects on their elastomeric 
properties. Schaefer, D.W. (Sandia National Labs., Albuquerque, 
NM (USA) ); Jian, L.; Sun, C.C.; McCarthy, D.; Jiang, C.Y.; Ning, 
Y.P.; Mark, J.E.; Spooner, S. Oak Ridge National Lab., TN (USA). 
[1989]. 3p. Sponsored by U.S. Department of Defense. DOE 
Contract ACO5-840R21400. From Ultrastructure processing of ce- 
ramics, glasses and composites; Miami, FL (USA); 20-23 Feb 
1990. Order Number DE89014768. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Two factors have limited the understanding of the microstructure 
of complex phase-separated materials: the absence of unambigu- 
ous methods for characterizing structure, and the lack of 
reasonable models to predict structure based on chemical and 
physical parameters. Substantial progress, however, has been 
made in both these areas because of advances in instrumentation, 
advances in the interpretation of scattering from disordered sys- 
tems, and advances in the development of simple models for 
complex disorderly growth processes. We attempt to build on these 
advances to enhance our understanding of composites. 12 refs., 2 
figs. 


10624 (DOE/SR/00001-T131) Chemical permeation report: 
Tritiated water and mixtures containing tritiated water versus 
four sult materials. Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Plant; Radian Corp., Austin, TX (USA). 
19 Feb 1986. 8p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC09-76SR00001. Order Number DE90001087. 
Available from NTIS, PC A02/MF A01 - OSTI. 

Radian Corporation performed permeation tests to determine the 
protection provided by four materials against four challenge medi- 
ums containing tritiated water (THO). Each test was conducted in 
triplicate in accordance with American Society of Testing and Mate- 
rials (ASTM) method F739-81. The two data points of interest were 
first trace breakthrough time and permeation rate at steady-state. 3 
refs., 3 tabs. 


10625 (ENEA-RT-TIB—88-29, pp. 23-29) Pulsed carbon diox- 
ide laser driven production of ultrafine silicon, silicon carbide, 
silicon nitride and silicon oxynitride powders. Borsella, E. 
(ENEA, Frascati (Italy). Dipt. Tecnologie Intersettoriali di Base); 
Caneve, L.; Fantoni, R., Piccirillo, S. ENEA, Frascati (italy). Centro 





Ricerche Energia. Dec 1988. (CONF-8806443-: 1. international 
conference on new laser technologies and applications, Olympia 
(Greece), 19 Jun 1988). In Contributions to the 1st international 
conference on new laser technologies and applications (Olympia, 
19-23 Jun 1988). Order Number DE89609812. Available from 
NTIS (US Sales Only), PC AO6/MF A01. 

Ultrafine silicon, silicon nitride, carbide and silicon oxynitride 
powders were produced by irradiation gas-phase reactants by 
means of a carbon dioxide laser. The mechanism of hydride- 
carbon dioxide laser induced absorption and dissociation is 
discussed on the basis of the results of the spectral and time re- 
solved measurement of fragment chemiluminescence. The role 
played by the SiH2 radical in powder formation is investigated. The 
quality of silicon, silicon nitride, carbide and silicon oxynitride pow- 
ders is checked by means of several off-line diagnostics (IR 
spectroscopy, X-ray diffraction at wide and small angle, BET analy- 
sis). The possibility of controlling powder stoichiometry and doping 
from the gas-phase reactant concentration is discussed. 


10626 (GIRIO-8901) Basic studies on separative glass. 
Yazawa, Tents. Government Industrial Research Inst., Osaka, 
Ikeda (Japan). 25 Mar 1989. 242p. (in Japanese). Order Number 
DE90702436. Available from NTIS (US Sales Only), PC A11/MF 
A01. 

The interaction between the surface of porous glass prepared by 
phase separation method and substance which permeates the sur- 
face, and the application of the interaction to the separation of 
substances are introduced. Separation of substances using mem- 
brane is now appearing in the limelight from the view point of 
energy saving. Development of membrane materials with excellent 
permeability is inevitable for the materialization of membrane sepa- 
ration process. Borosilicate glass shows a remarkable phase 
separation phenomenon, and the phase separated glass becomes 
silica glass by acid treatment. The obtained porous glass mem- 
brane has better formability than ceramics. Development of glass 
materials having the characteristics for membrane separation is 
discussed. Then, methods for improving the surface of pores on 
porous glass by varying pore diameters, and the physical proper- 
ties of the improved porous glass are investigated. Separation of 
substance and analysis of permeation mechanism were carried out 
using the glass as the membrane. Application of catalyst supported 
porous glass to a membrane reactor is also introduced. 140 refs., 
100 figs., 44 tabs. 


10627 (INIS-SU-139, pp. 49) Structure of radiation dam- 
ages in dielectrics. Belogurov, O.G.; Kushin, V.V.; Khokhlov, N.B. 
Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (in 
Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 1 ref. CELLULOSE/physical radiation effects; DI- 
ELECTRIC MATERIALS/physical radiation effects; ARGON IONS; 
CELLULOSE; CRYSTAL DEFECTS; MEASURING METHODS; 
MEV RANGE 01-10 


10628 (INS-R-334) High temperature vacuum furnace for 
the preparation of graphite targets for *C dating by tandem 
accelerator mass spectrometry. Lowe, D.C.; Bristow, P.; Judd, 
W.J. Department of Scientific and Industrial Research, Lower Hutt 
(New Zealand). Inst. of Nuclear Sciences. Feb 1985. 7p. Order 
Number DE90612041. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI; INIS. 

A simple and reliable furnace design capable of producing tem- 
peratures of up to 2800 deg. C is presented. The furnace has been 
specifically designed for the rapid and reliable production of 
graphite targets for '*C dating purposes but may be used in a vari- 
ety of applications requiring high temperatures under vacuum 
conditions. 7 refs; 1 fig. 


10629 
long-lived carbon stripper foils. Sugai, Isao (Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study); Ishii, Sabro; Hattori, 


(INS-T-488, pp. 52-68) A new method for making 
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Toshiyuki; Muto, Hideshi; Takahashi, Yohsuke; Kato, Hajime; Ya- 
mazaki, Kuniaki. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Jun 1989. (CONF-8903181—: Workshop on TARN Ii, 
Tanashi (Japan), 1-2 Mar 1989). In Workshop on TARN Il. Order 
Number DE90705993. Available from NTIS (US Sales Only), PC 
A07/MF A01. 

We have developed a new method for preparation of long-lived 
carbon stripper foils, based on the modification of our ‘controlled 
DC arc-discharge method’. The carbon foils consist of multi-layers, 
and carbon particles in each layer are emitted from the electrode in 
AC arc-discharge or from the cathode electrode in DC arc- 
discharge. The lifetimes of the carbon foils made by the new 
method are equal to or longer than those prepared by the con- 
trolled DC arc-discharge method. The new method is simple and 
powerful to make long-lived carbon stripper foils with higher reliabil- 
ity and reproducibility than the previous method. (author). 


10630 (K/TR-89/6) Process for core impregnation of 
hydrophobic products by one of the components of a harden- 
able coating. Gonnet, R. Oak Ridge Gaseous Diffusion Plant, TN 
(USA). 1989. 13p. Translation of French Patent No. 85 17263, 
November 14, 1985. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC05-840T21400. Order Number DE90004118. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

The purpose of the present invention is to propose a new core 
impregnation process for hydrophobic products by one of the com- 
ponents of a hardenable coating that eliminated these problems. In 
fact, the inventor has determined that it was surprisingly possible 
to assure core impregnation of a hydrophobic product with one of 
the components of a hardenable coating if said component was 
applied at a stage in the manufacture of the product where the lat- 
ter presents certain hydrophilic properties. 


10631 (LA-UR-89-4192) TOF [time-of-flight] measurements 
of pulsed neutrons for texture analysis of low symmetry mate- 
rials. Larson, A.C. (Los Alamos National Lab., NM (USA)); 
Vergamini, P.J.; Lujan, M. Jr.; Wenk, H.R. Los Alamos National 
Lab., NM (USA). [1989]. 7p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-7405-ENG-36. (CONF-891119—49: 
Materials Research Society fall meeting, Boston, MA (USA), 27 
Nov - 2 dec 1989). Order Number DE90004858. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The single crystal! diffractometer at LANSCE, SCD, provides and 
ideal capability for the study of preferred orientation in geological 
samples by time-of flight (TOF) measurement of puised neutrons. 
The 2-d position sensitive neutron detector with the large wave 
length range allows one to measure the complete distribution of in- 
tensities for several poles very quickly. Each histogram covers 
about 7/16 radians of reciprocal space and contains information 
from all possible poles visible with the wave length range used, 
usually about 0.5 to 5.0A. With this method complete pole figures 
of many lattice planes can be constructed from only 12 to 20 sam- 
ple orientations as compared to over 1000 sample settings per 
lattice plane using conventional diffractometers. Pole figures from 
measurements of experimentally deformed standard samples of 
calcite and quartzite with known history of deformation provide in- 
formation about deformation mechanisms and their temperature/ 
strain history. This information can be applied to interpret preferred 
orientation of naturally deformed rocks. 6 refs., 10 figs. 


10632 (ORNL/ATD-24) Analysis of composite ring of com- 
pression test data. Welch, D.E. Oak Ridge National Lab., TN 
(USA). Applied Technology Div. Nov 1989. 117p. Sponsored by 
U.S. DOE Energy Research. DOE Contract ACO5-840R21400. Or- 
der Number DES0004468. Available from NTIS, PC AO6/MF A01 - 
OSTI. 

Results from IM6/ERL-2258 and S2 glass/ERL-2258 fiber com- 
posite ring compression tests using the Oak Ridge National 
Laboratory (ORNL) and the Wright Research and Development 
Center (WRDC) test methods are presented and analyzed. The 
WRDC test results indicate a strong dependence of apparent com- 
posite hoop strength with radius-to-thickness ratio for cross-plied 
constructions. This result may be due partially to classical circum- 
ferential buckling, because the reported radial pressures at failure 
for all of the S2 glass and one-half of the IM6 composite rings ex- 
ceeded the critical radial pressures for circumferential buckling. 
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However, this effect was not observed for the hoop-wound con- 
struction. The ORNL test results generally exhibited higher 
composite hoop stresses at failure than did the WRDC results, and 
all of the ORNL results exceeded the critical radial pressures for 
classical circumferential buckling. However, the higher ORNL re- 
sults may be due to measuring strain rather than pressure on a 
significantly nonlinearly elastic material. In addition, both test re- 
sults indicated that the composite hoop stress at failure was 
significantly higher for the S2 glass samples than for the IM6 sam- 
ples. These results should be construed as upper limits of material 
strength attainable under hydrostatic loading conditions in the ab- 
sence of buckling-dominated failure. 3 refs., 11 figs., 2 tabs. 


10633 (PNL-7106) Inert Electrodes Program fiscal year 
1988 annual report. Strachan, D.M.; Marschman, S.C.; Davis, 
N.C.; Friley, J.R.; Schilling, C.H. Pacific Northwest Lab., Richland, 
WA (USA). Oct 1989. 120p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract AC06-76RL01830. Order 
Number DE90004981. Available from NTIS, PC AO6/MF A01 - 
OSTI; GPO Dep. 

The Inert Electrodes Program, being conducted by Pacific North- 
west Laboratory (PNL), involves improving the Hall-Heroult cells 
used by the Aluminum Industry for the electrochemical production 
of aluminum. The PNL research centers on developing more en- 
ergy efficient, longer-lasting anodes and cathodes and ancillary 
equipment. Major accomplishments for Fiscal Year 1988 are sum- 
marized below. 14 refs., 56 figs., 9 tabs. 


10634 (SAND-89-2788C) Diblock copolymers at surtaces. 
Green, P.F. (Sandia National Labs., Albuquerque, NM (USA)); 
Christensen, T.M.; Russell, T.P.; Anastasiadis, S.H. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1989]. 19p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-891119-59: Materials Research Society fall meeting, 
Boston, MA (USA), 27 Nov - 2 dec 1989). Order Number 
DE90005406. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The surface properties of symmetric microphase separated di- 
block copolymers of polystyrene (PS) and polymethyimethacrylate 
(PMMA) were investigated using X-ray photoelectron spectroscopy 
(XPS), the specular reflectivity of neutrons and secondary ion mass 
spectrometry (SIMS). PS, the lower surface energy component, ex- 
hibited a preferential affinity for the free surface. For copolymers 
that are far from the bulk microphase separation transition (MST), 
the surface consists of a layer of pure PS. When the system is 
close to the MST the surface is a mixture of PS and PMMA. The 
PS surface excess can be described by a N-'/? dependence, 
where N is the number if segments that comprise the copolymer 
chain. It is shown that the surface undergoes an ordering transition 
at a temperature T, that is above that of the bulk MST. The order- 
ing of the bulk lamellar morphology is induced by an ordering at 
the surface. This is analogous to the ferromagnetic order observed 
in systems such as Gd at temperatures above the bulk Curie tem- 
perature. The results here are discussed in light of previous work 
on copolymer surfaces and in light of mean field theory. 31 refs., 8 
figs. 


10635 (SAND-—89-2996C) Radiation enhanced sublimation 
of graphite in PISCES experiments. Nygren, R.E. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)); Bohdansky, = 1.; 
Pospieszezyk, A.; Lehmer, R.; Ra, Y.; Conn, R.W.; Doerner, R.; 
Hirooka, Y.; Leung, W.K.; Schmitz, L. Sandia National Labs., Albu- 
querque, NM (USA); California Univ., Los Angeles, CA (USA). 
[1989]. 20p. Sponsored by U.S. DOE Defense Programs; U.S. 
DOE Energy Research. DOE Contract AS03-84ER52104;AC04- 
76DP00789. (CONF-891093-17: 36. American Vacuum Society 
national vacuum symposium, Boston, MA (USA), 23-27 Oct 1989). 
Order Number DE90004164. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

lon beam studies on radiation enhanced sublimation (RES) have 
shown that above 800° C energetic ions incident on graphite pro- 
duce erosion in the form of carbon atoms with thermal energies 
and that the erosion rate rises roughly exponentially with tempera- 
ture. Until recently, the question remained whether RES would 
scale linearly with flux over three to four orders of magnitude to the 
plasma edge fluxes in CIT and ITER, where the predicted erosion 
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rates would severely limit the designs for plasma-facing compo- 
nents. Also, RES and carbon self-sputtering may also be involved 
in the “carbon blooms” observed in TFTR and JET. The data re- 
ported here from PISCES, a plasma source at UCLA, are the first 
RES data at fluxes approaching the plasma edge conditions in a 
large tokamak and they show little reduction from a direct linear 
dependence upon flux. Erosion rates measured by weight loss are 
reported for POCO graphite exposed to helium plasmas for a tem- 
perature range from 900—-2000° C, ion energies of 30-300 eV, ion 
fluxes of 1-6 x 10'® cm-*® s—', densities of 2-10 x 10'* em-% 
and electron temperatures of 4-10 eV. For these conditions, the 
amount of redeposition and carbon self-sputtering was minimal. 
Over 1700° C, there is evidence of electron emission from the 
sample. 26 refs., 4 figs., 1 tabs. 


10636 Frontiers of electron microscopy in materials sci- 
ence. Bradley, S.A.; King, W.E. 327p. Elsevier Science Pub. Co. 
Inc., New York, NY (1987). (CONF-8604103—: Conference on fron- 
tiers of electron microscopy in materials science, Argonne, IL 
(USA), 21-23 Apr 1986). 

This book contains papers presented at a conference on fron- 
tiers of electron microscopy in materials science. Topics covered 
include: Atomic resolution microscopy of NiO grain boundaries; In- 
fluence of segregation on the diffraction effects from homophase 
interfaces; and Temperature variation of indentation damage in 
(100) GaAs single crystals. 


10637 Materials challenges tor the national aero-space 
plane. Ronald, T.M.F. (AFSC/NAC, Wright-Patterson AFB, OH 
(USA)). pp. 1194 of Review of progress in quantitative nondestruc- 
tive evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) 
Plenum Press, New York, NY (US) (1989). (CONF-880760—-: 15. 
annual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The National Aero-Space Plane Program (NASP) represents a 
major national initiative in hypersonic technology. The specific 
objective of the program is the construction and operation of an ex- 
perimental fully reusable flight vehicle—the X-30—-that will employ 
air-breathing liquid-hydrogen-fueled engines and will be capable of 
horizontal take-off and landing. The projected structural designs for 
all areas of the vehicle call for high-stiffness, thin-gauge product 
forms that can be fabricated into efficient load-bearing components. 
These in turn require high strength, low density materials that can 
retain their properties up to temperatures beyond the capabilities of 
present day commercially available materials. The major materials 
classes that have the potential for satisfying these needs are rapid 
solidification technology titanium aluminide alloys (RST Ti), metal 
matrix composites based on reinformed titanium aluminides 
(Ti-Aluminide MMC), carbon-carbon composites (C-C), and 
ceramic-matrix composites (CMC). These materials form the core 
of the widespread materials and structures development activities 
that are a part of the technology program for NASP. This paper 
summarizes where the emphasis lies for these and other materials 
of interest and illustrates the general activities that are underway, 
including the properties being developed and the technical hurdles 
to be overcome in working toward their successful development. 


10638 Energetics of adsorbed dimers via self-consistent 
scattering theory. Feibelman, P.J. (Sandia National Labs., P.O. 
Box 5800, Albuquerque, NM (US)). pp. 476 of Microstructure and 
properties of catalysts. Treach, M.M.J.; Thomas, J.M.; White, J.M. 
Materials Research Society, Pittsburgh, PA (1988). (CONF- 
8711205-: Symposium on microstructure and properties of 
catalysts, Boston, MA (USA), 30 Nov - 3 dec 1987). 

A new approach to the surface electronic structure problem is 
presented. It is based on a self-consistent scattering theory of point 
defects, permits 1st-principles calculations for an isolated ciuster of 
adatoms and defects on an otherwise perfect infinite crystalline 
surface. A first numerical application of the method explains impor- 
tant observations concerning the interaction and diffusion of 
adatom dimers on Field lon Microscope tips. 


10639 Structure of supported metal catalysts derived from 
molecular bimetallic clusters. Fung, A.S. (Center for Catalytic 
Science and Technology, Dept. of Chemical Engineering, Univ. of 
Delaware, Newark, DE (US)); Gates, B.C.; Kelley, M.J.; McDevitt, 





M.R.; Tooley, P.A. pp. 476 of Microstructure and properties of cata- 
lysts. Treach, M.MJ.; Thomas, J.M.; White, J.M. Materials 
Research Society, Pittsburgh, PA (1988). (CONF-8711205—: Sym- 
posium on microstructure and properties of catalysts, Boston, MA 
(USA), 30 Nov - 3 dec 1987). 

Re-containing molecular bimetallic clusters were used as precur- 
sors for gamma alumina supported catalysts. Characterization by 
XPS and XAS after hydrogen reduction show Re valence states in 
the order Re monometallic > Re-Os bimetallic > Re-Pt bimetallic 
> zero. These results suggest that industrial bimetallic catalysts 
are not best understood in terms of alloys, but rather as multifunc- 
tional, with each element contributing its own activity. 


10640 Finite element model of stress wave topology in 
unidirectional graphite/epoxy: Wave velocities and flux devia- 
tions. Kriz, R.D. (National Institute of Standards and Technology, 
Boulder, CO (USA)); Heyliger, P.R. pp. 1194 of Review of progress 
in quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760-: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

This paper demonstrates the feasibility of the numerical simula- 
tion of stress wave topology using finite element modeling in 
unidirectional graphite/epoxy with large variations in elastic proper- 
ties. Topologies of stress wave deformation fields are used to 
accurately predict wave velocities, propagation directions, and wave 
types. Previously predicted mode transitions are confirmed by the 
model. Previously predicted tunneling and bifurcation of quasi lon- 
gitudinal and quasi transverse waves are accurately simulated by 
the finite element model in a 70-degree range of fiber orientations. 


10641 Modeling ultrasonic beam propagation in graphite 
composites. Margetan, F.J. (lowa State Univ., Ames (USA)); New- 
berry, B.P.; Gray, T.A.; Thompson, R.B. pp. 1194 of Review of 
progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). DOE Contract W-7405-ENG-82. (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

An approach is proposed for predicting the change in an output 
electrical transducer signal caused by the interaction of an ultra- 
sonic beam with a flaw in graphite composites. Auld’s reciprocity 
formula is used to relate the electric fields in the transducer cables 
to the ultrasonic fields in the solid. A Gauss-Hermite beam model 
is used to describe the propagation of sound through water and 
through unflawed homogeneous material and a Kirchhoff approxi- 
mation is used to describe the scattering of sound by cracklike 
defects. A series of calculations are performed at discrete frequen- 
cies within the transducer’s bandwidths; these calculations are 
combined using an inverse Fourier transform to obtain the pre- 
dicted time-domain output signal. The approach is verified using 
graphite/epoxy laminates with seeded delaminations. 


10642 Comparison of optical and mechanical measure- 
ments of surface finish. Church, E.L. (USA ARDEC, Picatinny, 
NJ (US)); Dainty, J.C.; Gale, D.M.; Takacs, P.Z. pp. 726 of Optical 
testing and metrology Il. Grover, C.P SPIE Society of Photo- 
Optical Instrumentation Engineers, Bellingham, WA (1988). 
(CONF-8806342—: Optical testing and metrology Il, Dearborn, MI 
(USA), 27-30 Jun 1988). 

Improved signal processing procedures have been developed for 
determining surface microtopography from interference microscopy. 
These are illustrated by comparing the finish of a precision- 
machined surface measured with the research. Linnik microscope 
at Imperial College with corresponding results obtained using the 
digitized Talystep. Excellent agreement is obtained. 


10643 Optical constants for 22 thin film materials in the 10 
eV to 500 eV photon energy region. Windt, D. (Lockheed Palo 
Alto Research Lab., 0/91-20, B 255, 3251 Hanover Street, Palo 
Alto, CA (US)); Cash, W.; Scott, M.; Arendt, P.; Newnam, B.; 
Fisher, R.F.; Swartzlander, A.B.; Takacs, P.Z. vp. of X-Ray and 
vacuum ultraviolet interaction data bases, calculations, and mea- 
surements. Del Grande, N.K.; Lee, P.; Samson, J.A.R.; Smith, D.Y. 
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SPIE Society of Pnoto-Optical Instrumentation Engineers, Belling- 
ham, WA (1988). (CONF-8801115—: X-ray and vacuum ultraviolet 
interaction data bases, calculations, and measurements, Los Ange- 
les, CA (USA), 14-15 Jan 1988). 

Reflectance measurements were used to derive the optical con- 
stants of 22 materials for 36 photon wavelengths from 24 A to 
1216 A. The samples studied are thin films of the transition metals 
Ti, Zr, Nd, Mo, Ru, Rh, Pd, Hf, Ta, W, Re, Os, Ir, and Pt, the noble 
metals Ag and Au, and films of C, diamond, Al, Si, CVD-SiC and a 
SiC. The authors describe the experiment and also the data reduc- 
tion technique used to derive the optical constants from the 
reflectance versus incidence angle data. A summary of the results 
is presented. 


10644 Atomistic simulation of low-energy beam deposition. 
Dodson, B.W. (Sandia National Labs., Albuquerque, NM (US)). pp. 
763 of Fundamentals of beam-solid interactions and transient ther- 
mal processing. Aziz, MwJ.; Rehn, L.E.; Stritzker, B. Materials 
Research Society, Pittsburgh, PA (1988). DOE Contract AC04- 
76DP00789. (CONF-8711126—: Symposium on fundamentals of 
beam-solid interactions and transient thermal processing, Boston, 
MA (USA), 30 Nov - 3 dec 1987). 

Low-energy (50 eV) homoepitaxial beam deposition of silicon is 
simulated using many-body silicon potentials and molecular dy- 
namics techniques. Results are presented for the case of a 50 eV 
neutral silicon beam incident on the (2 x 1) dimer reconstructed 
Si(100) surface. The beam is aligned along (110) symmetry direc- 
tions, which are the most natural channeling directions in the 
silicon lattice. Roughly 10% of the incident beam atoms are scat- 
tered from the surface with a small fraction of their initial energy. 
About half of the incident atoms penetrate the lattice, but scatter 
strongly and come to rest within 10-15A of the surface. The re- 
mainder are steered accurately into the bulk (110) channels, where 
they penetrate some 30-100 A into the lattice. Those atoms which 
do not undergo bulk channeling cause considerable lattice damage 
to the near-surface (depth > 10A) region. 


10645 Structural behavior of the reinforced copper conduc- 
tor for the CIT TF coils. Brown, G. (Princeton Plasma Physics 
Lab., Princeton Univ., P.O. Box 451, Princeton, (New Jersey)); 
Rogoff, P. vp. of Proceedings of the 12th symposium on fusion en- 
gineering. IEEE Service Center, Piscataway, NJ (1987). DOE 
Contract AC02-76CH03073. (CONF-871007—: 12. symposium on 
fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

Mechanical property characterizations are presented for a lami- 
nated composite plate structure. The significant reinforcement 
which the reinforcement provides for the copper is shown in finite 
element analyses and experimental data obtained in compression 
at room temperature. Applications to magnet structures are dis- 
cussed, with their influence on the design of a testing program to 
adequately characterize the mechanical response of this structural 
composite. 


10646 Sensors for carbonization control. Pardee, W.J. 
(Rockwell International Science Center, Thousand Oaks, CA 
(USA)); Bulau, J.; Addison, R.C.; Chung, Kwang. pp. 1147 of Re- 
view of progress in quantitative nondestructive evaluation. Volume 
8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New 
York, NY (US) (1989). (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

The most important problem in manufacture of carbon compos- 
ites is the loss to delamination of components during first 
carbonization. The key control modeling issue is the calculation of 
gas pressure, which entails the rate of production and the rate of 
escape, and the effective use of sensors to improve such predic- 
tions in real time. We first give a brief description of the control 
strategy and control architecture results to provide a context for the 
modeling and sensor results to follow. The sensors tested success- 
fully in situ during the first year are acoustic emission from 
microstructural changes and delamination; gas chromatographic 
analysis of gas composition, monitoring of gas flow at inlet and 
outlet, monitoring of trace oxygen, in situ monitoring of weight loss, 
differential thermal analysis to monitor heat absorption by the (en- 
dothermic) carbonization process, and thermocouple monitoring of 
temperature. Eddy current measurements at room temperature on 
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samples at various levels of carbonization showed a reproducible 
relative sensitivity to carbonization state. An eddy current sensor 
has been fabricated for high temperature in situ use and will be 
tested soon. 


10647 Graphite-fiber elastic constants: Determination from 
ultrasonic measurements on composite materials. Datta, S. 
(Univ. of Colorado, Boulder (USA)); Ledbetter, H.; Kyono, T. pp. 
1147 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

We determined the complete five-component transverse- 
isotropic-symmetry elastic-constant tensor for two graphite fibers: 
high-strength/low-modulus and low-strength/high-modulus. We did 
this in two steps. First, we measured ultrasonically the complete 
elastic constants of a metal matrix with embedded uniaxial graphite 
fibers. Second, we did an inverse-modeling calculation to extract 
the fiber's elastic constants, matrix elastic constants, and fiber- 
matrix phase geometry, principally the fiber volume fraction. We 
compare the results with those expected for a random quasi- 
isotropic graphite aggregate and for a hypothetical graphite fiber 
with perfectly aligned basal planes. 


10648 Ultrasonic evaluation of in-plane and out-of-plane 
elastic properties of composite materials. Rokhlin, S.|. (Ohio 
State Univ., Columbus (USA)); Wang, W. pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

In this work, in-plane and out-of-plane elastic properties of com- 
posite materials are measured nondestructively. The out-of-plane 
properties are measured by a modified through-transmission tech- 
nique with rotation of the experimental sample. The double 
transmission method used in this work has advantages in precision 
over Markham’s method since it removes the necessity of shifting 
the receiving transducer to the central axis of the refracted beam 
with change of incident angle. These measurements give a 
reconstruction of the out-of-plane slowness surfaces of the quasi- 
longitudinal and the two quasi-transverse waves. The in-plane 
elastic properties are measured by a critical angle technique using 
a novel type of single transducer reflection goniometer. All three 
critical angles can easily be measured with such a technique. Fi- 
nally, the elastic constants are reconstructed by a least-square 
optimization technique from the measured slowness surfaces. Pre- 
vious investigators used reconstruction in planes of symmetry while 
our method is valid for an arbitrary plane in a composite material. 


10649 Measuring in-plane elastic moduli of composites with 
arrays of phase-insensitive ultrasound receivers. Fitting, D.W. 
(National Institute of Standards and Technology, Boulder, CO 
(USA)); Kriz, R.D.; Clark, A.V. Jr. pp. 1147 of Review of progress 
in quantitative nondestructive evaluation. Volume 8B. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760-: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

A technique for determining the elastic moduli of composite 
plates has been developed which utilizes data rapidly-gathered with 
an ultrasonic receiving array. The array may also be used to mea- 
sure the fields of the quasilongitudinal (QL) and quasitransverse 
(QT) waves generated during ultrasonic transmission experiments. 
The energy flux directions of the QL wave as measured by the ar- 
ray are quite similar to the bulk wave predictions. The disparity in 
the directions of the QT energy flux as measured with the array 
and that predicted are attributed to alteration of the shape of the 
broadband ultrasonic beam as it propagates through the anisotropic 
material and possibly the sensitivity of the array elements to the 
transverse components of the stress wave field as well as the nor- 
mal component. Further study is underway to clarify these issues. 


10650 Temperature dependence of the ultrasonic properties 
of AS4/lexan and XAS/lexan composite. Smith, B.T. (Christopher 
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Newport College, Newport News, VA (USA)). pp. 1147 of Review 
of progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

The interaction of ultrasonic energy with composite material is 
complicated by the inherent anisotropy of the structure. Taking ad- 
vantage of the different temperature dependence of the constituent 
parts the contribution of the matrix and graphite fiber to the propa- 
gation and total scattering of the ultrasonic wave can be evaluated. 
Thus a comparison of the pure matrix and the composite samples 
over a wide temperature range will allow separation of contribu- 
tions of the matrix and the fiber to interaction with an ultrasonic 
wave. The temperature dependence of the velocity and attenuation 
for both the matrix and composite materials is presented. The ex- 
periment was performed in an insulated bath of 70% solution 
ethylene glycol with mechanical refrigerant cooling to vary the tem- 
perature from -40C to 20C. To solve for the ultrasonic velocity, 
attenuation, and reflection coefficient, the front surface reflection at 
each temperature was convolved with a plane wave model of the 
round trip waveforms. This method illustrates the first step towards 
separating the contributions of the constituent parts to interaction 
with an ultrasonic wave. 


10651 Detecting micro-structure and flaws in composites 
using eddy-current instrumentation. Treece, J.C. (Sabbagh As- 
sociates, Inc., Bloomington, IN (USA)); Roberts, T.M.; Radecki, 
D.J.; Schunk, S.D. pp. 1147 of Review of progress in quantitative 
nondestructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 
One of the common arguments against using eddy-currents to 
inspect composite materials is that they are unable to detect de- 
laminations. This paper presents experimental evidence that 
suggests that delaminations can be detected with eddy-current in- 
spection. This paper also presents some experimental data that 
indicates fiber structure, impact damage, and drilled holes in ad- 
vanced composite material, including carbon-carbon and 
graphite-epoxy. Delaminations in the material probably only slightly 
change the Z-directed conductivity of a composite, thus making the 
delaminations difficult to detect. Z-directed eddy-currents in the 
composite material often have less magnitude than the in-plane 
currents, also making delaminations difficult to detect. Though diffi- 
cult to detect, experimental evidence suggests that delaminations 
can be detected using eddy-current inspection. The partial success 
in finding delaminations with eddy-currents could probably be im- 
proved by using image classification and detection techniques. 


10652 Iimpact-induced delaminations in thermoset and ther- 
moplastic composites. Hsu, D.K. (lowa State Univ., Ames 
(USA)); Lucht, B.E. pp. 1147 of Review of progress in quantitative 
nondestructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). DOE Con- 
tract W-7405-ENG-82. (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

In this work ultrasonic NDE is used to address three problems in 
impact-induced delamination. First, quantitative correlation between 
the energy dissipated in the laminate and the total area of delami- 
nation is investigated. The results are compared to mechanical 
properties of the composite, such as the fracture toughness. 
Second, the ability of the delamination to block the passage of ul- 
trasound and the associate shadowing effects are studied. Finally 
the impact resistance in terms of the area of delaminiation per unit 
of dissipated energy is compared for a thermoset and a thermo- 
plastic composite. A number of composite systems have been 
studied, including carbon-epoxy, carbon-polyphenylene sulfide, and 
glass-epoxy. Both woven laminates and laminates made of unidi- 
rectional prepreg tapes have been investigated. Ultrasonic 
nondestructive results were compared with destructive tests such 


as pyrolytic de-ply. 


10653 Ultrasonic evaluation of textures in metal-matrix 
composites. Spies, M. (Univ. of Houston, TX (USA)); Salama, K. 





pp. 1147 of Review of progress in quantitative nondestructive eval- 
uation. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

During manufacturing, textures are developed by deformation 
processes and heat treatments, generating considerable anisotropy 
in the material's properties. This affects the elastic as well as the 
plastic behavior. Additionally the presence of textures influences 
the ultrasound velocity, which is also affected by stress. Therefore 
stress-analysis in NDE is restricted to untextured components or 
those with known texture influence. In this work measurements of 
ultrasonic velocities are used to determine the texture of metal- 
matrix composites and the influence of the reinforcing phase on 
the texture. 


10654 In situ pore structure studies of xerogel drying. 
Glaves, C.L. (Univ. of New Mexico, Albuquerque (USA)); Brinker, 
J.; Smith, D.M.; Davis, P.J. Chemistry of Materials (USA), 1(1): 
34-40 (Feb 1989). 

Low-field spin-lattice relaxation (20 MHz proton NMR) measure- 
ments of ethanol contained in two base-catalyzed silica xerogels 
aged under different conditions have been applied as an in situ 
probe of pore structure development during xerogel drying. Two 
base-catalyzed silica gels were prepared and aged under different 
conditions. One sample (designated E) was aged in pure ethanol 
for 1 week and the second (designated B) in an ethanol-KOH mix- 
ture for the same time period prior to drying. 180°-7-90° relaxation 
experiments were performed at 20 MHz and 303 K as each gel 
dried. In addition, gel shrinkage and weight loss were monitored. 
After complete drying, the surface area and pore size distribution of 
each sample were obtained from nitrogen adsorption/condensation. 
During drying, a gradual pore shrinkage for both samples was ob- 
served until the structures stiffened, causing the fluid meniscus to 
penetrate the pores. For sample E, this caused the surface area to 
decrease from = 1000 to 600 m?/g and microporosity development 
in the pore size distribution. For sample B, the surface area de- 


creased from = 1500 to 200 m*/g and microporosity disappeared. 
The final NMR-derived pore size distributions were in good agree- 
ment with that obtained from nitrogen condensation. 


10655 Pulsed laser melting of amorphous silicon: Time- 
resolved and post-irradiation studies. Lowndes, D.H.; Wood, 
R.F.; White, C.W.; Narayan, J. Materials Research Society Sym- 
posia Proceedings (USA), 23: 99-104 (1984). DOE Contract 
W-7405-ENG-26. 

Measurements of the time of the onset of melting of self- 
implantation amorphized (a) Si, during an incident laser pulse, 
have been combined with modified melting model calculations and 
measurements of surface melt duration to demonstrate that the 
thermal conductivity, Ka, of a-Si is very low (~0.02 W/cm-K). Kg is 
also shown to be the dominant parameter determining the dynami- 
cal response of ion-implanted Si to pulsed laser radiation; the 
latent heat and melting temperature of a-Si are relatively unimpor- 
tant. Cross-sectional transmission electron micrographs on 
implantation-amorphized Si layers of several different thicknesses 
show that for energy densities less than the threshold value for 
complete annealing there are usually two distinct regions in the 
re-solidified a-Si, consisting of fine-grained and large-grained poly- 
crystalline Si, respectively. The presence of the fine-grained poly-Si 
suggests that bulk nucleation occurs directly from the highly under- 
cooled liquid phase. Thermal melting model calculations suggest 
that the nucleation temperature, Tn, is ~1200°C. 15 refs., 4 figs. 


10656 Solidification of highly undercooled silicon: Bulk nu- 
cleation and amorphous phase formation. Wood, R.F.; Lowndes, 
D.H.; Narayan, J. Materials Research Society Symposia Proceed- 
ings (USA), 23: 141-146 (1984). DOE Contract W-7405-ENG-26. 
Recent experimental and theoretical work suggests that bulk nu- 
cleation occurs in highly undercooled liquid silicon formed by the 
pulsed laser melting of amorphous layers. In this paper, the au- 
thors discuss the dynamics of solidification of undercooled liquid 
silicon in terms of results from melting model calculations and from 
the theory of homogeneous bulk nucleation. The relationship be- 
tween the occurrence of bulk nucleation and the ability to induce a 
liquid-to-amorphous phase transition by large undercoolings of the 
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liquid is considered. It is concluded that the observed liquid-to- 
amorphous transition in silicon cannot be explained by an 
equilibrium thermodynamic approach. 13 refs., 2 figs., 1 tab. 


10657 Melting phenomena and impurity redistribution dur- 
ing pulsed laser irradiation of amorphous silicon layers. 
Narayan, J.; White, C.W.; Holland, O.W. Materials Research Soci- 
ety Symposia Proceedings (USA), 23: 179-188 (1984). DOE 
Contract W-7405-ENG-26. 

The authors have investigated microstructural changes and 
phase transformations in *°Si*, 75As+, Cur, ''Sin* implanted 
amorphous silicon layers as a function of pulse energy density. 
Cross-section electron microscopy studies have revealed the for- 
mation of two distinct regions, large and fine polycrystalline regions 
below the threshold for defect-free annealing. The fine polycrys- 
talline region is formed primarily by explosive recrystallization, and 
occasionally by bulk nucleation and growth. The impurity redistribu- 
tion in the large and fine polycrystalline regions were determined 
by Rutherford backscattering measurements. Large redistributions 
of impurities in the large poly region are consistent with velocity of 
solidifications of 3-5 ms—'. The nature of impurity redistributions in 
the fine poly region as a function of distribution coefficient provides 
information on the details of liquid phase crystallization phenom- 
ena. 9 refs., 7 figs. 


10658 Gap-dependence of the viscosity of a thermotropic 
liquid crystalline copolymer. Kalika, D.S. (Center for Advanced 
Materials, Lawrence Berkeley Laboratory, and Department of 
Chemical Engineering, University of California, Berkeley, California 
94720 (US)); Nuel, L.; Denn, M.M. Journal of Rheology (USA), 
33(7): 1059-1070 (Oct 1989). 

We have measured the shear and complex viscosities of a ther- 
motropic liquid crystalline copolymer of p-hydroxybenzoic acid and 
2,6-hydroxynaphthoic acid as a function of capillary diameter and 
parallel-plate gap spacing. In constrast to a study by Wissbrun, 
Kiss, and Cogswell, who reported that the viscosity increases sig- 
nificantly at small gaps, we find no dependence on the capillary 
diameter and a small decrease in complex viscosity with parallel- 
plate spacing. In an appendix we address an experimental artifact 
that can lead to an apparent decrease of the viscosity with gap 
spacing even for flexible polymers. 


10659 Quasiparticle band gaps for ultrathin GaAs/AlAs(001) 
superlattices. Zhang, S.B. (Department of Physics, University of 
California (USA)— Materials and Chemical Sciences Division, 
Lawrence Berkeley Laboratory, Berkeley, California 94720 (USA)); 
Cohen, M.L.; Louie, S.G.; Tomanek, D.; Hybertsen, N.S. Physical 
Review Letters (USA), 63(14): 1495-1498 (2 Oct 1989). DOE 
Contract AC03-76SF00098. 

The quasiparticle band energies for 1x1 and 2x2 GaAs/ 
AlAs(001) superiattices have been calculated from first principles 
using a self-energy approach. Both superiattices have indirect band 
gaps. The pseudodirect gaps at the zone center derived from fold- 
ing of the Brillouin zone are larger than the direct gaps. The 
calculated results explain the various experimental data quantita- 
tively. Matrix elements for optical transitions near the zone center 
show significant anisotropy. The effects of disorder on the ob- 
served spectra are discussed. 


10660 Polarized band-edge photoluminescence and order- 
ing in Gao s2lno 4gP. Mascarenhas, A. (Solar Energy Research 
Institute, Golden, Colorado 80401 (US)); Kurtz, S.; Kibbler, A.; Ol- 
son, J.M. Physical Review Letters (USA), 63(19): 2108-2111 (6 
Nov 1989). DOE Contract AC02-83CH10093. 

We present the first experimental evidence for the spontaneous 
breaking of cubic symmetry in the band structure of films of 
Gao 52lNo.48P grown by organometallic vapor-phase epitaxy on 
(100) GaAs substrates. We show how this effect is related to the 
spontaneous ordering of the alloy, and its correlation with the 
anomalous lowering of the band gap observed in these films. 


10661  Quasiparticle intepretation of photoemission spectra 
and optical properties of GaAs(110). Zhu, X. (Department 
of Physics, University of California, Berkeley, California 
(US)—Materials and Chemical Sciences Division, Lawrence Berke- 
ley Laboratory, Berkeley, California 94720 (US)); Zhang, S.B.; 
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Louie, S.G.; Cohen, M.L. Physical Review Letters (USA), 63(19): 
2112-2115 (6 Nov 1989). DOE Contract AC03-76SF00098. 

We investigate the quasiparticle band structure and optical prop- 
erties of a relaxed GaAs(110) surface using a first-principles 
Green’s-function approach. The local fields and the dynamical cor- 
relation are fully incorporated in the evaluation of the electron 
self-energy operator. The results provide a quantitative interpreta- 
tion of the photoemission, inverse photoemission, and reflectivity 
spectra observed for this surface. Implications of our theoretical 
surface band structure for the current controversy between various 
experimental results for the position of the empty surface band are 
discussed. 


10662 investigation of the electrical degradation of silicon 
Schottky contacts due to mercury contamination. Jones, P.L. 
(Department of Physics, State University of New York at Albany, 
Albany, New York 12222 (US)); Corbett, J.W. Applied Physics Let- 
ters (USA), 55(22): 2331-2332 (27 Nov 1989). 

A micrographic investigation of the effect of mercury exposure on 
silicon substrates was conducted. Mercury was found to leave a 
residue on the silicon surface. A further study was conducted to 
determine the extent of electrical degradation of Si Schottky 
contacts due to the presence of a contaminant mercury residue be- 
tween the metal and the semiconductor. It was concluded that 
such a layer caused uncertainties in subsequent resistivity mea- 
surements, higher capacitance-voltage (C-V) barrier heights, and 
observable leakage currents in current-voltage (/V) plots taken 
from mercury-contamimated Si Schottky diodes. 


10663  Detalled investigation of the lattice structure of 
zeolite ZSM-11 by a combination of solid-state NMR and syn- 
chrotron X-ray diffraction techniques. Fyfe, C.A. (Univ. of British 
Columbia, Vancouver (Canada)); Gies, H.; Kokotailo, G.T.; Pasztor, 
C.; Strobl, H.;; Cox, D.E. Journal of the American Chemical Society 
(USA), 111(7): 2470-2474 (29 Mar 1989). DOE Contract AC02- 
76CHO0016. 

The lattice structure of a pure and completely siliceous sample 
of zeolite ZSM-11 has been investigated by a combination of high- 
resolution solid-state °°Si MAS NMR and synchrotron-based X-ray 
powder diffraction techniques. The structure is temperature depen- 
dent in the range 263-363 K and a good fit to the diffraction data at 
363 K is obtained with space group l4m2 and ap = 20.067 (1) and 
Co = 13.411 (1). At room temperature the XRD data cannot be re- 
fined as the structure is intermediate and the lattice structure of the 
limiting low-temperature, low-symmetry form will only be deduced 
from data collected at 263 K. 


10664 MeV ion channeling studies of (111) CdTe flims on 
(111) GaAs substrates. Wilkens, B.J. (Bell Communications Re- 
search, Room 3Z-169, 331 Newman Springs Road, Red Bank, New 
Jersey 07701-7020 (USA)); Farrell, H.H.; Pollard, K.; Erbil, A. Jour- 
nal of Applied Physics (USA), 66(10): 5096-5098 (15 Nov 1989). 

Group Il-V| compound semiconductors such as CdTe can be 
grown epitaxially on Ill-V materials such as GaAs. These films pos- 
sess better physical properties than their bulk-grown counterparts. 
This work explores the (111) CdTe/(111) GaAs system by means 
of MeV ion channeling. Good epitaxy is found (backscatter mini- 
mum yields of 15%) for a thickness greater than 1000 A, which is 
remarkable considering the 14% lattice mismatch between film and 
substrate. A narrowing of the Cd angular scan suggests Cd atom 
displacement. A model based on Te vacancies is presented to de- 
scribe our data. 


10665 Organometallic vapor-phase epitaxy of high-quality 
Gao 5:|No 49P at high growth rates. Cao, D.S. (Departments of 
Materials Science and Engineering and Electrical Engineering, Uni- 
versity of Utah, Salt Lake City, Utah 84112 (US)); Kimball, A.W.; 
Chen, G.S.; Fry, K.L.; Stringfellow, G.B. Journal of Applied Physics 
(USA), 66(11): 5384-5387 (1 Dec 1989). 

High-quality Gao5;|no.49P, lattice-matched to GaAs, has been 
grown by atmospheric pressure organometallic vapor-phase epi- 
taxy. The growth was performed at a temperature of 680 °C and a 
growth rate of about 12 yum/h. The indium distribution coefficient 
was found to be unity at this growth temperature. At a V/Ill ratio of 
148, the Gao 5;|no.49P epilayers had photoluminescence (PL) half- 
widths of 35 and 7.2 meV at 300 and 10 K, respectively, the best 
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reported results to date. As the V/IIl ratio was changed from 94 to 
240, the 300-K energy band gap measured by PL varied only from 
1.897 to 1.912 eV, values close to that of Gao 5; Ino 49P grown by 
liquid-phase epitaxy. An ordered arrangement of gallium and in- 
dium atoms on the column Ill sublattice with a Cu-Pt structure was 
observed in transmission electron diffraction patterns for all sam- 
ples. Our results show that the phenomenon of changing energy 
band gap with varying V/Ill ratio does not occur at these high 
growth rates. 


10666 Discovery of a new photoinduced electron trap state 
shallower than the DX center in Si doped Al,Ga,_,As. Jia, 
Y.B. (Graduate School, Academia Sinica, Beijing, (China)); Li, 
M.F.; Zhou, J.; Gao, J.L.; Kong, M.Y.; Yu, P.Y.; Chan, K.T. Journal 
of Applied Physics (USA), 66(11): 5632-5634 (1 Dec 1989). 

We have found a new electron trap state in Si-doped 
Al,Ga;_,As by deep level transient spectroscopy and constant 
temperature capacitance transient measurements under strong 
light illumination. This new trap is shallower than the DX center as- 
sociated with Si impurity in that its emission and capture activation 
energies are equal to 0.20+0.05 and 0.17+0.05 eV, respectively. 
Its maximum concentration is comparable to the concentration of 
the DX center. Possible origins of this new trap and its relationship 
to the DX center are discussed. 


10667 A neutron diffraction and molecular dynamics inves- 
tigation of the environment of Dy* ions in a fiuoroberyllate 
glass. Clare, A.G. (J. J. Thomson Physical Laboratory, 
Whiteknights, Reading, RG6 2AF, United Kingdom (GB)); Ethering- 
ton, G.; Wright, A.C.; Weber, M.J.; Brawer, S.A.; Kingman, D.D.; 
Sinclair, R.N. Journal of Chemical Physics (USA), 91(10): 6380- 
6392 (15 Nov 1989). 

A combined neutron diffraction and molecular dynamics study is 
reported of the Dy°+ ion environment in vitreous NaF—DyF,—BeF2, 
using a special version of the isotopic substitution procedure known 
as the null technique. To investigate the effects of both NaF and 
DyF, on the basic beryllium fluoride glass network, complementary 
measurements and simulations have been performed for vitreous 
NaF-BeF2, with the same NaF:BeF, ratio as the DyF3 containing 
glass, and also for pure vitreous BeF. The neutron diffraction data 
indicate that for glasses simulated using pair potentials the BeF, 
tetrahedra are much more distorted than those in the real materials 
and the mean Be—F—Be angle is too high. Both of these deficien- 
cies in the simulations are attributed to the use of simple ionic 
potentials with no bond angle restoring forces. Experimentally, the 
distribution of Dy—F first neighbor distances is found to be narrow, 
having a root mean square deviation of 0.110+0.003 A about the 
mean value of 2.290+0.003 A. The Dy(F) coordination number is 
7.3+0.2 which is slightly less than that in crystalline DyF3. 


10668 X-ray-absorption study of charge-density ordering in 
(Ba,_,K,)BIO3. Heald, S.M. (Materials Science Division, 
Brookhaven National Laboratory, Upton, New York 11973 (USA)); 
DiMarzio, D.; Croft, M.; Hegde, M.S.; Li, S.; Greenblatt, M. Physi- 
cal Review [Section] B: Condensed Matter (USA), 40(13): 
8828-8833 (1 Nov 1989). DOE Contract AC02-76CH00016. 

Temperature-dependent x-ray-absorption measurements have 
been made on the Bi L, edge in (Ba;_,Kx)BiO3 with x=0 and 0.4. 
In the near-edge spectra there is clear evidence for Bi(6s) holes 
that depend on doping, but there does not seem to be a significant 
amount of Bi disproportionation into the 5+ and 3+ valencies in the 
undoped material. The extended x-ray-absorption fine-structure 
(EXAFS) measurements confirm previous diffraction studies of the 
structure and were also used to determine the EXAFS Debye- 
Waller factor for a number of Bi bonds. For x=0 the Debye-Waller 
factor differs strongly for the two types of Bi-O bonds, while for 
x=0.4 there is significant increase in the temperature-independent 
contribution. All of the temperature data could be fit well with an 
Einstein model, except for the Bi-O bond in a superconducting 
sample that showed a significant deviation from the expected be- 
havior. These results, along with other considerations, are best 
explained by associating the charge-density ordering in the un- 
doped material with holes on the O lattice and a tendency in the 
cubic superconducting sample towards the same type of charge- 
density-driven distortions. 





10669 Raman studies of black phosphorus from 0.25 to 7.7 
GPa at 15 K. Vanderborgh, C.A. (Los Alamos National Laboratory 
(Mail Stop C345), Los Alamos, New Mexico 87545 (US)); Schiferl, 
D. Physical Review [Section] B: Condensed Matter (USA), 40(14): 
9595-9599 (15 Nov 1989). 

Raman scattering experiments from a polycrystalline sample of 
black phosphorus were done with a diamond-anvil cell from 0.25 to 
11.6 GPa at a temperature of 15 K. Three Raman-active modes in 
the A11 orthorhombic (Cmca) phase were observed as a function 
of pressure to approximately 7.7 GPa, the point where black phos- 
phorus has fully transformed to the rhombohedral (A3m) structure. 
No Raman scattering was observed above 7.7 GPa. The frequency 
shifts with pressure at 15 K are approximately half those found at 
room temperature by previous workers. 


10670 Ce*:Na* pairs in CaF, and SrF2: Absorption and 
laser-excitation spectroscopy, and the observation of hole 
burning. Pack, D.W. (Department of Chemistry, Princeton Univer- 
sity, Princeton, New Jersey 08544 (US)); Manthey, W.J.; McClure, 
D.S. Physical Review [Section] B: Condensed Matter (USA), 
40(14): 9930-9944 (15 Nov 1989). 

Optical evidence of multiple Ce*+:Na* charge-compensation sites 
in codoped Ce*+:Na*:CaF, and Ce°+:Na*:SrF2 crystals is reported. 
High-resolution absorption and laser-excitation spectroscopy reveal 
the presence of numerous lines in the 32 200-32 400-cm—' region 
indicating a quasirandom distribution of pair sites. The absorption 
spectra of annealed Ce*+:CaF, and Ce*+:Na*:CaF, crystals reveal 
isolated O, lines. This fact has aided the interpretation of the 
Ce*+:Nat pair spectra. Evidence for photoionization of charge- 
compensated Ce** sites followed by trapping of the electron at 
remotely compensated (O,) Ce* sites is presented. Acceptor-type 
hole burning, the disappearance of the cubic Ce* site’s absorption 
line while exciting the Ce**:Na* pair centers, is observed in both 
CaF, and SrF2 hosts. The holes persist for weeks after their cre- 
ation and survive thermal cycling to room temperature. 


10671  Nonlocal theory of collective excitations in doped 
semiconducting films: The effect of depletion and accumule- 
tion layers. Streight, S.R. (Department of Physics and The 
Institute for Surface and Interface Science, University of California, 
Irvine, California 92717 (US)); Mills, D.L. Physical Review [Section] 
B: Condensed Matter (USA), 40(15): 10488-10500 (15 Nov 1989). 
We discuss the collective electronic excitations of semiconduct- 
ing films, through use of the random-phase approximation, and 
wave functions generated from an appropriate self-consistent 
potential. The calculations are carried out for mtype GaAs, with de- 
pletion or accumulation layers induced by suitable charge sheets 
on the film surfaces. We find and discuss the properties of surface 
plasmons and standing-wave bulk plasmons, and in the case of a 
strong accumulation layer we also find collective modes localized in 
the accumulation region that are only weakly Landau damped even 
at rather large wave vectors. We apply our calculations to the de- 
scription of electron-energy-loss studies of semiconducting films. 


10672 Band theory and the insulating gap in CoO. Norman, 
M.R. (Materials Science Division, Argonne National Laboratory, 
Argonne, Illinois 60439 (US)). Physical Review [Section] B: Con- 
densed Matter (USA), 40(15): 10632-10634 (15 Nov 1989). DOE 
Contract W-31-109-ENG-38. 

Results of three magnetic-polarized local-density calculations on 
the Mott insulator CoO are presented: (1) a spin-polarized calcula- 
tion in the type-ll antiferromagnetic (AF) state, (2) a spin-polarized 
calculation in the observed bet AF state, and (3) a moment- 
polarized calculation in the type-|l AF state with spin-orbit coupling. 
In all three cases, a large density of states at the Fermi energy is 
found. It is concluded that the insulating behavior of CoO is inti- 
mately connected to the formation of a multideterminant ground 
state and is therefore outside the bounds of standard band theory. 
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10673 (SAND-89-2739C) Discussion of the “Profile plots in 
inference and modeling in chemistry”. Haaland, D.M. Sandia 
National Labs., Albuquerque, NM (USA). [1989]. 4p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-8911144—1: Mathematics in chemistry conference, College 
Station, TX (USA), 7-9 Nov 1989). Order Number DE90003843. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

Short communication. CHEMISTRY/nonlinear problems; LEAST 
SQUARE FIT; CHEMISTRY; THEORETICAL DATA; STATISTICS 


10674 Chemistry of the heavy actinides and transactinides. 
Keller, O.L. (Oak Ridge National Lab., TN (USA)). pp. 45 of Nu- 
clear chemistry and technology. Third Chemical Congress of North 
America. American Chemical Society, Washington, DC (US) 
(1988). DOE Contract AC05-840R21400. (CONF-8806413—: Ex- 
otic nuclei from fission, from heavy-ion reactions, and in nature: 
award symposium honoring Gunter Herrmann, Toronto (Canada), 
5-10 Jun 1988). 

An outline will be given of how a theoretical understanding of the 
basic chemistry of the heavy actinides and transactinides can be 
built through a combined application of thermodynamics and rela- 
tivistic quantum mechanics applied within the structure of the 
periodic table. Some types of experimental results that are most 
likely to reveal relativistic effects will be presented along with illus- 
trations from presently known chemical behavior. 


10675 Decay studies of protor-rich light nuclei. Robertson, 
J.D. (Lawrence Berkeley Lab., CA (USA)); Reiff, J.E.; Lang, T.F.; 
Moltz, D.M.; Cerny, J. pp. 45 of Nuclear chemistry and technology. 
Third Chemical Congress of North America. American Chemical 
Society, Washington, DC (US) (1988). (CONF-8806414—: Sympo- 
sium on on-line mass separators, radioactive beams and nuclei far 
from stability, Toronto (Canada), 5-10 Jun 1988). 

The authors have recently developed two new experimental facil- 
ities to further their study of light-proton-rich nuclei. The first is a 
rapid-rotating recoil-catcher wheel which allows them to s' nu- 
clides with half-lives ranging from 50 us to 100 ms. They have 
identified the 6-delayed two-proton emission of >" Ar with this tech- 
nique. In addition, the rotating wheel is being used to search for 
the first case of ground state two-proton emission and to extend 
the Tz = —3/2, A = 4n + 1 series by identifying the beta-delayed 
proton decay of Se and ®Kr. The second is a new shielded de- 
tector station on the RAMA mass separation facility. At this new 
station, they are able to measure 7-7, 6-7, B-p, and p-y coinci- 
dences in a low background environment. This facility is first being 
used to determine the Gamow-Teller beta decay strength distribu- 
tion of the A = 4n + 3, Tz = —3/2 nuclides Al and 27P. 


10676 Spontaneous fission operties. Hoffman, D.C. 
(Lawrence Berkeley Lab., CA (USA)). pp. 45 of Nuclear chemistry 
and technology. Third Chemical Congress of North America. Amer- 
ican Chemical Society, Washington, DC (US) (1988). DOE 
Contract AC03-76SF00098. (CONF-8806418—: Symposium on the 
50th anniversary of the discovery of fission, Toronto (Canada), 5- 
10 Jun 1988). 

A review of spontaneous fission properties including half-life sys- 
tematics, and odd-particle hindrances, fragment mass and 
kinetic-energy distributions, total kinetic-energy release, and neu- 
tron and photon emission will be given. Particular emphasis will be 
devoted to recent results for isotopes of the heaviest elements. 
Comparison with recent theoretical treatments will also be made. 


10677 Use of the recoll mass spectrometer in studying nu- 
clei far trom stability. Ramayya, A.V. (Univ. of Rochester, NY 
(USA)); Cormier, T.M.; Hamilton, J.H. pp. 45 of Nuclear chemistry 
and technology. Third Chemical Congress of North America. 
American Chemical Society, Washington, DC (US) (1988). (CONF- 
8806414—: Symposium on on-line mass separators, radioactive 
beams and nuclei far from stability, Toronto (Canada), 5-10 Jun 
1988). 

Heavy lon fusion reactions near the Coulomb barrier often pro- 
vides a direct means of producing nuclei far from stability, near the 
N=Z line. The cross sections for production of these nuclei is of the 
order of 1 mb or less, whereas the total fusion cross section is of 
the order several hundred mb. The traditional in-beam spec- 


troscopy and on-line mass spectroscopy techniques are impossible 
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in such cases. A recoil mass spectrometer along with other detec- 
tors to tag the reaction products provides needed sensitivity for the 
spectroscopy studies of nuclei near N=Z line in A=70 region. Their 
earlier studies, in which identification of bands in ’°Br and the ob- 
servation of an oblate band built on 9/2* state in 7'Se along with 
their recent results on “Kr and other nuclei will be discussed. 


10678 Mass spectrometry studies of fission product behav- 
jor. Johnson, |. (Argonne National Lab., IL (USA)); Johnson, C.E.; 
Ritzman, R.L. pp. 45 of Nuclear chemistry and technology. Third 
Chemical Congress of North America. American Chemical Society, 
Washington, DC (US) (1988). (CONF-8806143—: Nuclear reactor 
severe accident chemistry symposium, Toronto (Canada), 5-10 Jun 
1988). 

The chemical form and rate of release of volatile fission products 
(i.e., Xe, Kr, Cs, Te, |...) effused from an irradiated LWR fuel pin 
sample were studied using quadrupole mass spectrometry. Experi- 
ments, up to a temperature of 2120 K, have identified krypton, 
xenon, cesium, and tellurium as the species released from the fuel. 
In addition, there was a weak signal for atomic iodine at 1325 K. 
The source of the atomic iodine, e.g., dissociation of cesium iodine 
or dissociation of molecular iodine, has yet to be resolved. The ob- 
served rate of release of xenon was several orders of magnitude 
lower than previously reported. However, the xenon release rate 
increased significantly after the fuel was oxidized. In complemen- 
tary experiments on nonradioactive material, the release of 
tellurium was hindered by reaction with Zircaloy cladding. Above 
1300°C, gaseous SnTe was observed; its formation is attributed to 
reaction of the tin (in the cladding) with ZrTeo. 


10679 The influence of chemistry on severe accident phe- 
nomena in integral tests. Hobbins, R.R. (EG and G Idaho, Inc., 
Idaho Falls (USA)); Osetek, D.J.; Hagrman, D.L. pp. 45 of Nuclear 
chemistry and technology. Third Chemical Congress of North 
America. American Chemical Society, Washington, DC (US) 
(1988). (CONF-8806143-: Nuclear reactor severe accident chem- 
istry symposium, Toronto (Canada), 5-10 Jun 1988). 

The influence of chemical processes on severe accident phe- 
nomena in integral tests is reviewed and recommendations for 
areas of additional work are made. The results reviewed include 
those from tests conducted in the in-pile facilities at ACRR, PBF, 
and TREAT and the TMI-2 accident. Progress has been made in 
understanding the influence of chemistry on important severe acci- 
dent phenomena such as core melt progression, hydrogen 
generation, aerosol generation and transport, and fission product 
release and transport (including revaporization). An example is the 
chemistry of volatile fission products, especially iodine and 
tellurium. Areas where understanding is inadequate are also appar- 
ent, such as chemical interactions between fission product vapors 
and aerosols. Influential chemical processes reviewed include oxi- 
dation by steam and interactions among control, structural, fuel, 
fission product, and aerosol materials. 


10680 Electronic sputtering of biomolecules using fast ion 
beams from the accelerators at Argonne. Hunt, J.E. (Argonne 
National Lab., IL (USA)); Salehpour, M.; Fishel, D.L. pp. 45 of Nu- 
clear chemistry and technology. Third Chemical Congress of North 
America. American Chemical Society, Washington, DC (US) 
(1988). DOE Contract W-31-109-ENG-38. (CONF-8806427-: Sym- 
posium on the use of nuclear probes in mass spectrometry: Field 
and Franklin award symposium, Toronto (Canada), 5-10 Jun 1988). 

When a fast ion strikes a solid, secondary ions which are char- 
acteristic of the solid, are produced. Although the energy deposited 
by the ion may be more than enough to break covalent bonds, this 
phenomenon is routinely used to produce intact molecular ions of 
fragile molecules for high molecular weight mass spectrometry. 
The use of accelerators to produce well-defined primary-ion beams 
has facilitated a better understanding of ion/solid interactions from 
a fundamental point-of-view. This talk will discuss recent results on 
electronic sputtering using fast ion beams from the accelerators at 
Argonne National Laboratory. Included in the talk will be results 
obtained using molecular ion beams (500 keV-5 MeV) from the Dy- 
namitron accelerator, where strong nonlinearities in electronic 
energy deposition leading to very high secondary ion yields have 
been observed. 


252 ERA Vol. 15, No. 5 


4001 Analytical and Separations Chemistry 


Refer also to citation(s) 9184, 9267, 9778, 9826, 9830, 10288, 
10358, 10416, 10602, 10673, 10674, 10675, 10676, 10737, 11299, 
11328, 11363, 11365, 11414, 11466, 11643, 11729, 11730, 11808, 
11904 


10681 (CEA-CONF-9849) Use of a mass spectrometer MAT 
261 for the determination of plutonium isotope ratio: test con- 
ditions and performance. Lepetit; Trabuc. CEA Centro d’Etudes 
Nucleaires de Cadarache, 13 - Saint-Paul-les-Durance (France). 
Inst. de Recherche Technologique et de Developpement Industriel 
(IRDI). 1989. 18p. (In French). (CONF-8904299-: Technical Meet- 
ing on Plutonium Analysis, Grenoble (France), 19-21 Apr 1989). 
Order Number DE90735732. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

Plutonium isotope ratio determination with a multicollection mass 
spectrometer type MAT FINNINGAN 261 presents the following 
advantages: fast and simple deposit on the filament, automatic se- 
quences for 13 successive samples, excellent luminosity (1 ion for 
400 atoms), internal reproducibility 0.002%, external reproducibility 
0.02%, variation of 0.00025 with NBS standards. The different 
parameters for isotopic analysis are given and corrections with re- 
spect to standards are indicated. 


10682 (CONF-8410197—) The thirtieth annual conference 
on bioassay, analytical and environmental chemistry: Program 
and extended abstracts. NLO, Inc., Cincinnati, OH (USA). [1984]. 
62p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC05-860R21600. From 30. annual conference on bioassay, ana- 
lytical and environmental chemistry; Cincinnati, OH (USA); 10-12 
Oct 1984. Order Number DE90004643. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 

Abstracts from research programs presented at the thirtieth con- 
ference on bioassay, analytical, and environmental chemistry are 
presented. (CBS) 


10683 (DOE/ID/12691—1) On-line chemical composition an- 
alyzer development: Final report. Garrison, A.A.; Muly, E.C.; 
Roberts, M.J.; Moore, C.F. Tennessee Univ., Knoxville, TN (USA). 
Measurement and Control Engineering Center. Jul 1989. 116p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract FC07-881D12691. Order Number DE90004079. Available 
from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

The energy consumed in distillation processes in the United 
States represents nearly three percent of the total national energy 
consumption. If effective control of distillation columns can be ac- 
complished, it has been estimated that it would result in a reduction 
in the national energy consumption of 0.3% (1). Real-time control 
based on mixture composition could achieve these savings. How- 
ever, the major distillation processes represent diverse applications 
and at present there does not exist a proven on-line chemical com- 
position sensor technology which can be used to control these 
diverse processes in real-time. 26 refs., 36 figs., 5 tabs. 


10684 (ENEA-RT-TIB-88-32) High resolution spectroscopy 
in a molecular jet by diode-laser. Baldacchini, G.; Snels, M. 
ENEA, Frascati (Italy). Centro Ricerche Energia. Dec 1988. 23p. 
Order Number DE90733570. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

An increasing interest in the composition of the atmosphere can 
be noticed during the last 15 years. High resolution solar infrared 
transmission spectra have been obtained by using sophisticated 
interferometers located on mountains, ballons or on NASA Space- 
labs. These spectra have demonstrated the presence of many 
trace gases in our atmosphere and their concentrations at various 
altitudes could be calculated from accurate molecular constants 
determined in laboratory experiments. For many trace gases how- 
ever, conventional spectroscopic techniques cannot provide this 
information which is necessary to interpret the interferometer spec- 
tra. In this report it will be shown that the combination of a pulsed 
molecular jet with a high resolution tunable diode laser is a very 
powerful tool to obtain high quality fingerprint spectra and reliable 
molecular constants of atmospheric trace gases. 


10685 (ENEA-RT-TIB-89-08) Gas permeability across poly- 
meric hollow fibers. Bimbi, L.; Fabiani, C.; Santarossa, R. ENEA, 





Casaccia (Italy). Centro Ricerche Energia. May 1989. 28p. (In Ital- 
ian). Order Number DE90733592. Available from NTIS (US Sales 
Only), PC AO3/MF A01. 

Methods and principles underlying the measurement of gas per- 
meabilities through polymeric membranes are briefly presented. 
These methods are used to measure the CH,, carbon dioxide, sul- 
fide and nitrogen permeabilities across polysulfone based hollow 
fibers. Results, obtained at different pressures and temperatures, 
represent a characterization of these membranes use in biogas up- 
grading processes. 


10686 (ENEA-RT-TIB-89-9) Separation, by mean of spirally 
wound membrane modules, of methane/carbon dioxide mix- 
tures. Fabiani, C.; Bimbi, L.; Santarossa, R. ENEA, Casaccia 
(Italy). Centro Ricerche Energia. May 1989. 21p. (in Italian). Order 
Number DE90733588. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

Partially modified spirally wound membranes modules from EN- 
VIROGENICS were tested for their ability to separate the 
components of CH,CO. mixture. The membranes are made of cel- 
lulose acetate. Single gas (nitrogen, ozone, CH,, carbon dioxide) 
permeabilities were measured up to 7 bar and the the selectivity of 
the module towards a synthetic CH,CO. mixture was tested by 
varying the feed flow rate. The considered mixture CH, 60% and 
CO240% was to simulate a biogas produced by the anaerobic di- 
gestion of cattle wastes or any other organic waste. 


10687 (ENEA-RT-TIB—89-11) Biogas purification with the 
use of Monsanto PRISM modules: Pilot plant performace. 
Bimbi, L.; Santarossa, R. ENEA, Casaccia (Italy). Centro Ricerche 
Energia. Apr 1989. 18p. (in Italian). Order Number DE90733587. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

Field test results are reported for the up-grading of a biogas, 
produced by anaerobic digestion of cattle wastes, by using a MON- 
SANTO pilot plant. The unit is based on four PRISM membrane 
permeators containing polysulfone hollow fibers which allow for the 
separation of methane (low permeating gas) from acid gases 
(carbon dioxide and hydrogen sulphide) and vapour (high rate per- 
meating gases). The start up procedure and a series of separation 
experiments at different operating conditions (single pass, medium 
and high recycle) are reported. Control devices and analytical mon- 
itors to optimize pilot unit performances are suggested. As a result 
of this method a pipe-line quality methane can be obtained by op- 
erating at high recycle (3 modules). 


10688 (ETDE-IT—89-77) Hybrid passive-active approach for 
the assay of mixed uranium and plutonium solutions. Aparo, 
M.; Zeppa, P.; Frazzoli, F.V. ENEA, Casaccia (Italy). Centro 
Ricerche Energia; Rome Univ. (italy). May 1987. 4p. (CONF- 
870519-11: 9. annual meeting of the European Safeguards 
Research and Development Association: safeguards and nuclear 
material management, London (UK), 12-14 May 1987). Order Num- 
ber DE90733817. Available from NTIS (US Sales Only), PC 
A02/MF A01. 

Paper presented at 9th ESARDA meeting (London, 12-14 May 
1987). 

DEXA (Dual Energy X-ray Absorptiometer) is a non-destructive 
technique developed at ENEA (Italian Commission for Alternative 
Energy Sources) Casaccia Center for the assay of mixed special 
nuclear material in solution. Such a technique, based on differential 
absorption of (Th, U) or (U, Pu) in the range of L-edge energies, 
relies on the transmission of photons of two different, properly cho- 
sen, energies. The method allows independent determination of on 
element (U, in the case of (U, Pu) mixed solutions), the second 
one being evaluated on the basis of total heavy elements content. 
Some difficulties in the assay of (U, Pu) mixed solutions, particu- 
larly at low Pu concentration, are due to the low intensity of the 
primary radiation source (currently a radioisotopic source), so that 
a new approach which takes into account Pu spontaneous emis- 
sion of X-rays has been developed. This paper provides a detailed 
description of the measuring head followed by a summary of per- 
formances as evaluated in laboratory calibration and testing carried 
out on mixed (U, Pu) nitric aqueous solution. 


10689 (INIS-mf—1 1565, pp. 47-52) Geometrical effects deter- 
minant of the Compton profile shape. Sartori, Renzo (Cordoba 
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Univ. Nacional (Argentina). Facultad de Matematica, Fisica y As- 
tronomia); Mainardi, R.T. Comite Nacional de Espectroscopia de 
Rayos X, Cordoba (Argentina). 1987. (In Spanish). (CONF- 
8711334—: 6. national seminar and 2. Latin American seminar on 
X-ray techniques analysis in progress (SARX '87), Bahia Blanca 
(Argentina), 9-13 Nov 1987). In Advances in X-ray techniques 
analysis. Vol. 6: 6. National seminar and 2. Latin American X-ray 
techniques analysis in progress. (SARX’ 87). Order Number 
DE90705997. Available from NTIS (US Sales Only), PC A11/MF 
A01 - OSTI; INIS. 

The main purpose of this work is to evaluate the influence of the 
experimental set up on the shape of the Compton line. In any scat- 
tering experiment, the scattering angle is not well defined due to 
the collimators aperture and thus, a distribution of angles is found 
for each set up. This, in turn, produces the energies’ distribution of 
the scattered photons around a mean value. This contribution has 
been evaluated and found it to be significant for several cases. In 
order to do this evaluation, a response function, that is numerically 
generated for each experimental set up and convoluted with the 
Compton profile, was defined. (Author). 


10690 (INIS-mf—-11565, pp. 61-63) Test of the carbonates 
structures. Rodriguez, Lidia (San Luis Univ. Nacional (Argentina). 
Facultad de Ciencias Fisico-Matematicas y Naturales). Comite Na- 
cional de Espectroscopia de Rayos X, Cordoba (Argentina). 1987. 
(In Spanish). (CONF-8711334—: 6. national seminar and 2. Latin 
American seminar on X-ray techniques analysis in progress (SARX 
'87), Bahia Blanca (Argentina), 9-13 Nov 1987). In Advances in X- 
ray techniques analysis. Vol. 6: 6. National seminar and 2. Latin 
American X-ray techniques analysis in progress. (SARX’ 87). Or- 
der Number DE90705997. Available from NTIS (US Sales Only), 
PC A11/MF A01 - OSTI; INIS. 

Several samples of carbonates were analyzed by X-ray tech- 
niques for determining the crystalline structure of the members of 
the isomorphes groups of calcite (CaCO3) and dolomite 
(CaMg(CO3),). Considering the single crystal, the monocrystal 
method was used, collecting oscillation and Weissenberg data by 
means of photographic films. (Author). 


10691 (INIS-mf—11565, pp. 65-67) Statistics associated with 
an elemental analysis system of particles induced by X-ray 
emission. Romo K, C.M. (Chile Univ., Santiago (Chile). Facultad 
de Ciencias Fisicas y Matematicas). Comite Nacional de Espectro- 
scopia de Rayos X, Cordoba (Argentina). 1987. (In Spanish). 
(CONF-8711334-—: 6. national seminar and 2. Latin American semi- 
nar on X-ray techniques analysis in progress (SARX '87), Bahia 
Bianca (Argentina), 9-13 Nov 1987). In Advances in X-ray tech- 
niques analysis. Vol. 6: 6. National seminar and 2. Latin American 
X-ray techniques analysis in progress. (SARX’ 87). Order Number 
DE90705997. Available from NTIS (US Sales Only), PC A11/MF 
A01 - OSTI; INIS. 

In the quantitative elemental analysis by X-ray techniques one 
has to use data spectra which present fluctuations of statistical 
nature both from the energy and from the number of counts accu- 
mulated. While processing the results for the obtainment of a 
quantitative result, a detailed knowledge of the associated statistics 
distributions is needed. In this work, (I) the statistics associated 
with the system photon’s counting as well as (2) the distribution of 
the results as a function of the energy are analyzed. The first one 
is important for the definition of the expected values and uncertain- 
ties and for the spectra simulation (Mukoyama, 1975). The second 
one is fundamental for the determination of the contribution for 
each spectral line. (M.R.). 


10692 


(INIS-mf—11565, pp. 69-71) Application of the Auger 
and X-ray photoelectron electronic spectroscopies to the 
study of superficial segregation in the system Pt-Rh. Volpe, 
M.A. (Universidad Nacional del Sur, Bahia Blanca (Argentina). 
Planta Piloto de Ingenieria Quimica); Castellani, N.J.; Leroy, D.B. 
Comite Nacional de Espectroscopia de Rayos X, Cordoba (Ar- 


gentina). 1987. (In Spanish). (CONF-8711334—-: 6. national 
seminar and 2. Latin American seminar on X-ray techniques analy- 
sis in progress (SARX '87), Bahia Blanca (Argentina), 9-13 Nov 
1987). In Advances in X-ray techniques analysis. Vol. 6: 6. Na- 
tional seminar and 2. Latin American X-ray techniques analysis in 
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progress. (SARX’ 87). Order Number DE90705997. Available from 
NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

The Auger and X-ray photoelectron spectroscopies are applied 
to the study of the superficial segregation in the system of the bi- 
nary alloy Pt-Rh. The methodology for the cleaning of the samples, 
which is essential for the obtainment of reproducible results, has 
been established. The spectra qualitative analysis allows to identify 
the element segregated. The application of the Gallon model per- 
mits to develop a quantitative study of the phenomenon. (S.M.). 


10693 (INIS-mf-11565, pp. 73-78) Utilization of the 
statistics techniques tor the analysis of the XPS (X-ray photo- 
electron spectroscopy) and Auger electronic spectra’s 
deconvolutions. Puentes, M.B. (Universidad Nacional del Sur, 
Bahia Blanca (Argentina). Planta Piloto de Ingenieria Quimica). 
Comite Nacional de Espectroscopia de Rayos X, Cordoba (Ar- 
gentina). 1987. (In Spanish). (CONF-8711334—-: 6. national 
seminar and 2. Latin American seminar on X-ray techniques analy- 
sis in progress (SARX '87), Bahia Blanca (Argentina), 9-13 Nov 
1987). In Advances in X-ray techniques analysis. Vol. 6: 6. Na- 
tional seminar and 2. Latin American X-ray techniques analysis in 
progress. (SARX’ 87). Order Number DE90705997. Available from 
NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

For the analysis of the XPS (X-ray photoelectron spectroscopy) 
and Auger spectra, it is important to performe the peaks’ separa- 
tion and estimate its intensity. For this purpose, a methodology 
was implemented, including: (a) spectrums filter; (b) substraction 
of the base line (or inelastic background); (c) deconvolution (sepa- 
ration of the distribution that integrates the spectrum) and (d) error 
of calculation of the mean estimation, comprising adjustment qual- 
ity tests. A software (FORTRAN IV pilus) that permits to use the 
methodology proposed from the experimental spectra was imple- 
mented. The quality of the methodology was tested with simulated 
spectra. (Author). 


10694 (INIS-mf-11565, pp. 79-82) Characterization of sin- 
tered samples of La/Sr/Cu/O by X-ray diffraction, scanning 
electron microscopy (SEM) and X-ray photoelectron spec 
troscopy (XPS). Gonzalez, C.O. de (Comision de Investigaciones 
Cientificas de la Provincia de Buenos Aires (CIC), La Plata (Ar- 
gentina)); Polla, Griselda; Manghi, Estela. Comite Nacional de 
Espectroscopia de Rayos X, Cordoba (Argentina). 1987. (in Span- 
ish). (CONF-8711334—: 6. national seminar and 2. Latin American 
seminar on X-ray techniques analysis in progress (SARX '87), 
Bahia Blanca (Argentina), 9-13 Nov 1987). In Advances in X-ray 
techniques analysis. Vol. 6: 6. National seminar and 2. Latin Amer- 
ican X-ray techniques analysis in progress. (SARX’ 87). Order 
Number DE90705997. Available from NTIS (US Sales Only), PC 
A11/MF A01 - OSTI; INIS. 

Samples of La/Sr/Cu/O were sinterized by solid state reaction 
starting from a nominal composition of La,.8, Srp.2, CuO,4. They 
presented superconductive properties with T. = 40.9 K (onset) and 
delta T; = 17 K. Two phases were observed by X-ray diffraction 
and the more abundant was the tetragonal phase. The mean grain 
size was 1-5 mum. The X-ray photoelectron spectroscopy mea- 
surements were carried out using Mgxaipha (1486.6 eV) as incident 
radiation. Sample temperature was varied between -180 deg C and 
420 deg C, approximately. The temperature variation produces a 
change in the atomic concentration of the surface components. De- 
convolutions of the O,, peaks show three components with binding 
energies (B.E.). The decomposition of Cu 2p3/2 peaks presents 
two components corresponding to Cu*+ and Cu*+. (Author). 


10695 (INIS-mf-11565, pp. 83-90) Fluorescence correction 
in electron probe microanalysis: New expressions. . Castel- 
lano, Gustavo (Cordoba Univ. Nacional (Argentina). Facultad de 
Matematica, Astronomia y Fisica); Riveros, J.A. Comite Nacional 
de Espectroscopia de Rayos X, Cordoba (Argentina). 1987. (in 
Spanish). (CONF-8711334—: 6. national seminar and 2. Latin 
American seminar on X-ray techniques analysis in progress (SARX 
’87), Bahia Blanca (Argentina), 9-13 Nov 1987). In Advances in X- 
ray techniques analysis. Vol. 6: 6. National seminar and 2. Latin 
American X-ray techniques analysis in progress. (SARX’ 87). Or- 
der Number DE90705997. Available from NTIS (US Sales Only), 
PC A11/MF A01 - OSTI; INIS. 
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In this work, several expressions for characteristic fluorescence 
corrections are computed, for a compilation of experimental deter- 
minations on standard samples. Since this correction does not take 
significant values, the performance of the different models is nearly 
the same; this fact suggests the use of the simplest available ex- 
pression. (Author). 


10696 (INIS-mf-11565, pp. 95-98) A program for quantita- 
tive electron probe microanalysis: Access to different models 
of the correction method by atomic number, absorption and 
fluorescence (ZAF). . Trincavelli, J. (Cordoba Univ. Nacional 
(Argentina). Facultad de Matematica, Astronomia y Fisica); Castel- 
lano, G. Comite Nacional de Espectroscopia de Rayos X, Cordoba 
(Argentina). 1987. (In Spanish). (CONF-8711334—: 6. national 
seminar and 2. Latin American seminar on X-ray techniques analy- 
sis in progress (SARX '87), Bahia Blanca (Argentina), 9-13 Nov 
1987). In Advances in X-ray techniques analysis. Vol. 6: 6. Na- 
tional seminar and 2. Latin American X-ray techniques analysis in 
progress. (SARX’ 87). Order Number DE90705997. Available from 
NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

A complete procedure for the intensity corrections in EPMA is 
described, avoiding the simplifications usually found in conventional 
programs. In addition to the different classical expressions, this 
program includes the latest models for the characteristic X-ray pro- 
duction distribution phi(rhoz). Characteristic constants for the 
different chemical elements are stored in data files, allowing the 
evaluation using subroutines of the different mass absorption coef- 
ficients for the sample. (Author). 


10697 (INIS-mf—11565, pp. 99-109) Statistics techniques ap- 
plied to electron probe microanalysis. Brizuela, H. (Cordoba 
Univ. Nacional (Argentina). Facultad de Matematica, Astronomia y 
Fisica); Del Giorgio, M.; Budde, C.; Briozzo, C.; Riveros, J. Comite 
Nacional de Espectroscopia de Rayos X, Cordoba (Argentina). 
1987. (In Spanish). (CONF-8711334—: 6. national seminar and 2. 
Latin American seminar on X-ray techniques analysis in progress 
(SARX '87), Bahia Blanca (Argentina), 9-13 Nov 1987). In Ad- 
vances in X-ray techniques analysis. Vol. 6: 6. National seminar 
and 2. Latin American X-ray techniques analysis in progress. 
(SARX’ 87). Order Number DE90705997. Available from NTIS (US 
Sales Only), PC A11/MF A01 - OSTI; INIS. 

A description of Montroll-West’s general theory for a tridimen- 
sional random walk of a particle with internal degrees of freedom is 
given, connecting this problem with the master equation solution. 
The possibility of its application to EPMA is discussed. Numerical 
solutions are given for thick or collimated beams at several ener- 
gies interacting with samples of different shape and size. Spatial 
distribution of particles within the sample -for a stationary state- is 
analized, as well as the electron backscattering coefficient. (Au- 
thor). 


10698 (INIS-mf—11565, pp. 123-131) Silicoaluminous miner- 
als analysis. Puglisi, Celia (Instituto Nacional de Tecnologia 
Industrial, Buenos Aires (Argentina). Dept. de Mecanica); Fina, 
J.P.; Corbella, H. Comite Nacional de Espectroscopia de Rayos X, 
Cordoba (Argentina). 1987. (In Spanish). (CONF-8711334—: 6. na- 
tional seminar and 2. Latin American seminar on X-ray techniques 
analysis in progress (SARX '87), Bahia Blanca (Argentina), 9-13 
Nov 1987). In Advances in X-ray techniques analysis. Vol. 6: 6. 
National seminar and 2. Latin American X-ray techniques analysis 
in progress. (SARX’ 87). Order Number DE90705997. Available 
from NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

A group of silicoaluminous minerals of known composition have 
been analyzed by means of an energy dispersive electron micro- 
probe. The analysis has been performed using a standarless 
semiquantitative method. The concentration was calculated using 
the program included in the software of the on-line computer, 
based on the ZAF correction. It is well known that it is difficult to 
analyze Si, Al and Na by this method because the absortion cor- 
rection in the range of 0.9 to 2.0 KeV is not very accurate and the 
background substraction is also questionable. The purpose of this 
work is to evaluate the errors involved in these measurements and 
the best operation conditions. (Author). 





10699 (INIS-mf-11565, pp. 143-146) Determination of As 
vestiges in natural waters using X-ray fluorescence: Evalua- 
tion of different preconcentration methodologies. . Masi, A. 
(San Luis Univ. Nacional (Argentina). Facultad de Quimica, 
Bioquimica y Farmacia); Olsina, R. Comite Nacional de Espectro- 
scopia de Rayos X, Cordoba (Argentina). 1987. (in Spanish). 
(CONF-8711334—: 6. national seminar and 2. Latin American semi- 
nar on X-ray techniques analysis in progress (SARX '87), Bahia 
Blanca (Argentina), 9-13 Nov 1987). In Advances in X-ray tech- 
niques analysis. Vol. 6: 6. National seminar and 2. Latin American 
X-ray techniques analysis in progress. (SARX’ 87). Order Number 
DE90705997. Available from NTIS (US Sales Only), PC A11/MF 
A01 - OSTI; INIS. 

Preconcentration techniques which include coprecipitation and 
liquid-liquid extraction with the aim of determining As in natural wa- 
ters, using thin films, have been evaluated. (S.M.). 


10700 (INIS-mf—11565, pp. 147-150) Fast and effective anal- 
ysis of ferrous and non-ferrous alloys by X-ray fluorescence. 
Gomez Serra, Abelardo (Yacimientos Petroliferos Fiscales, Floren- 
cio Varela (Argentina). Gerencia de Investigacion y Desarrollo). 
Comite Nacional de Espectroscopia de Rayos X, Cordoba (Ar- 
gentina). 1987. (in Spanish). (CONF-8711334—: 6. national 
seminar and 2. Latin American seminar on X-ray techniques analy- 
sis in progress (SARX '87), Bahia Blanca (Argentina), 9-13 Nov 
1987). In Advances in X-ray techniques analysis. Vol. 6: 6. Na- 
tional seminar and 2. Latin American X-ray techniques analysis in 
progress. (SARX’ 87). Order Number DE90705997. Available from 
NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

An empirical method for the integral analysis of any kind of al- 
loys, ferrous and non-ferrous, is described. The method is based 
on the intensities relation of the mixed elements and is indepen- 
dent of the size, shape and presentation of the sample. By this 
procedure, alloys with iron, copper, aluminium or magnesium base 
can be fastly classified. (S.M.). 


10701 (INIS-mf—1 1565, pp. 151-152) Blood selenium content 
determination by X-ray fluorescence. Mainardi, R.T. (Cordoba 
Univ. Nacional (Argentina). Facultad de Matematica, Astronomia y 
Fisica). Comite Nacional de Espectroscopia de Rayos X, Cordoba 
(Argentina). 1987. (In Spanish). (CONF-8711334—: 6. national 
seminar and 2. Latin American seminar on X-ray techniques analy- 
sis in progress (SARX '87), Bahia Blanca (Argentina), 9-13 Nov 
1987). In Advances in X-ray techniques analysis. Vol. 6: 6. Na- 
tional seminar and 2. Latin American X-ray techniques analysis in 
progress. (SARX’ 87). Order Number DE90705997. Available from 
NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

The presence of some elements in small amounts (traces) in the 
human body is of foremost importance for the prevention and treat- 
ment of several diseases. It has been recently shown that traces of 
selenium in blood are closely related to the occurrence of miotonic 
distrophy, a muscular disease that is affecting a significant percent- 
age of the population. This work describes a simple procedure to 
determine selenium in human blood serum by energy dispersive X- 
ray fluorescence analysis. Final quantification is achieved through 
the addition of titanium as an internal standard. (Author). 


10702 (INIS-mf-11565, pp. 153-156) Energy-dispersive X- 
ray fluorescence analysis of cerium in ferrosilicon. Marbec, 
E.R. (Instituto Nacional de Tecnologia Industrial, Buenos Aires (Ar- 
gentina)). Comite Nacional de Espectroscopia de Rayos X, 
Cordoba (Argentina). 1987. (in Spanish). (CONF-8711334—: 6. na- 
tional seminar and 2. Latin American seminar on X-ray techniques 
analysis in progress (SARX '87), Bahia Blanca (Argentina), 9-13 
Nov 1987). In Advances in X-ray techniques analysis. Vol. 6: 6. 
National seminar and 2. Latin American X-ray techniques analysis 
in progress. (SARX’ 87). Order Number DE90705997. Available 
from NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

The cerium was determined in ferrosilicon samples by energy- 
dispersive X-ray fluorescence techniques (XRF) techniques, with a 
secondary target of gadolinium. The methods employed were: 
comparison and linear regression with reference materials with 
cerium concentration between 0.4 and 1.0%. The samples were 
prepared in the form of pellets and the analytical results are re- 
ported as an average of five determinations with a confidence 
limits at 95% probability. (Author). 
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10703 (INIS-mf—11565, pp. 165-168) Development of an ele- 
mental analysis system by X-ray fluorescence induced by 
radioactive sources. Dinator, M.| (Chile Univ., Santiago (Chile). 
Facultad de Ciencias); Morales, J.R.; Llona, F. Comite Nacional de 
Espectroscopia de Rayos X, Cordoba (Argentina). 1987. (in Span- 
ish). (CONF-8711334—: 6. national seminar and 2. Latin American 
seminar on X-ray techniques analysis in progress (SARX '87), 
Bahia Blanca (Argentina), 9-13 Nov 1987). In Advances in X-ray 
techniques analysis. Vol. 6: 6. National seminar and 2. Latin Amer- 
ican X-ray techniques analysis in progress. (SARX’ 87). Order 
Number DE90705997. Available from NTIS (US Sales Only), PC 
A11/MF A01 - OSTI; INIS. 

The studies for the optimization of a target localization to be an- 
alyzed by the direct mode are presented. Pure target of Sn, Cu 
and Pb were used and irradiated with sources of 247Am and *5Fe. 
Activity curves have been outlined in points of the symmetry axis 
detector-source with the radiations kappagipna Of Sn, kappaaipha Of 
Cu and M of Pb. A comparison among tested samples by the PIXE 
method and this one is presented. (S.M.). 


10704 (INIS-mf-11565, pp. 177-180) Oxidation states by 
X-ray fluorescence and electron probe microanalysis tech- 
niques. Vazquez, Cristina (Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Dept. de Quimica); Riveros, J.A. Comite 
Nacional de E oscopia de Rayos X, Cordoba (Argentina). 
1987. (in Spanish). (CONF-8711334—: 6. national seminar and 2. 
Latin American seminar on X-ray techniques analysis in progress 
(SARX ’87), Bahia Blanca (Argentina), 9-13 Nov 1987). In Ad- 
vances in X-ray techniques analysis. Vol. 6: 6. National seminar 
and 2. Latin American X-ray techniques analysis in progress. 
(SARX’ 87). Order Number DE90705997. Available from NTIS (US 
Sales Only), PC A11/MF A01 - OSTI; INIS. 

Many years ago, several studies showed the effect of a chemical 
state in X-ray spectra. The effect, however, has rarely been utilized 
in quantitative chemical analysis. The purpose of this work is to 
show observed shifts due to different chemical states in iron com- 
pounds. (Author). 


10705 (INIS-mf-11565, pp. 181-187) Minerals deposited as 
thin films: Determination of iron and titanium. . Vazquez, 
Cristina (Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Dept. de Quimica); Leyt, D.V. de; Custo, Graciela. Comite 
Nacional de Espectroscopia de Rayos X, Cordoba (Argentina). 
1987. (In Spanish). (CONF-8711334—: 6. national seminar and 2. 
Latin American seminar on X-ray techniques analysis in progress 
(SARX '87), Bahia Blanca (Argentina), 9-13 Nov 1987). In Ad- 
vances in X-ray techniques analysis. Vol. 6: 6. National seminar 
and 2. Latin American X-ray techniques analysis in progress. 
(SARX’ 87). Order Number DE90705997. Available from NTIS (US 
Sales Only), PC A11/MF A01 - OSTI; INIS. 

Free matrix effects are due to thin film deposits. Thus, it was de- 
cided to investigate this technique as a possibility to use pure 
oxide of the desired element, extrapolating its concentration from 
analytical curves made with avoiding, at the same time, mathemati- 
cal corrections. The proposed method was employed to determine 
iron and titanium concentrations in geological samples. The range 
studied was 0.1-5%m/m for titanium and 5-20%m/m for iron. For 
both elements the reproducibility was about 7% and differences be- 
tween this method and other chemical determinations were 15% 
for titanium and 7% for iron. (Author). 


10706 (INIS-mf—11565, pp. 157-163) An X-ray fluorescence 
method for the determination of metals thicknesses: Intensity 
ratio method. . Vazquez, Cristina (Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). Dept. de Quimica); Leyt, D.V. 
de; Riveros, J.A. Comite Nacional de Espectroscopia de Rayos X, 
Cordoba (Argentina). 1987. (In Spanish). (CONF-8711334—: 6. na- 
tional seminar and 2. Latin American seminar on X-ray techniques 
analysis in progress (SARX '87), Bahia Blanca (Argentina), 9-13 
Nov 1987). In Advances in X-ray techniques analysis. Vol. 6: 6. 
National seminar and 2. Latin American X-ray techniques analysis 
in progress. (SARX’ 87). Order Number DE90705997. Available 
from NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

An absolute method for the determination of the thickness of a 
metal film deposited on a metallic substrate is described. The 
method is based on the measurement of fluorescent intensity ratios 


ERA Vol. 15, No. 5 255 





40 CHEMISTRY 
4001 Analytical and Separations Chemistry 


for two lines from the substrate element. Additionally, the proposed 
method can be employed to determine the density of the deposited 
material or the incident angle of primary radiation and take off an- 
gle, if the metal film thickness is known. (Author). 


10707 (INIS-mf—11565, pp. 189-201) Fluorescence intensity 

on the propagation plane inclination: 1. Monte 
Carlo simulation. . Fernandez, J.E. (Consejo Nacional de Investi- 
gaciones Cientificas y Tecnicas, Buenos Aires (Argentina)); Rubio, 
Marcelo; Sanchez, H.J. Comite Nacional de Espectroscopia de 
Rayos X, Cordoba (Argentina). 1987. (in Spanish). (CONF- 
8711334—: 6. national seminar and 2. Latin American seminar on 
X-ray techniques analysis in progress (SARX '87), Bahia Blanca 
(Argentina), 9-13 Nov 1987). In Advances in X-ray techniques 
analysis. Vol. 6: 6. National seminar and 2. Latin American X-ray 
techniques analysis in progress. (SARX’ 87). Order Number 
DE90705997. Available from NTIS (US Sales Only), PC A11/MF 
A01 - OSTI; INIS. 

A Monte Carlo simulation of the primary and secondary X-ray 
fluorescent emission from an homogeneous and infinite thickness 
sample, irradiated under different inclination of the propagation 
plane, is carried out. An agreement with the predictions based on 
Sherman equations depending on the inclination angle alpha was 
found. The invariance of the primary fluorescence with respect to 
alpha and the decrease until evanescence of the secondary fluo- 
rescence for a alpha yields pi/2 are confirmed. A discussion about 
the physical basis of this dependence is carried out. Similar results 
are expected for tertiary fluorescence. (Author). 


10708 (INIS-mf-11565, pp. 203-221) Fluorescence intensity 
dependence on the propagation plane inclination: 2. Study of 
the emission from layers. . Fernandez, J.E. (Consejo Nacional 
de Investigaciones Cientificas y Tecnicas, Buenos Aires (Ar- 
gentina)); Rubio, Marcelo; Sanchez, H.J. Comite Nacional de 
Espectroscopia de Rayos X, Cordoba (Argentina). 1987. (In Span- 
ish). (CONF-8711334—: 6. national seminar and 2. Latin American 
seminar on X-ray techniques analysis in progress (SARX '87), 
Bahia Blanca (Argentina), 9-13 Nov 1987). In Advances in X-ray 
techniques analysis. Vol. 6: 6. National seminar and 2. Latin Amer- 
ican X-ray techniques analysis in progress. (SARX’ 87). Order 
Number DE90705997. Available from NTIS (US Sales Only), PC 
A11/MF A01 - OSTI; INIS. 

A theoretical study of the emission from layers of primary and 
secondary fluorescent components for a sample of infinite thick- 
ness was made, finding out that this emission depends mainly on 
the alpha angle as a maximum emission selector of a certain layer, 
which means ‘tuning’ the fluorescent radiation that comes primarily 
from a certain depth. These results can be applied to the study of 
both selective emission by layers and to the selection of superficial 
fluorescence. The analytical results have been confirmed by a 
Monte Carlo simulation. (Author). 


10709 (INIS-mf-11565, pp. 235-243) Quantitative determina- 
tion of uranium in organic solution by X-ray fluorescence. 
Leyt, D.V. de (Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). Dept. de Quimica); Colangelo, C.H. Comite Na- 
cional de Espectroscopia de Rayos X, Cordoba (Argentina). 1987. 
(In Spanish). (CONF-8711334—: 6. national seminar and 2. Latin 
American seminar on X-ray techniques analysis in progress (SARX 
’87), Bahia Blanca (Argentina), 9-13 Nov 1987). In Advances in X- 
ray techniques analysis. Vol. 6: 6. National seminar and 2. Latin 
American X-ray techniques analysis in progress. (SARX’ 87). Or- 
der Number DE90705997. Available from NTIS (US Sales Only), 
PC A11/MF A01 - OSTI; INIS. 

An X-ray fluorescent method for the determination of uranium in 
tributilphosphate-kerosene-nitriacid solution has been developed. 
Chemical properties of the matrix elements were studied in order 
to select a convenient procedure to determine samples and stan- 
dards on the same way. The method avoids the destruction of the 
organic material and has proved to be very useful for the fast con- 
trol of uranium concentration. (Author). 


10710 


(INIS-mf-11565, pp. 223-233) Fluorescence intensity 

on the propagation plane inclination: 3. Experi 
mental. . Fernandez, J.E. (Consejo Nacional de Investigaciones 
Cientificas y Tecnicas, Buenos Aires (Argentina)); Rubio, Marcelo; 
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Sanchez, H. J. Comite Nacional de Espectroscopia de Rayos X, 
Cordoba (Argentina). 1987. (In Spanish). (CONF-8711334—: 6. na- 
tional seminar and 2. Latin American seminar on X-ray techniques 
analysis in progress (SARX '87), Bahia Blanca (Argentina), 9-13 
Nov 1987). In Advances in X-ray techniques analysis. Vol. 6: 6. 
National seminar and 2. Latin American X-ray techniques analysis 
in progress. (SARX’ 87). Order Number DE90705997. Available 
from NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

An experimental confirmation of the fluorescence intensity behav- 
iour with the inclination of the propagation plane (alpha angle) was 
carried out. A special angular sample-holder was developed and 
set up on our X-ray spectrometer. This sample-hoider allows differ- 
ent positions of irradiation of the sample modifying the alpha angle 
until the maximum angle (alphay,) is reached in the limit situation. 
In this work, this maximum angle was 86 deg and the incidence 
and take off angles were both 45 deg. The sample-hokder and the 
collimation system were carefully lined up. The fluorescent spectra 
of three National Bureau of Standards (NBS) standard samples 
were taken for sixteen different alpha angle positions. The theoreti- 
cal scheme for both enhanced fluorescent lines and nonenhanced 
fluorescent lines was confirmed, i.e. the invariance of the primary 
intensity with the alpha angle and the decline of the enhanced fluo- 
rescence intensities under the same conditions. This experimental 
confirmation agrees with theoretical prediction: the vanishing of the 
secondary fluorescence in the extreme case alpha = pi/2. (Author). 


10711 (INIS-SU-140, pp. 85-86) Solvent extraction spectral 
methods of high-purity material analysis: state and prospects. 
Yudelevich, |.G.; Chanysheva, T.A. AN SSSR, Moscow (USSR); 
Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (in Rus- 
sian). (CONF-8805350—-: 8. All-Union conference on the methods 
of preparation and analysis of high-purity substances, Gor'kij 
(USSR), 10 May 1988). In 8. All-union conference on the methods 
of preparation and analysis of high-purity substances. Part 1: Ab- 
stracts. Order Number DE90705999. Available from NTIS (US 
Sales Only), PC A07/MF A01 - OSTI; INIS. 

MTs-01351. 

Short note. 1 tab. BERYLLIUM/emission spectroscopy; 
BERYLLIUM/quantitative chemical analysis; CADMIUM/emission 
spectroscopy; CADMIUM/quantitative chemical analysis; INDIUM/ 
emission spectroscopy; INDIUM/quantitative chemical analysis; 
LANTHANUM/emission spectroscopy; LANTHANUMdquantitative 
chemical analysis; TELLURIUM/emission spectroscopy; TEL- 
LURIUM/quantitative chemical analysis; TRANSITION ELEMENTS/ 
emission spectroscopy; TRANSITION ELEMENTS/quantitative 
chemical analysis; BERYLLIUM; CADMIUM; IMPURITIES; IN- 
DIUM; LANTHANUM; MULTI-ELEMENT ANALYSIS; SENSITIVITY; 
SOLVENT EXTRACTION; TELLURIUM; TRACE AMOUNTS 


10712 (INIS-SU-140, pp. 86-87) Chemical atomic-emission 
determination of metal impurities in volatile substances of 
high purity. Shishov, V.N. AN SSSR, Moscow (USSR); Gor'kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (in Russian). (CONF- 
8805350-: 8. All-Union conference on the methods of preparation 
and analysis of high-purity substances, Gor’kij (USSR), 10 May 
1988). In 8 All-union conference on the methods of preparation 
and analysis of high-purity substances. Part 1: Abstracts. Order 
Number DE90705999. Available from NTIS (US Sales Only), PC 
A07/MF A01 - OSTI; INIS. 

MTs-01351. 

Short note. 1 ref. ALKAL! METALS/emission spectroscopy; AL- 
KALI METALS/quantitative chemical analysis; ALKALINE EARTH 
METALS/emission spectroscopy; ALKALINE EARTH METALS/ 
quantitative chemical analysis; CADMIUM COMPOUNDS/ 
quantitative chemical analysis; TELLURIUM COMPOUNDS/ 
quantitative chemical analysis; TRANSITION ELEMENTS/emission 
spectroscopy; TRANSITION ELEMENTS/quantitative chemical 
analysis; ACCURACY; ERRORS; IMPURITIES; ORGANOMETAL- 
LIC COMPOUNDS; SAMPLE PREPARATION; SENSITIVITY 


10713 (INIS-SU-140, pp. 87-88) Solvent-extraction atomic- 
emission method of high-purity substance analysis with the 
use of inductively coupled plasma. Krasil’shchik, V.Z.; 
Sukhanovskaya, A.I.; Chupakhin, M.S. AN SSSR, Moscow 
(USSR); Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. 
(In Russian). (CONF-8805350-: 8. All-Union conference on the 
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methods of preparation and analysis of high-purity substances, 


Gor'kij (USSR), 10 May 1988). In 8. All-union conference on the 
methods of preparation and analysis of high-purity substances. 
Part 1: Abstracts. Order Number DE90705999. Available from 
NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

MTs-01351. 

Short note. ALKALI METAL COMPOUNDS/quantitative chemical 
analysis; ALKALINE EARTH METAL COMPOUNDS/quantitative 
chemical analysis; RARE EARTH COMPOUNDS/quantitative 
chemical analysis; VANADIUM COMPLEXES/emission spec- 
troscopy; VANADIUM COMPLEXES/quantitative chemical analysis; 
YTTRIUM OXIDES/quantitative chemical analysis; CARBONATES; 
FLUORIDES; IMPURITIES; NITRATES; ORGANIC SULFUR COM- 
POUNDS; SENSITIVITY; SOLVENT EXTRACTION 


10714 (INIS-SU-140, pp. 95-97) Gas-chromotographic anal- 
ysis of low-boiling high-purity gases with the use of helium 
ionizing detection. Chernyatin, A.K.; Zorin, A.D.; Yashin, Ya.l. AN 
SSSR, Moscow (USSR); Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (in Russian). (CONF-8805350-: 8. All-Union confer- 
ence on the methods of preparation and analysis of high-purity 
substances, Gor'kij (USSR), 10 May 1988). In 8. Al/-union confer- 
ence on the methods of preparation and analysis of high-purity 
substances. Part 1: Abstracts. Order Number DE90705999. Avail- 
able from NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS. 

MTs-01351. 

Short note. KRYPTON/gas chromatography; KRYPTON/ 
quantitative chemical analysis; XENON/gas_ chromatography; 
XENON/quantitative chemical analysis; ACCURACY; GASES; IM- 
PURITIES; KRYPTON; MIXTURES; SENSITIVITY; XENON 


10715 (INIS-SU-140, pp. 79-80) High-purity material analy- 
sis with impurity preconcentration by matrix distillation. 
Shelpakova, |.R.; Saprykin, A.I.; Shcherbakova, O.I.; Yudelevich, 
|.G. AN SSSR, Moscow (USSR); Gor’kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (In Russian). (CONF-8805350-: 8. All- 
Union conference on the methods of preparation and analysis of 
high-purity substances, Gor’kij (USSR), 10 May 1988). In 8. Al/- 
union conference on the methods of preparation and analysis of 
high-purity substances. Part 1: Abstracts. Order Number 
DE90705999. Available from NTIS (US Sales Only), PC A07/MF 
A01 - OSTI; INIS. 

MTs-01351. 

Short note. 3 refs.; 1 tab. BERYLLIUM/emission spectroscopy; 
BERYLLIUM/mass spectroscopy; BERYLLIUM/quantitative chem- 
ical analysis; CADMIUM/distillation; CADMIUM/quantitative 
chemical analysis; INDIUM/emission spectroscopy; INDIUM/ 
mass spectroscopy; INDIUM/quantitative chemical analysis; 
RARE EARTHS/emission spectroscopy; RARE EARTHS/mass 
spectroscopy; RARE EARTHS/quantitative chemical analysis; TEL- 
LURIUM/distillation; TELLURIUM/quantitative chemical analysis; 
TRANSITION ELEMENTS/emission spectroscopy; TRANSITION 
ELEMENTS/mass_ spectroscopy; TRANSITION ELEMENTS/ 
quantitative chemical analysis; BERYLLIUM; CADMIUM; DISTILLA- 
TION; COMPARATIVE EVALUATIONS; IMPURITIES; INDIUM; 
SENSITIVITY; TELLURIUM 


10716 (INIS-SU-140, pp. 100-101) Complex of techniques 
of neutron activation analysis of high-purity aluminium. 
Gil’bert, Eh.N.; Obrazovskij, E.G.; Buziaeva, |.P.; Glukhov, G.G.; 
Merkulov, V.G.; Rezchikov, V.I. AN SSSR, Moscow (USSR); 
Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Rus- 
sian). (CONF-8805350-: 8. All-Union conference on the methods 
of preparation and analysis of high-purity substances, Gor'kij 
(USSR), 10 May 1988). In 8. All-union conference on the methods 
of preparation and analysis of high-purity substances. Part 1: Ab- 
Stracts. Order Number DE90705999. Available from NTIS (US 
Sales Only), PC AO7/MF A01 - OSTI; INIS. 
MTs-01351. 


Short note. ALKALI METALS/activation analysis; ALKALI MET- 
ALS/quantitative chemical analysis; ALKALINE EARTH METALS/ 


activation analysis; ALKALINE EARTH METALS/quantitative 
chemical analysis; ALUMINIUM/quantitative chemical analysis; 
CADMIUM/activation analysis; CADMIUM/quantitative chemical 
analysis; HALOGENS/activation analysis; HALOGENS/quantitative 
chemical analysis; INDIUM/activation analysis; INDIUM/quantitative 


chemical analysis; RARE EARTHS/activation analysis; RARE 
EARTHS/quantitative chemical analysis; TRANSITION ELEMENTS/ 
activation analysis; TRANSITION ELEMENTS/quantitative chemical 
analysis; URANIUM activation analysis; URANIUM/quantitative 
chemical analysis; ALUMINIUM; CADMIUM; HALOGENS; IMPURI- 
TIES; INDIUM; MULTI-ELEMENT ANALYSIS; NEUTRONS; 
SENSITIVITY; SOLVENT EXTRACTION; URANIUM 


10717 (INIS-SU—140, pp. 101-102) Neutron activation analy- 
sis of silicon, germanium and some materials of special purity 
used in their technology. Shchulepnikov, M.N.; Firsov, V.I.; Kisel- 
eva, T.T.; Rabinovich, B.S.; Chervyatsov, A.A.; Dogadkin, N.N.; 
Kolotov, V.P. AN SSSR, Moscow (USSR); Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (in Russian). (CONF- 
8805350—: 8. All-Union conference on the methods of preparation 
and analysis of high-purity substances, Gor’kij (USSR), 10 May 
1988). In 8 All-union conference on the methods of preparation 
and analysis of high-purity substances. Part 1: Abstracts. Order 
Number DE90705999. Available from NTIS (US Sales Oniy), PC 
A07/MF A01 - OSTI; INIS. 

MTs-01351. 

Short note. GERMANIUM activation analysis; GERMANIUM/ 
quantitative chemical analysis; QUARTZ/activation analysis; 
QUARTZ/quantitative chemical analysis; SILICON/activation analy- 
sis; SILICON/quantitative chemical analysis; WATER/activation 
analysis; WATER/quantitative chemical analysis; FLUX DENSITY; 
GERMANIUM; IMPURITIES; MULTI-ELEMENT ANALYSIS; NEU- 
TRONS; NEUTRON FLUX; PILE NEUTRONS; QUARTZ; 
SENSITIVITY; SILICON; USES; WATER 


10718 (INIS-SU-140, pp. 111-112) Are there prospects for 
development of neutron activation analysis of substances of 
high purity?. Gil’bert, Eh.N. AN SSSR, Moscow (USSR); 
Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (in Rus- 
sian). (CONF-8805350-: 8. All-Union conference on the methods 
of preparation and analysis of high-purity substances, Gor’kij 
(USSR), 10 May 1988). In 8 Al-union conference on the methods 
of preparation and analysis of high-purity substances. Part 1: Ab- 
Stracts. Order Number DE90705999. Available fiom NTIS (US 
Sales Only), PC A07/MF A01 - OSTI; INIS. 

MTs-01351. 

Short note. ACTIVATION ANALYSIS; AUTOMATION; COM- 
PARATIVE EVALUATIONS; FORECASTING; IMPURITIES; 
MULTI-ELEMENT ANALYSIS; NEUTRONS 


10719 (INS-R-347) A determination of a marine shell re- 
diocarbon standard suitable for New Zealand coastal waters 
based on bomb carbon measurements from Wellington 
coastal sea water. Currie, D.R. Department of Scientific and In- 
dustrial Research, Lower Hutt (New Zealand). Inst. of Nuclear 
Sciences. Dec 1985. 19p. Order Number DE90611630. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A study has been made of the yearly means of radiocarbon con- 
centration in both the atmosphere and coastal sea water at 
Wellington, New Zealand, during the period of atmospheric bomb 
testing by the super powers and after, that is, from 1954 to 1985. It 
has been concluded that coastal sea water can be broken into two 
components, one from the atmosphere and another with a radio- 
carbon level the same as in the ocean 10 years earlier. This model 
has been utilised to calculate a probable value of a New Zealand 
marine shell standard. 4 refs; 4 figs; 1 table. 


10720 (INS-R-354) Carbon-14 dating of groundwater under 
Christchurch, 1976 samples. Stewart, M.K.; Brenninkmeijer, 
C.A.M.; Brown, L.J. Department of Scientific and industrial Re- 
search, Lower Hutt (New Zealand). Inst. of Nuclear Sciences; 
Department of Scientific and Industrial Research, Lower Hutt (New 
Zealand). Geological Survey. Jun 1986. 17p. Order Number 
DE90611631. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Four samples of groundwater from deep aquifers under 
Christchurch have been analysed for carbon-14, tritium, oxygen-18 
and chemical contents. Interpretation of the carbon-14 results re- 
quires two steps, (1) correction of the measured '4C values for 
input of dead ('*C-free) carbon underground (indicating that the 
measured values of 80 PMC* should be increased to about 120 
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PMC), and (2) determination of water residence times for given 
flow models of the groundwater system. Interpretation of tritium re- 
sults involves step 2 only. Three models are considered, of which 
the third is considered most appropriate to Christchurch. In this 
model, the '*C and T results indicate that a small proportion of 
young water (post-1954) mixes with a larger proportion of older 
water (probably at least several hundred years). The oxygen-18 
content indicates that recharge is mainly from the Waimakariri 
River and possibly from rainfall and streams near the foothills of 
the Canterbury Plains. Other aspect of the groundwater flow under 
Christchurch are discussed. 4 figs; 2 tables. 


10721 (INS-R-356) Summary of theory and techniques, 
sample selection and project organization for potassium- 
argon, rubidium-strontium and fission track dating and 
strontium isotope studies. Adams, C.J.; Graham, |.J.; Seward, D. 
Department of Scientific and Industrial Research, Lower Hutt (New 
Zealand). Inst. of Nuclear Sciences. Feb 1987. 20p. Order Number 
DE90611632. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

A brief outline is given of the theory and techniques of the 
potassium-argon, rubidium-strontium and fission-track dating meth- 
ods and related isotope studies which are currently in use at the 
Institute of Nuclear Sciences, DSIR. Some limitations of each tech- 
nique are set out in terms of age range and materials for dating, 
and the appropriate choice of various mineral and rock types and 
subsequent age interpretations are discussed. The organisation of 
project proposals and categories is described and procedures for 
sample submission and documentation are given. 6 refs; 2 figs. 


10722 (INS-R-357) Preliminary age determinations of 
crown of thorns starfish spicules by accelerator mass spec- 
trometry. Sparks, R.J.; Wallace, G.; Lowe, D.C.; Manning, M.R. 
Department of Scientific and Industrial Research, Lower Hutt (New 
Zealand). Inst. of Nuclear Sciences. Dec 1986. 8p. Order Number 
DE90611633. Available from NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. 

The Institute of Nuclear Sciences accelerator mass spectrometry 
system has been used to determine the ages of a selection of 
spicules from crown of thorns starfish, collected at the Great Bar- 
rier Reef, Queensiand. The measurements constitute a pilot study 
to determine the feasibility of using the technique to establish 
whether or not there is a periodicity in the invasion of The Great 
Barrier Reef by Crown of Thorns starfish. 3 refs; 4 figs; 2 tables. 


10723. The extraction of site-energy distributions from 
temperature-programmed desorption spectra. Brown, L.F. (Los 
Alamos National Lab., NM (USA). Earth and Space Sciences Div.); 
Chemburkar, R.M.; Travis, B.J.; Bish, D.L.; Bischke, S.D. 1p. 
American Institute of Chemical Engineers, New York, NY (1988). 
(CONF-881143—: American Institute of Chemical Engineers annual 
meeting, Washington, DC (USA), 27 Nov - 2 dec 1988). 

Technical Paper 71D. 

Most surfaces do not exhibit a uniform energy of absorption and 
desorption, and knowledge of the distribution of energies among 
the surface sites would be a significant step in characterizing an 
adsorbent or a catalyst surface. An immense literature exists on at- 
tempts to extract site-energy distributions (SED’s) from adsorption 
isotherms. This paper presents an approach for obtaining SED's 
from temperature-programmed desorption (TPD) spectra. Various 
situations are illustrated using numerically synthesized“data”, ex- 
perimental data from the literature, and experimental desorption 
data taken in our laboratory. 


10724 Composition and thickness of multilayer foils using 
MeV ion-beam techniques. Musket, R.G. (Lawrence Livermore 
National Lab., Livermore, CA (US)). vp. of X-Ray and vacuum ul- 
traviolet interaction data bases, calculations, and measurements. 
Del Grande, N.K.; Lee, P.; Samson, J.A.R.; Smith, D.Y. SPIE Soci- 
ety of Photo-Optical Instrumentation Engineers, Bellingham, WA 
(1988). DOE Contract W-7405-ENG-48. (CONF-8801115—: X-ray 
and vacuum ultraviolet interaction data bases, calculations, and 
measurements, Los Angeles, CA (USA), 14-15 Jan 1988). 

The author discusses characterization of both the composition 
and thickness of a variety of carbon and carbon-metal multilayer 
foils accomplished using simultaneous ion backscattering (RBS or 
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BS) and particle-induced X-ray emission (PIXE). The quantitative, 
non-destructive measurements were made on foils with total car- 
bon thicknesses of 96 to 460 nm and total metallic thicknesses of 
14 to 260 nm. Foils with the following primary metals have been 
examined: titanium, chromium, nickel, copper, thorium, and ura- 
nium. The PIXE results for X-ray energies above 200 eV permit 
unambiguous interpretation of the backscattering results. 


10725 The effect of alkali metal cations on the structure of 
dissolved silicate oligomers. McCormick, A.V. (Center for Ad- 
vanced Materials, Lawrence Berkeley Lab., and Dept. of Chemical 
Engineering, Univ. of California, Berkeley, CA (US)); Bell, A.T.; 
Radke, C.J. pp. 476 of Microstructure and properties of catalysts. 
Treach, M.M.J.; Thomas, J.M.; White, J.M. Materials Research So- 
ciety, Pittsburgh, PA (1988). (CONF-8711205—: Symposium on 
microstructure and properties of catalysts, Boston, MA (USA), 30 
Nov - 3 dec 1987). 

By means of ?°Si NMR spectroscopy, it is established that the 
distribution of silicate anions in alkaline silicate solutions is a mod- 
erate function of base composition. At a fixed SiO. concentration 
and silicate ratio, the proportion of Si present in oligomeric and 
cage-like structures increases in progressing from Li to Cs hydrox- 
ide. Interactions between alkali metal cations and silicate anions 
are investigated using NMR spectroscopy of the cations; in this 
way the concentrations of ion pairs is measured as a function of 
cation size. As a result the silicate redistribution is ascribed to 
cation-silicate anion pairing and to a higher selectivity for ion pair- 
ing by large silicate anions as cation size increases. 


10726 Measurements of x-ray fluorescence yields of plas- 
tics by photoexcitation. Hockaday, R.G. (Los Alamos National 
Lab., Fast Transient Plasma Measurements (P-14), MS D410, Los 
Alamos, NM (US)). vp. of X-Ray and vacuum ultraviolet interaction 
data bases, calculations, and measurements. Del Grande, N.K.; 
Lee, P.; Samson, J.A.R.; Smith, D.Y. SPIE Society of Photo- 
Optical Instrumentation Engineers, Bellingham, WA (1988). 
(CONF-8801115—: X-ray and vacuum ultraviolet interaction data 
bases, calculations, and measurements, Los Angeles, CA (USA), 
14-15 Jan 1988). 

With the recent compilation of the low-energy x-ray photoabsorp- 
tion and scattering factors, it has become more practical to 
determine low-energy x-ray fluorescence yields and to check the 
scattering cross sections of materials by x-ray photoexcitation. The 
x-ray fluorescence yield measurements of carbon in polypropylene, 
oxygen in mylar, and fluorine polytetrafluorethylene (teflon), by Al 
x-ray photoexcitation are presented. Also a comparison of calcu- 
lated to observed Al Ka x-ray scattering from these plastics is 
presented. 


10727 Stability and decomposition of gaseous allyicy- 
clopentadienyipalladium. Stauf, G.T.; Dowben, P.A.; Emrich, K.; 
Barfuss, S.; Hirschwald, W.; Boag, N.M. Journal of Physical Chem- 
istry (USA), 93(2): 749-753 (26 Jan 1989). 

The anomalies associated with chiral rotations of Dirac fermions 
coupled to vector gauge fields in a curved space of arbitrary even 
dimension are derived within the path-integral framework. Special 
cases of the general formula agree with all results previously ob- 
tained. 11 references, 1 figure. 


10728 Retention perturbations due to particie-wall interac 
tions in sedimentation field-flow fractionation. Hansen, M.E. 
(Univ. of Utah, Salt Lake City (USA)); Giddings, J.C. Analytical 
Chemistry (USA), 61(8): 811-819 (15 Apr 1989). DOE Contract 
FG02-86ER60431. 

In this paper theoretical and experimental results are obtained 
relating to the perturbation in retention in sedimentation field-flow 
fractionation due to particle-wall electrostatic and van der Waals in- 
teractions. These perturbations are described in relationship to 
standard retention theory, an ideal theory whose basic assump- 
tions are summarized. A general equation in integral form is given 
for retention ratio R, and it is shown how the standard retention 
theory and sterically corrected retention theory are thereby ob- 
tained. Expressions are given for the potential energy of a colloidal 
particle near a wall resulting from electrostatic and van der Waals 
interactions; these interactions alter the concentration profile in the 





field-flow fractionation channel in a way that requires numerical in- 
tegration to get R. By the use of estimated interaction parameters, 
R is plotted against field strength and ionic strength for several wall 
materials including stainless steel and fluorocarbon resin. Experi- 
mental results are reported for five different carrier solutions 
including distilled water. The agreement between theory and exper- 
imental results is very good considering the approximate nature of 
the parameters used. Both the calculations and the measurements 
show that the retentive perturbations are smaller for fluorocarbon 
resin than for stainless steel, Hastelloy C, and polyimide surfaces. 
An intermediate ionic strength also appears to be optimal. A new 
separation technique based on the combination of field-flow frac- 
tionation and potential barrier chromatography is suggested, and its 
possible advantages are discussed. 


10729  Ultralow detection limits for an organic dye 
determined by fluorescence spectroscopy with laser diode ex- 
citation. Johnson, P.A. (Univ. of Florida, Gainesville (USA)); 
Barber, T.E.; Smith, B.W.; Winefordner, J.D. Analytical Chemistry 
(USA), 61(8): 861-863 (15 Apr 1989). 

Fluorescence of IR-140, a laser dye in methanol solution, is ex- 
cited by a semiconductor laser diode. Analytical figures of merit are 
compared for three different instrumental configurations, with the 
dye measured in a cuvette, a liquid jet, and a compact instrument. 
The best limit of detection, 46,000 molecules, was achieved with a 
liquid jet. Linear dynamic range was 6 orders of magnitude. The 
laser diode operates in the near-infrared region, resulting in low 
background fluorescence. 


10730 Moving wheel liquid chromatography-helium 
microwave-induced plasma interface. Zhang, Liming (Northern 
Illinois Univ., DeKalb (USA)); Carnahan, J.W.; Winans, R.E.; Neill, 
P.H. Analytical Chemistry (USA), 61(8): 895-897 (15 Apr 1989). 
DOE Contract W-31-109-ENG-38. 

An interface between a liquid chromatograph and an at- 
mospheric pressure helium microwave-induced plasma _ for 
halogen-selective detection is presented. Halides and oxohalogens 
are separated by anion-exchange high-performance liquid chro- 
matography and directed, as a mist, to a continuously moving 
wheel interface. The aqueous solvent is evaporated with a flow of 
hot nitrogen, leaving the analyte in residue form. The moving 
wheel then carries the dry analyte into the plasma where it is 
volatilized, atomized, and excited. The plasma is a small-volume 
helium microwave-induced plasma operated at 100 W with a he- 
lium support gas flow of 3.1 L/min. Selectivity is observed when 
the elemental signals of coeluting peaks are monitored. Detection 
limits are in the range of 0.4-20 yg of halogen. When this system 
is used without the chromatographic column for bulk solution analy- 
sis, halogen detection limits range from 02. to 20 ug/mL. 


10731 Characterization of an ion-selective electrode wall-jet 
detector for flow injection analysis. Douglas, J.G. (Westinghouse 
Hanford Co., Richland, WA (USA)). Analytical Chemistry (USA), 
61(8): 922-924 (15 Apr 1989). DOE Contract ACO06-87RL10930. 

Because of its many advantages, the voltammetric wall-jet detec- 
tor (WJD) has become popular for use in liquid chromatography, 
flow injection analysis (FIA), and continuous flow analysis. There 
are, however, few studies of wall-jet detectors with ion-selective 
electrodes. Of these, only Frenzel and Braetter extensively investi- 
gated the ion-selective electrode wall-jet detector (ISE-WJD). While 
concluding the wall-jet was the best of several possible ISE detec- 
tor configurations, Frenzel and Braetter did not describe optimized 
operating conditions for the ISE-WJD. This work describes a simply 
constructed ISE-WJD; a fluoride-selective electrode was used to in- 
vestigate the effects of flow rate, jet-nozzle electrode distance, 
jet-orifice diameter, and sample size and detector performance. 
Equipped with a flat-membrane pH electrode, the ISE-WJD was 
also explored for the FIA determination of pH. 


10732 


Detection of fast Mg lions using the photon-burst 
method. LaBelle, R.D. (Department of Physics, Colorado State Uni- 
versity, Fort Collins, Colorado 80523 (USA)); Fairbank, W.M. Jr.; 
Keller, R.A. Physical Review [Section] A: General Physics (USA), 
40(9): 5430-5433 (1 Nov 1989). DOE Contract W-7405-ENG-36. 
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Single magnesium ions at superthermal velocities (200 eV en- 
ergy) are detected for the first time by the photon-burst method. An 
optical isotopic resolution of >10° is demonstrated. 
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Refer also to citation(s) 9063, 9485, 9559, 10397, 10596, 10597, 
10638, 10654, 10656, 10677, 10722, 10724, 10726, 10788, 10789, 
10792, 10798, 11413, 11468, 11553, 11653, 12131, 12132, 12133 


10733 (ALS/TR-89-11) The reaction of organoaluminum 
compounds with organo(poly)siloxanes, alkylaluminum 
silanolates. Jenkner, H. (Kali-Chemie A.G., Hannover (Germany, 
F.R.). Zentraliaboratorium). 5p. Translated from Zeitschrift fuer 
Naturforschung (Germany F.R.); 14b: 133-134(1959). : (Apr 1989). 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. 

Organo(poly)siloxanes readily react with aluminum alkyls, e.g., 
with triethylaluminum (AIR3), at elevated temperatures, with cleav- 
age of the otherwise very stable Si-O-Si bond to form the so far 
unknown alkylaluminum silanolates. The behavior of the mono-, di-, 
and trifunctional siloxanes (R2SiOo 5, ReSiO, ReSiO; 5), which are 
involved in the structure of silicones, toward triethylaluminum at 
temperatures of up to approx. 250°C was investigated. For 
comparison purposes, SiO2 was also included in the series of ex- 
periments. 14 refs. 


10734 (CISE-4846) Applications of flow injection analysis 
in a power plant determination of ph, ammonia and hydrazine 
in an AVT-conditioned water steam cycle. Balconi, M.L.; Sigon, 
F.; Reffaroli, R.; Realini, F. Centro Informazioni Studi Esperienze, 
Milan (Italy); Ente Nazionale per l’Energia Elettrica, Milan (Italy). 
Centro Termica e Nucleare. 1989. 9p. Order Number DE90733697. 
Available from NTIS (US Sales Only), PC AO2/MF A01. 

Reprinted from ‘Analytica Chimica Acta’, Vol. 214, No. 1-2, pp. 
367-374, 1988. 

The quality of information concerning management of systems 
and subsystems of industrial processes is greatly affected by the 
analytical techniques used. Flow-injection methods are described 
for monitoring pH (in the range 4.5-9.5), ammonia and hydrazine in 
a water/steam cycle, based on the use of potentiometric sensors. 
The procedures are discussed in terms of both applicability to very 
dilute solutions (with simple management of the system) and mea- 
surability. The parameters considered were precision, analysis 
frequency and application range. The application range and analy- 
sis frequency were good for hydrazine but only the appiication 
range was good for pH ammonia. Data evaluation by means of a 
‘measurability’ model gave acceptable results for ammonia and hy- 
drazine, but not for pH measurements. The frequency of analysis 
is the main factor affecting the quality of the results. 


10735 (DOE/ER/13327-T1) Studies of metal ammonia inter- 
actions with aromatic substrates: Progress report, January 1, 
1989—December 31, 1989. Rabideau, P.W. Indiana Univ.-Purdue 
Univ., Indianapolis, IN (USA). Dept. of Chemistry. [1989]. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
85ER13327. Order Number DE90004169. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Short communication. COAL/solubility; POLYCYCLIC AROMATIC 
HYDROCARBONS /reduction; NAPHTHALENE/reduction; FLUO- 
RENE/reduction; PROGRESS REPORT; CLEAVAGE; CHEMICAL 
BONDS; AMMONIA; ORGANIC COMPOUNDS; COAL; SOLUBIL- 
ITY; REDUCTION; NAPHTHALENE; FLUORENE 


10736 (DOE/ER/13725—3) Solid state, surface and catalytic 
studies of oxides: Progress report, May 1, 1987—December 1, 
1989. Kung, H.H. Northwestern Univ., Evanston, IL (USA). Dec 
1989. 22p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-87ER13725. Order Number DE90004850. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This research program consists of two projects: selective oxida- 
tion of alkanes, and catalytic decomposition of methanol on single 
crystal ZnO surfaces. In the first project, the selective oxidation of 
light alkanes were studied over mixed magnesium-vanadium 
oxides. The active phase in these catalysts was identified as mag- 
nesium orthovanadate after studying the catalysts with various 
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spectroscopies, which included x-ray diffraction, infrared, laser 
Raman, Auger electron spectroscopy, and scanning electron mi- 
croscopy. 


10737 (DOE/ER/45100—-13) Theoretical studies of 
chemisorption and surface reactions on nickel and silicon: 
Progress report, June 15, 1987—December 1, 1989. Whitten, J.L. 
State Univ. of New York, Stony Brook, NY (USA); North Carolina 
State Univ., Raleigh, NC (USA). 1 Dec 1989. 16p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-84ER45100. Or- 
der Number DE90004849. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The research is part of a theoretical program on the structure of 
molecules adsorbed on solid surfaces and dissociative chemisorp- 
tion with emphasis on transition metal substrates and electronic 
materials. An embedding theory for treating chemisorption on met- 
als is further developed and applied to the reaction of hydrocarbon 
fragments and hydrogen coadsorbed on nickel, the dissociation of 
water on nickel, and the systems H/Ni, NH3/Ni, and CgHe/Ni. The 
main emphasis of the work is on the energetics of adsorption as a 
function of surface site, the potential energy for adsorbate motion 
between surface sites and the energetics of surface reactions. 
Equilibrium geometries, vibrational frequencies and ionization po- 
tentials are also calculated. Preliminary work on the description of 
Si(100) surfaces has been completed in preparation of H/Si and N/ 
Si adsorption studies. Studies of x bonding on Si(111) were also 
completed and work was begun on the Auger ionization of F/Si. 
The original form of the embedding theory has been extended to 
make use of an effective potential representation of the bulk elec- 
trons interacting with the embedded surface region. Effective core 
potentials for Fe have been developed. 


10738 (INIS-SU-140) 8. Al-union conference on the meth- 
ods of preparation and analysis of high-purity substances. Part 
1: Abstracts. Gil’bert, Eh.N.; Obrazovskij, E.G.; Buzliaeva, |.P.; 
Glukhov, G.G.; Merkulov, V.G.; Rezchikov, V.l. AN SSSR, Moscow 
(USSR); Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. 
141p. (in Russian). (CONF-8805350-: 8. All-Union conference on 
the methods of preparation and analysis of high-purity substances, 
Gor'kij (USSR), 10 May 1988). Order Number DE90705999. Avail- 
able from NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS. 

MTs-01351. 

Individual papers in scope for the data base were processed 
separately. (DLC) 


10739 (INIS-SU-140, pp. 23-24) Interaction of construction 
materials with purified substance in technological processes 
of rare metal production. Titov, A.A.; Kuz’min, L.B.; Eremenok, 
Z.V.; Opolchenova, N.L.; Kutsev, V.S.; Leonov, A.M.; Stepareva, 
N.N.; Churbanov, M.F. AN SSSR, Moscow (USSR); Gor'kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Russian). (CONF- 
8805350—: 8. All-Union conference on the methods of preparation 
and analysis of high-purity substances, Gor'kij (USSR), 10 May 
1988). In 8. All-union conference on the methods of preparation 
and analysis of high-purity substances. Part 1: Abstracts. Order 
Number DE90705999. Available from NTIS (US Sales Only), PC 
A07/MF A01 - OSTI; INIS. 

MTs-01351. 

Short note. CADMIUM/chemical reactions; CADMIUM/impurities; 
INDIUM/chemical reactions; INDIUM/impurities; © NIOBATES/ 
chemical reactions; NIOBATES/impurities; TELLURIUM/chemical 
reactions; TELLURIUM/impurities; CADMIUM; IMPURITIES; CAR- 
BON; CONTAINERS; HIGH TEMPERATURE; INDIUM; NIOBATES; 
ae STUDIES; QUARTZ; TELLURIUM; VERY HIGH TEMPER- 
ATURE 


10740 (INIS-SU-140, pp. 57-58) Growth of high-purity 
large-sized monocrystals. Smirnov, Yu.M.; Kaplunov, 1.A.; 
Kolesnikov, A.I.; Rodionova, G.E. AN SSSR, Moscow (USSR); 
Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Rus- 
sian). (CONF-8805350-: 8. All-Union conference on the methods 
of preparation and analysis of high-purity substances, Gor'kij 
(USSR), 10 May 1988). In 8. All-union conference on the methods 
of preparation and analysis of high-purity substances. Part 1: Ab- 
Stracts. Order Number DE90705999. Available from NTIS (US 
Sales Only), PC A07/MF A01 - OSTI; INIS. 
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MTs-01351. 
Short note. TELLURIUM OXIDES/crystal growth; TELLURIUM 
OXIDES/monocrystals; IMPURITIES; MONOCRYSTALS 


10741 (INIS-SU-140, pp. 58-59) Purification of tellurium by 
the method of multiple oriented crystallization with material re- 
moval. Ivanov, Yu.M.; Kukharzh, L.; Kostava, N.I.; Drapala, Ya.; 
Duzhi, P.; Kravchenko, Yu.V. AN SSSR, Moscow (USSR); 
Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (in Rus- 
sian). (CONF-8805350—: 8. All-Union conference on the methods 
of preparation and analysis of high-purity substances, Gor’kij 
(USSR), 10 May 1988). In 8 Al/-union conference on the methods 
of preparation and analysis of high-purity substances. Part 1: Ab- 
stracts. Order Number DE90705999. Available from NTIS (US 
Sales Only), PC A07/MF A01 - OSTI; INIS. 

MTs-01351. 

Short note. TELLURIUM/crystallization; TELLURIUM/purification; 
HOLES; IMPURITIES; QUANTITY RATIO; TELLURIUM; CRYS- 
TALLIZATION; PURIFICATION 


10742 (INIS-SU-140, pp. 59-60) Effect of heat treatment 
regimes and tellurium melt purity on Its crystallization. Pe- 
trenko, V.I.; Aleksandrov, V.D.; Kudzin, A.Yu. AN SSSR, Moscow 
(USSR); Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. 
(in Russian). (CONF-8805350-: 8. All-Union conference on the 
methods of preparation and analysis of high-purity substances, 
Gor'kij (USSR), 10 May 1988). In 8 Al/-union conference on the 
methods of preparation and analysis of high-purity substances. 
Part 1: Abstracts. Order Number DE90705999. Available from 
NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS. 

MTs-01351. 

Short note. TELLURIUM/crystallization; TELLURIUM/thermal 
analysis; HIGH TEMPERATURE; HIGH VACUUM; IMPURITIES; 
MELTING; QUARTZ; TELLURIUM; CRYSTALLIZATION 


10743 (INIS-SU-140, pp. 60-61) Growth of pure epitaxial 
structures of indium phosphide. Voronin, Yu.A.; Garshina, T.B. 
AN SSSR, Moscow (USSR); Gor’kovskij Gosudarstvennyj Univ., 
Gorki (USSR). 1988. (In Russian). (CONF-8805350-: 8. All-Union 
conference on the methods of preparation and analysis of high- 
purity substances, Gor’kij (USSR), 10 May 1988). In 8. All-union 
conference on the methods of preparation and analysis of high- 
purity substances. Part 1: Abstracts. Order Number DE90705999. 
Available from NTIS (US Sales Only), PC A0O7/MF A01 - OSTI; 
INIS. 

MTs-01351. 

Short note. INDIUM PHOSPHIDES/epitaxy; CHARGE 
CARRIERS; IMPURITIES; EPITAXY; QUANTITY RATIO; STOI- 
CHIOMETRY 


10744 (INIS-SU-140, pp. 67) Preparation of high-purity ep- 
taxial layers of cadmium telluride by the method of MO 
chemical vapor deposition. Batmanov, S.M.; Demidov, E.S.; 
Ladonychev, G.V.; Liverko, V.N.; Moiseev, A.N.; Mochalov, G.M.; 
Nechuneev, Yu.A.; Orlov, A.S.; Ryabov, L.G.; Potapov, A.M. AN 
SSSR, Moscow (USSR); Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (In Russian). (CONF-8805350-—: 8. All-Union confer- 
ence on the methods of preparation and analysis of high-purity 
substances, Gor’kij (USSR), 10 May 1988). In 8. All-union confer- 
ence on the methods of preparation and analysis of high-purity 
substances. Part 1: Abstracts. Order Number DE90705999. Avail- 
able from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

MTs-01351. 

Short note. CADMIUM TELLURIDES/chemical vapor deposition; 
CADMIUM TELLURIDES/epitaxy; EPITAXY; ELECTRICAL PROP- 
ERTIES; FILMS; IMPURITIES; LAYERS 


10745 (INIS-SU-140, pp. 30-31) Application of processes of 
substance deep purification to light element isotope produc- 
tion. Polevoj, A.S. AN SSSR, Moscow (USSR); Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Russian). (CONF- 
8805350-: 8. All-Union conference on the methods of preparation 
and analysis of high-purity substances, Gor’kij (USSR), 10 May 
1988). In 8 All-union conference on the methods of preparation 
and analysis of high-purity substances. Part 1: Abstracts. Order 





Number DE90705999. Available from NTIS (US Sales Only), PC 
A07/MF A01 - OSTI; INIS. 

MTs-01351. 

Short note. BORON ISOTOPES/isotope production; BORON 
ISOTOPES/purification; CARBON ISOTOPES/isotope production; 
CARBON ISOTOPES/purification; HYDROGEN ISOTOPES /isotope 
production; HYDROGEN ISOTOPES/purification; NITROGEN ISO- 
TOPES/isotope production; NITROGEN ISOTOPES/purification; 
OXYGEN ISOTOPES/isotope production; OXYGEN ISOTOPES/ 
purification; SULFUR ISOTOPES/isotope production; SULFUR 
ISOTOPES/purification; PURIFICATION; IMPURITIES; ISOTOPE 
SEPARATION 


10746 (INIS-SU-140, pp. 116-117) Apriori calculations of 
adsorption separation coefficients during deep purification of 
gases and vapors. Tolmachev, A.M. Kuznetsova, T.A.; 
Kryuchenkova, N.G.; Egorov, E.N. AN SSSR, Moscow (USSR); 
Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Rus- 
sian). (CONF-8805350—: 8. All-Union conference on the methods 
of preparation and analysis of high-purity substances, Gor’kij 
(USSR), 10 May 1988). In 8. Al/-union conference on the methods 
of preparation and analysis of high-purity substances. Part 1: Ab- 
Stracts. Order Number DE90705999. Available from NTIS (US 
Sales Only), PC A07/MF A01 - OSTI; INIS. 

MTs-01351. 

Short note. 1 tab. XENON/adsorption; XENON/multi-element 
separation; ADSORBENTS; ADSORPTION ISOTHERMS; BINARY 
MIXTURES; CARBON MONOXIDE; DISTRIBUTION FUNCTIONS; 
KRYPTON; MATHEMATICAL MODELS; NITROGEN; PURIFICA- 
TION; XENON; ADSORPTION 


10747 (INIS-SU-140, pp. 117-118) Molecular-statistical cal 
culations of separation coefficients at adsorption of mixtures 
of the type macrocomponet-microimpurity according to the 
task of deep substance purification. Tolmachev, A.M.; Gilyazov, 
M.F. AN SSSR, Moscow (USSR); Gor’kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (In Russian). (CONF-8805350-: 8. All- 
Union conference on the methods of preparation and analysis of 
high-purity substances, Gor’kij (USSR), 10 May 1988). In 8. All- 
union conference on the methods of preparation and analysis of 
high-purity substances. Part 1: Abstracts. Order Number 
DE90705999. Available from NTIS (US Sales Only), PC A07/MF 
A01 - OSTI; INIS. 

MTs-01351. 

Short note. 2 tabs. XENON/adsorption; © XENON/multi- 
element separation; ADSORBENTS; DISTRIBUTION FUNCTIONS; 
GASES; IMPURITIES; MATHEMATICAL MODELS; MIXTURES; 
PURIFICATION; XENON; ADSORPTION; ZEOLITES 


10748 (INIS-SU-141) 4. Alkunion conference. The prob- 
lems of solvation and complexing in solutins. Part 3: Summar 
of reports. Batyaev, |.M. (Leningradskij Gosudarstvennyj Peda- 
gogicheskij Inst., Leningrad (USSR)). AN SSSR, Moscow (USSR); 
AN SSSR, Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Ter- 
modinamike; Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. 
516p. (In Russian). (CONF-8906266-: 4. All-Union conference on 
the problems of solvation and complexing in solutions, lvanovo 
(USSR), 6-8 Jun 1989). Order Number DE90705995. Available 
from NTIS (US Sales Only), PC A22/MF A01 - OSTI; INIS. 

KE-14033. 

Selected papers have been processed separately for inclusion in 
the Energy Data Base. (DLC) 


10749 


(INIS-SU—141, pp. 344) Rare earth scandium and yt- 
trium complexing in extraction systems with carboxylic acids. 


Lobanov, F.I. (Kazakhskij Gosudarstvennyj Univ., Alma-Ata 
(USSR)); Zebreva, A.l.; Andreeva, N.N.; Pasynkova, T.A.; 
Manuilova, O.A.; Ivanova, N.V. AN SSSR, Moscow (USSR); AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Termod- 
inamike; Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (In 
Russian). (CONF-8906266—: 4. All-Union conference on the prob- 
lems of solvation and complexing in solutions, lvanovo (USSR), 
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6-8 Jun 1989). In 4. All-union conference. The problems of solva- 
tion and complexing in solutions. Part 3: Summary of reports. 
Order Number DE90705995. Available from NTIS (US Sales Only), 
PC A22/MF A01 - OSTI; INIS. 

KE-14033. 

Short note. RARE EARTH COMPLEXES/chemical preparation; 
RARE EARTH COMPLEXES/solvent extraction; SCANDIUM COM- 
PLEXES/chemical preparation; SCANDIUM COMPLEXES/solvent 
extraction; YTTRIUM COMPLEXES/chemical preparation; YT- 
TRIUM COMPLEXES/solvent extraction; CARBOXYLIC ACID 
SALTS; CARBOXYLIC ACIDS; CHEMICAL COMPOSITION; 
MOLECULAR STRUCTURE; ORGANIC SOLVENTS; PYROLYSIS; 
SOLUBILITY; STABILITY 


10750 (INIS-SU-141, pp. 349) Peculiarities of complexing 
in the systems nitriles-interhalogens. Vykhrest, N.Yu. (Kaza- 
khskij Gosudarstvennyj Univ., Alma-Ata (USSR)); Kostynyuk, V.P.; 
lbraeva, T.D. AN SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Khimicheskoj Termodinamike; 
Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR); Vs- 
esoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya 
Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (in Russian). (CONF- 
8906266—: 4. All-Union conference on the problems of solvation 
and complexing in solutions, lvanovo (USSR), 6-8 Jun 1989). In 4. 
All-union conference. The problems of solvation and complexing in 
solutions. Part 3: Summary of . Order Number 
DE90705995. Available from NTIS (US Sales Only), PC A22/MF 
A01 - OSTI; INIS. 

KE-14033. 

Short note. IODINE CHLORIDES/chemical reaction kinetics; 
CHEMICAL COMPOSITION; IODINE COMPLEXES; MOLECULAR 
STRUCTURE; NITRILES; QUANTITY RATIO 


10751 (INIS-SU-141, pp. 350) Complexes of rare earth 
halides with esters. Shustov, S.B. (Gor’kovskij Pedagogicheskij 
Inst., Gorki (USSR)); Bochkarev, L.N.; Zhil’tsov, S.F. AN SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Khimicheskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshch- 
estvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (in Russian). (CONF-8906266—: 4. All-Union conference on 
the problems of solvation and complexing in solutions, lvanovo 
(USSR), 6-8 Jun 1989). In 4. All-union conference. The problems 
of solvation and complexing in solutions. Part 3: Summary of re- 
ports. Order Number DE90705995. Available from NTIS (US Sales 
Only), PC A22/MF A01 - OSTI; INIS. 

KE-14033. 

Short note. ERBIUM COMPLEXES/chemical preparation; 
GADOLINIUM COMPLEXES/chemical preparation; HALIDES/ 
chemical preparation; PRASEODYMIUM COMPLEXES/chemical 
preparation; SAMARIUM COMPLEXES/chemical preparation; YT- 
TERBIUM COMPLEXES/chemical preparation; COORDINATION 
VALENCES; ESTERS; HALIDES; SENSITIVITY; TETRAHYDRO- 
FURAN; THERMAL DEGRADATION 


10752 (INIS-SU-141, pp. 352) Peculiarities of iodine com- 
plexing in nonaqueous solutions according to the data on 
resonance Raman spectroscopy. Aleksa, V.|. (Vil’nyusskij Gosu- 
darstvennyj Univ., Vilnius (USSR)); Urba, V.A. AN SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR). Nauchnyj Sovet po Khimich- 
eskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (In Russian). (CONF-8906266—: 4. All-Union conference on 
the problems of solvation and complexing in solutions, lvanovo 
(USSR), 6-8 Jun 1989). In 4. All-union conference. The problems 
of solvation and complexing in solutions. Part 3: Summary of re- 
ports. Order Number DE90705995. Available from NTIS (US Sales 
Only), PC A22/MF A01 - OSTI; INIS. 

KE-14033. 

Short note. 1 ref. IODINE/chemical state; |ODINE/organic sol- 
vents; ABSORPTION SPECTRA; IODINE; IODINE COMPLEXES; 
RAMAN SPECTRA 
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10753 (INIS-SU-141, pp. 360) Solvated state of rare earth 
ions in binary aqueous-organic media: structural and thermo- 
dynamic aspects. Vul'fson, S.G. (Kazanskij Gosudarstvennyj 
Univ., Kazan (USSR)); Safina, V.F.; Mustafina, A.R.; Nepryakhin, 
A.E.; Devyatov, F.V.; Sal’nikov, Yu.l. AN SSSR, Moscow (USSR); 
AN SSSR, Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Ter- 
modinamike; Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (In 
Russian). (CONF-8906266-: 4. All-Union conference on the prob- 
lems of solvation and complexing in solutions, lvanovo (USSR), 
6-8 Jun 1989). In 4. All-union conference. The problems of solva- 
tion and complexing in solutions. Part 3: Summary of reports. 
Order Number DE90705995. Available from NTIS (US Sales Only), 
PC A22/MF A01 - OSTI; INIS. 

KE-14033. 

Short note. RARE EARTH COMPLEXES/molecular _ struc- 
ture; RARE EARTH COMPOUNDS/chemical reaction kinetics; 
RARE EARTH COMPOUNDS/solvation; AQUEOUS SOLUTIONS; 
BINARY MIXTURES; COORDINATION NUMBER; FREE EN- 
THALPY; MIXED SOLVENTS; ORGANIC SOLVENTS; QUANTITY 
RATIO; SOLVATION 


10754 (INIS-SU-141, pp. 361) Acidic-basic interaction of tin 
tetrahalides with dimethyl sulfoxide (DMSO). Ishkenov, A.R. 
(Kazakhskij Gosudarstvennyj Univ., Alma-Ata (USSR)); Va- 
likhanova, N.Kh.; Egizbaeva, B.G. AN SSSR, Moscow (USSR); AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Termod- 
inamike; Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (In 
Russian). (CONF-8906266-: 4. All-Union conference on the prob- 
lems of solvation and complexing in solutions, lvanovo (USSR), 
6-8 Jun 1989). In 4. Ail/-union conference. The problems of solva- 
tion and complexing in solutions. Part 3: Summary of reports. 
Order Number DE90705995. Available from NTIS (US Sales Only), 
PC A22/MF A01 - OSTI; INIS. 

KE-14033. 

Short note. TIN IODIDES/solvation; TIN IODIDES/solvolysis; 
COORDINATION VALENCES; DMSO; TIN COMPLEXES; SOLVA- 
TION; SOLVOLYSIS 


10755 (INIS-SU-141, pp. 385) On the behaviour of molyb- 
deum(6) alkoxides in alcohol solutions and their using in 
alkoxotechnology. Kessler, V.G. (Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR)); Obvintseva, |.E.; Yanovskaya, M.|.; Tur- 
ova, N.Ya. AN SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Khimicheskoj Termodinamike; 
Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR); Vs- 
esoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya 
Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (in Russian). (CONF- 
8906266-: 4. All-Union conference on the problems of solvation 
and complexing in solutions, lvanovo (USSR), 6-8 Jun 1989). In 4. 
All-union conference. The problems of solvation and complexing in 
solutions. Part 3: Summary of reports. Order Number 
DE90705995. Available from NTIS (US Sales Only), PC A22/MF 
A01 - OSTI; INIS. 

KE-14033. 

Short note. MOLYBDENUM COMPLEXES/chemical properties; 
MOLYBDENUM COMPLEXES/molecular structure; MOLYBDENUM 
OXIDES/chemical preparation; ALCOHOLS; ALKOXIDES; USES 


10756 (INIS-SU-141, pp. 474) Liquid-phase iuminophorms 
activated by f- and d-elements. Batyaev, |.M. (Leningradskij Go- 
sudarstvennyj Pedagogicheskij Inst., Leningrad (USSR)). AN 
SSSR, Moscow (USSR); AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe Khimich- 
eskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe 
Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj 
Khimii (USSR). 1989. (in Russian). (CONF-8906266-: 4. All-Union 
conference on the problems of solvation and complexing in solu- 
tions, lvanovo (USSR), 6-8 Jun 1989). In 4. All-union conference. 


The problems of solvation and complexing in solutions. Part 3: 


Summary of reports. Order Number DE90705995. Available from 
NTIS (US Sales Only), PC A22/MF A01 - OSTI; INIS. 
KE-14033. 
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Short note. RARE EARTH COMPLEXES/inorganic phosphors; 
RARE EARTH COMPLEXES/molecular _ structure; CHEMI- 
CAL COMPOSITION; COORDINATION NUMBER; GALLIUM 
CHLORIDES; LUMINESCENCE; OXYCHLORIDES; SOLUTIONS; 
SOLVATION; SULFUR COMPOUNDS; TRANSITION ELEMENT 
COMPOUNDS 


10757 (INIS-SU-141, pp. 404) Feasibility study of the use 
of organic solvents for nitric acid decomposition of molybden- 
ite. Shevtsova, |.Ya. (irkutskij Gosudarstvennyj Univ., Irkutsk 
(USSR)); Chernyak, A.S.; Khal’zov, A.A. AN SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR). Nauchnyj Sovet po Khimich- 
eskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (In Russian). (CONF-8906266-: 4. All-Union conference on 
the problems of solvation and complexing in solutions, lvanovo 
(USSR), 6-8 Jun 1989). In 4. All-union conference. The problems 
of solvation and complexing in solutions. Part 3: Summary of re- 
ports. Order Number DE90705995. Available from NTIS (US Sales 
Only), PC A22/MF A01 - OSTI; INIS. 

KE-14033. 

Short note. MOLYBDENUM ORES/leaching; CHEMICAL REAC- 
TION KINETICS; INORGANIC ACIDS; LEACHING; ORGANIC 
SOLVENTS 


10758 (INIS-SU-141, pp. 413) Nonmaqueous leaching of rare 
earth chiorides by sulfur- and nitrogen-containing neutral or- 
ganic extractants. Danilov, V.T. (AN SSSR, Ufa (USSR). Inst. 
Khimii); Kuvatov, Yu.G.; Murinov, Yu.l. AN SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR). Nauchnyj Sovet po Khimich- 
eskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (In Russian). (CONF-8906266—: 4. All-Union conference on 
the problems of solvation and complexing in solutions, lvanovo 
(USSR), 6-8 Jun 1989). In 4. All-union conference. The problems 
of solvation and complexing in solutions. Part 3: Summary of re- 
ports. Order Number DE90705995. Available from NTIS (US Sales 
Only), PC A22/MF A01 - OSTI; INIS. 

KE-14033. 

Short note. RARE EARTH COMPLEXES/solvent extraction; 
RARE EARTH COMPOUNDS/leaching; CHEMICAL BONDS; 
CHLORIDES; ORGANIC SOLVENTS; LEACHING; SULFOXIDES; 
TBP 


10759 (INIS-SU-141, pp. 416) Effect of octanol on inter- 
phase extraction exchange of thio- and oxothiomolybdate 
anions. Zajtsev, V.P. (AN SSSR, Novosibirsk (USSR). Inst. Neor- 
ganicheskoj Khimii); Fedin, V.P.; Us, T.V. AN SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR). Nauchnyj Sovet po Khimich- 
eskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (in Russian). (CONF-8906266—-: 4. All-Union conference on 
the problems of solvation and complexing in solutions, lvanovo 
(USSR), 6-8 Jun 1989). In 4. All-union conference. The problems 
of solvation and complexing in solutions. Part 3: Summary of re- 
ports. Order Number DE90705995. Available from NTIS (US Sales 
Only), PC A22/MF A01 - OSTI; INIS. 

KE-14033. 

Short note. 1 ref. MOLYBDENUM COMPLEXES/ion exchange; 
MOLYBDENUM COMPLEXES/solvent extraction; AQUEOUS SO- 
LUTIONS; BROMIDES; OCTANOLS; OXYSULFIDES; QUANTITY 
RATIO; QUATERNARY COMPOUNDS; SOLVATION; SULFIDES 


10760 (INIS-SU-141, pp. 427) Effect of ion-molecular 
interactions and solvent nature on iodine electrochemical be- 
haviour. Ol'shanskaya, L.N. (Saratovskij Politekhnicheskij Inst., 
Saratov (USSR)); Popova, S.S. AN SSSR, Moscow (USSR); AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Termod- 
inamike; Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (In 
Russian). (CONF-8906266-: 4. All-Union conference on the prob- 
lems of solvation and complexing in solutions, Ilvanovo (USSR), 





6-8 Jun 1989). In 4. All-union conference. The problems of solva- 
tion and complexing in solutions. Part 3: Summary of reports. 
Order Number DE90705995. Available from NTIS (US Sales Only), 
PC A22/MF A01 - OSTI; INIS. 

KE-14033. 

Short note. IODINE/chemical state; IODINE/electric conductivity; 
DISSOCIATION; ELECTROCHEMISTRY; IODINE; ORGANIC SOL- 
VENTS; QUANTITY RATIO; SOLUTIONS; SOLVATION 


10761 (INIS-SU-141, pp. 433) Preparation of film-forming 
alkoxide solutions for alkoxytechnology of high-temperature 
superconductors of YBa2Cu307_ dei, Composition. Turevskaya, 
E.P. (Moskovskij Gosudarstvennyj Univ., Moscow (USSR)); 
Yanovskaya, M.I.; Kozlova, N.I.; Turova, N.Ya. AN SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR). Nauchnyj Sovet po Khimich- 
eskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (in Russian). (CONF-8906266-: 4. All-Union conference on 
the problems of solvation and complexing in solutions, lvanovo 
(USSR), 6-8 Jun 1989). In 4. All-union conference. The problems 
of solvation and complexing in solutions. Part 3: Summary of re- 
ports. Order Number DE90705995. Available from NTIS (US Sales 
Only), PC A22/MF A01 - OSTI; INIS. 

KE-14033. 

Short note. YTTRIUM COMPOUNDS/chemical preparation; 
ALKOXIDES; BARIUM COMPOUNDS; CUPRATES; FILMS; HY- 
DROLYSIS; SUPERCONDUCTORS 


10762 (INIS-SU-141, pp. 447) Effect of solvent nature on 
kinetics of anode oxide film forming on Ti, Ta, Nb. Nechaeva, 
O.N. (Rostovskij-na-Donu Gosudarstvennyj Univ., Rostov-na-Donu 
(USSR). Nauchno-issiedovatel’skij Inst. Fizicheskoj i Organicheskoj 
Khimii); Gorelik, V.Eh.; Grigor’'ev, V.P. AN SSSR, Moscow (USSR); 
AN SSSR, Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Ter- 
modinamike; Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (in 
Russian). (CONF-8906266-: 4. All-Union conference on the prob- 
lems of solvation and complexing in solutions, lvanovo (USSR), 
6-8 Jun 1989). In 4. All-union conference. The problems of solva- 
tion and complexing in solutions. Part 3: Summary of reports. 
Order Number DE90705995. Available from NTIS (US Sales Only), 
PC A22/MF A011 - OSTI; INIS. 

KE-14033. 

Short note. NIOBIUM/dissolution; NIOBIUMelectrolysis; NIO- 
BIUM OXIDES/chemical preparation; NIOBIUM OXIDES/chemical 
reaction kinetics; TANTALUM/dissolution; TANTALUM electrolysis; 
TANTALUM OXIDES/chemical preparation; TANTALUM OXIDES/ 
chemical reaction kinetics; ANODES; ELECTRIC POTENTIAL; 
FILMS; NIOBIUM; DISSOLUTION; ELECTROLYSIS; ORGANIC 
SOLVENTS; TANTALUM; THICKNESS 


10763 (INIS-SU-141, pp. 424) Concentration effect of 
glycerol-aqueous solutions on limiting equivalent electric con- 
ductivity of KB'°F, and KB''F,. Makarov, V.S. (Voronezhskij 
Gosudarstvennyj Univ., Voronezh (USSR)); Nebol’sina, L.N.; Petro- 
vskaya, M.V. AN SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Khimicheskoj Termodinamike; 
Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR); Vs- 
esoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya 
Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (In Russian). (CONF- 
8906266—: 4. All-Union conference on the problems of solvation 
and complexing in solutions, lvanovo (USSR), 6-8 Jun 1989). In 4. 
All-union conference. The problems of solvation and complexing in 
solutions. Part 3: Summary of reports. Order Number 
DE90705995. Available from NTIS (US Sales Only), PC A22/MF 
A01 - OSTI; INIS. 

KE-14033. 

Short note. BORON COMPLEXES/electric conductivity; BORON 
10/isotope effects; BORON 11/isotope effects; AQUEOUS SOLU- 
TIONS; FLUORIDES; GLYCEROL; POTASSIUM COMPOUNDS; 
QUANTITY RATIO; SOLVATION 


10764 (INIS-SU-141, pp. 425) Effect of organic component 
on dissociation constant (1) of H3'°BO, and H3''BO, in 
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alcoholaqueous solutions. Makarov, V.S. (Voronezhskij Gosu- 
darstvennyj Univ., Voronezh (USSR)); Viasenko, N.V.; Lysikova, 
M.A. AN SSSR, Moscow (USSR); AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe 
Khimicheskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe 
Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj 
i Kolloidnoj Khimii (USSR). 1989. (In Russian). (CONF-8906266—: 
4. All-Union conference on the problems of solvation and complex- 
ing in solutions, lvanovo (USSR), 6-8 Jun 1989). In 4. All-union 
conference. The problems of solvation and complexing in solutions. 
Part 3: Summary of reports. Order Number DE90705995. Avail- 
able from NTIS (US Sales Only), PC A22/MF A01 - OSTI; INIS. 

KE-14033. 

Short note. BORIC ACID/dissociation; BORON 10/isotope 
effects; BORON 11/isotope effects; AQUEOUS SOLUTIONS; DIS- 
SOCIATION; ETHANOL; QUANTITY RATIO; SOLVATION 


10765 (PB—90-100942/XAB) Aqueous surface chemistry of 
asbestos minerals. Progress report (Final), 1 September 1969- 
28 April 1973. Smith, R.W. Nevada Univ., Reno, NV (USA). Apr 
1973. 21p. Available from NTIS, PC A03/MF A071. 

Physicochemical studies of the manner in which hydroxyl and 
other ions leave the surfaces of asbestos minerals as a function of 
aging time in water are presented. In relatively pure water systems 
a parallelism is noted between magnesium dissolution and pH 
change for all asbestos minerals studied. The magnesium and hy- 
droxyl dissolution reactions are diffusion-controlled. Silica is more 
readily dissolved from crocidolite than from either chrysotile or 
amosite. Electrokinetic work shows that chrysotile placed in water 
initially has a surface approaching that of pure magnesium hydrox- 
ide, but after long aging in water the surface approaches that of 
nonasbestiform serpentine. Attempts made to relate pretreatment 
of asbestos fibers to carcinogenicity and fibrogenicity indicate that 
chrysotile appears more likely to induce tumors in rats than acid- 
treated chrysotile or other asbestos minerals. 


10766 (PB-90-111006/XAB) Fischer-Tropsch synthesis on 
Ru/NaY catalysts: Effect of the acidity of the zeolite. Report for 
August 1986-July 1987. Chen, Y.W. National Central Univ., Chung 
Li (Taiwan). 1987. 11p. Available from NTIS, PC E03/MF E03. 

Series NaY zeolites with different Si/Al ratio were used to sup- 
port the Ru catalysts. Both the activity/selectivity of Ru in 
Fischer-Tropsch synthesis and the suppression of hydrogen may 
be reiated to the acid strength of the OH group present, which is a 
function of the Si/Al ratio of the zeolite. 


10767 A new method for the numerical solution of Fred- 
holm integral equations of the first kind. Hanna, O.T. (California 
Univ., Santa Barbara, CA (USA). Dept. of Chemical and Nuclear 
Engineering); Brown, L.F. 19p. American Institute of Chemical En- 
gineers, New York, NY (1988). (CONF-881143—: American Institute 
of Chemical Engineers annual meeting, Washington, DC (USA), 27 
Nov - 2 dec 1988). 

Technical Paper 173F. 

This paper describes a new approach for the numerical solution 
of Fredholm integral equations of the first kind (FIEFK). Examples 
of where this kind of problem may occur in chemical engineering 
include determination site-energy distributions, determination of 
pore-size distributions and using chemically reacting tracers to 
measure temperature profiles in plug-flow systems. FIEFK also oc- 
cur frequently in other fields of engineering and science. Several 
numerical examples are used to illustrate the new technique. 


10768  Falling-ball suspension rheometry. Brenner, H. (Mass- 
achusetts Inst. of Tech., Cambridge, MA (USA)); Abbott, J.R.; 
Graham, A.L.; Mondy, L.A. 1p. American Institute of Chemical En- 
gineers, New York, NY (1988). (CONF-881143—: American Institute 
of Chemical Engineers annual meeting, Washington, DC (USA), 27 
Nov - 2 dec 1988). 

Technical Paper 152E. 

Stokes formula for the sedimentation velocity of a ball falling 
through an otherwise quiescent, dilute, random, neutrally-buoyant 
suspension of spherical particles is theoretically derived, with Ein- 
stein’s formula for the viscosity 'seen’ by the ball in Stokes formula. 
The novelty of the analysis is described. In a series of experiments 
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using falling-ball viscometry on suspensions of large, uniform 
spheres in Newtonian liquids, the authors verify their conclusions. 


10769 Ultrasonic irradiation of copper powder. Suslick, K.S. 
(Univ. of Illinois, Urbana-Champaign (USA)); Casadonte, D.J.; Dok- 
tyez, S.J. Chemistry of Materials (USA), 1(1): 6-8 (Feb 1989). 
DOE Contract AC02-76ER01198. 

Ultrasonic irradiation enhances the reactivity of metal surfaces. 
Because of this, the sonochemical activation of various metals has 
become a routine synthetic technique. The mechanisms of hetero- 
geneous sonochemistry, however, remain largely unexplored. In 
comparison, a detailed understanding of the mechanism of homo- 
geneous sonochemistry has recently been developed. To more fully 
understand the origins of heterogeneous sonochemistry, we have 
examined the effects of ultrasonic irradiation on copper in terms of 
surface morphology, atomic composition, and reactivity. We report 
here that ultrasonic irradiation of Cu powder leads to substantial 
changes in all three areas. We believe that these effects are due to 
interparticle collisions driven by the shock waves created by the ul- 
trasonic field: the origin of the enhanced chemical reactivity comes 
from the removal of the surface oxide passivating layer and sur- 
face damage that these collisions induce. 


10770 Solution thermodynamics of first-row transition ele- 
ments: Molal volumes of Ss MnClo, Mn(ClO,)2, CoClo, 
Co(ClO,)2, FeCio, and Fe(CiO,)2, from 15 to 55sup OC. . Pogue, 
R.F. (Oklahoma Univ., Norman, OK (USA). Dept. of Chemistry); 
Atkinson, G. Journal of Chemical and Engineering Data (USA), 
34(2): 227-232 (Apr 1989). 

The densities of aqueous MnCl. Mn(ClO,4)2, CoClo, Co(ClO,4)o, 
FeCl2, and Fe(ClO4)2 solutions have been measured from 15 to 55 
°C over the concentration range 0-3.5 m. The derived apparent 
molal volumes have been fitted to a Redlich-Meyer equation to ob- 
tain phi,° and to the Pitzer formalism for the whole concentration 
range. The conventional ionic values for Mn**+, Co**, and Fe** are 
calculated and their temperature dependence is examined. 


10771 Solid-liquid phase diagrams of binary aromatic hy- 
drocarbon mixtures from calorimetric studies. Sediawan, W.B. 
(Louisiana State Univ., Baton Rouge, LA (USA). Dept. of Chemical 
Engineering); Gupta, S.; McLaughlin, E. Journal of Chemical and 
Engineering Data (USA), 34(2): 223-226 (Apr 1989). 

The authors describe solid-liquid phase diagrams of binary mix- 
tures of aromatic hydrocarbons obtained from calorimetric studies. 
The sample of the binary solid mixture is heated at a constant rate 
until the solid is completely melted. During that process, the heat 
flux needed is monitored. By examination of the curves of the heat 
flux versus temperature, the solid-liquid phase diagrams can be 
constructed. Three binary systems  (fluorene-dibenzofuran, 
dibenzothiophene-dibenzofuran, fluorene-dibenzothiophene) have 
been studied. It turns out that the fluorene-dibenzofuran system 
forms a solid solution at any composition, while dibenzothiphene- 
dibenzofuran and_ fliuorene-dibenzothiophene systems have 
immiscibility gaps in the solid phases. 


10772 The prediction of mineral solubilities in natural wa- 
ters: A chemical equilibrium model for the Na-Ca-Cl-SO,-H2O0 
system, to high temperature and concentration. Moeller, N. 
(Univ. of California, San Diego, La Jolla (USA)). Geochimica et 
Cosmochimica Acta (USA), 52(4): 821-837 (Apr 1988). DOE Con- 
tract AC03-85SF 15522. 

This paper describes a chemical equilibrium model for the Na- 
Ca-Cl-SO,4-H20 system which calculates solubilities from 25°C to 
250°C and from zero to high concentration (| ~ 18. m) within 
experimental uncertainty. The concentration and temperature de- 
pendence of the mode! were established by fitting available activity 
(solubility, osmotic and emf) data. A single ion complex, CaSO°,, 
which increases in strength with temperature, is included explicitly 
in the model. The validation of model accuracy by comparison to 
laboratory and field solubility data is included. Applications of the 
model are also given. Phase diagrams constructed for the Na-Ca- 
Cl-SO4-H20 system and predicted solubilities of anhydrite and 
hemihydrate in concentrated seawater at high temperature are in 
very good agreement with the data. Calculations of the tempera- 
ture of gypsum-anhydrite coexistence as a function of water activity 
are compared to reported values, and are used to estimate the 
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composition-temperature relation for gypsum-anhydrite transition in 
a natural brine evaporation. A preliminary model for barite solubility 
in sodium chloride solutions at high temperature (100°C to 250°C), 
based on this parameterization of the CaSO,4-NaCl-H2O0 system, 
gives good agreement with the data. 


10773 Gas-phase study of Fet* with alkanes. 
Yongqing Huang (Purdue Univ., West Lafayette, IN (USA)); Freiser, 
B.S. Journal of the American Chemical Society (USA), 111(7): 
2387-2393 (29 Mar 1989). DOE Contract FG02-87ER13766. 

The unimolecular chemistry of Fe*-benzyne and its reactivity 
with small alkanes in the gas phase are studied by Fourier trans- 
form mass spectrometry (FTMS). Collision-induced dissociation of 
Fe*-benzyne yields benzyne loss exclusively. In contrast, photodis- 
sociation of Fe*-benzyne yields not only cleavage of benzyne from 
Fe*, but competitive loss of CaH2 and C4H2 as well. The Fet- 
benzyne is formed from chlorobenzene by loss of HCl. This 
dehydrochlorination of chlorobenzene also occurs in secondary 
reactions up to six times forming products of the type Fet- 
polyphenylene. Fet-benzyne reacts with alkanes larger than 
methane to form a wide variety of product ions by mechanisms in- 
cluding hydrogenation and methanation of the benzyne ligand. All 
of the product ions can be explained by mechanisms based on Fe* 
insertion into either C-C or C-H bonds as the reaction-initiating 
step, followed by either alkyl or H migration from Fe* onto the ben- 
zyne ligand or, alternatively, by the migratory insertion of benzyne 
into a metal-carbon or metal-hydrogen bond. Photodissociation and 
ion-molecule reaction studies yield a value for the metal-ligand 
bond energy of D° (Fe*-benzyne) = 76 + 10 kcal/mol. 


10774 Asynchronous MASSLF spectroscopy: A convenient 
method for assigning solid-state carbon-13 CPMAS spectra. 
Webb, G.G. (Yale Univ., New Haven, CT (USA)); Zilm, K.W. Jour- 
nal of the American Chemical Society (USA), 111(7): 2455-2463 
(29 Mar 1989). DOE Contract FG22-83PC60791 ;FG22-85PC80508. 

A two-dimensional solid-state NMR technique is presented which 
permits assignment of ‘SC CPMAS spectra on the basis of the 
number of protons bonded to a carbon center. The method is 
similar to several other methods that have become popular for ac- 
curately determining C-H or N-H bond distances in solids and for 
following molecular motions in polymers. These techniques, re- 
ferred to collectively as MASSLF spectroscopy, rely on the use of 
MAS NMR to resolve dipolar coupled patterns that would normally 
overlap in static one-dimensional spectra. The dipolar coupled pat- 
terns generated by these techniques are sufficiently sensitive that 
small variations in C-H distances in organic solids can be accu- 
rately measured. The patterns are, however, much more sensitive 
to the number of protons directly bonded to the carbon center. Un- 
der conditions of fast magic angle spinning, methylenes typically 
exhibit twice the number of sidebands as methines, and rapidly ro- 
tating methyl groups and nonprotonated carbons usually exhibit 
only one set of sidebands. The method presented here determines 
the number of methylenes, methines, and methyl plus nonproto- 
nated carbons contributing to a resonance by taking advantage of 
the fact that the dipolar patterns have characteristic and predictable 
relative sideband intensities. A new MASSLF pulse sequence is 
used in this work that differs from previous sequences by not 
requiring synchronization with the MAS rotation. In addition the se- 
quence conveniently allows for a much wider bandwidth in the 
dipolar dimension and produces the effect of quadrature detection 
in this frequency domain without the need for multiple data sets. 


10775 An ab initio study of complexes between ethylene 
and ozone. McKee, M.L. (Auburn Univ., AL (USA)); Rohifing, C.M. 
Journal of the American Chemical Society (USA), 111(7): 2497- 
2500 (29 Mar 1989). 

A series of complexes between ethylene and ozone have been 
examined at the SCF, MP2, and MP4(SDTQ) levels of theory 
within a split-valence-plus-polarization basis. The conformational 
nature of the primary ozonide (PO) is determined to be an O- 
envelope, and the theoretically predicted geometry is in excellent 
agreement with a recently reported microwave structure. The bind- 
ing energy of PO at correlated levels is computed to be slightly 
less than 50 kcal/mol, which is also in very good agreement with 
thermochemical estimates. Five other weakly bound complexes 
and the transition state to PO have also been investigated. 





10776 inversion, rotation, charge distribution, and reso- 
nance in nitramide. Ritchie, J.P. (Los Alamos National Lab., NM 
(USA)). Journal of the American Chemical Society (USA), 111(7): 
2517-2520 (29 Mar 1989). 

Molecular orbital calculations were performed for nitramide in 
several geometries. At 3-21G, nitramide is predicted erroneously to 
be planar; bigger basis sets including polarization functions correct 
this, yielding an inversion barrier of about 1 kcal/mol at HF/6-31G*/ 
/HF/6-31G*. Consideration of electron correlation effects and zero- 
point energies yields an inversion barrier of 2.2 kcal/mol at RMP2/ 
6-31G*//RMP2/6-31G"*, in good agreement with experiment. The 
rotational barrier is calculated to be about 10-12 kcal, with HF cal- 
culations giving a larger barrier than MP2. In addition, charge 
distributions were obtained and the thermodynamic stabilization 
due to resonance was estimated. Neither of these quantities sug- 
gested an important role for resonance. 


10777 = Stabilization of cadmium selenide molecular clusters 
in zeolite Y: EXAFS and x-ray diffraction studies. Moller, K. 
(Univ. of New Mexico, Albuquerque (USA)); Bein, T.; Eddy, M.M.; 
Stucky, G.D.; Herron, N. Journal of the American Chemical Society 
(USA), 111(7): 2564-2571 (29 Mar 1989). DOE Contract AS05- 
80ER10742. 

Small ensembles of CdSe have been synthesized within the 
cage system of zeolite Y via ion exchange with Cd(Il) and 
subsequent treatment with H2Se. Cluster size and geometrical ar- 
rangements could be determined by comprehensive analysis of 
Cd- and Se-edge EXAFS data as well as synchrotron X-ray pow- 
der diffraction and model calculations. The uptake of Se by the 
zeolite and bond formation to cadmium ions with a bond length of 
2.60 A are clearly evident from EXAFS data of both absorption 
edges. The CdSe molecular clusters are stabilized at ambient con- 
ditions through strong interactions with the zeolite host. Rietveld 
analysis and EXAFS results indicate the presence of 70% of the 
cadmium ions at SI’ and 30% at Sill. Se,O-bridged cadmium 
dimers and Cd4,O, cubes are formed in the sodalite unit. Cadmium 
ions present in 12-ring windows are coordinated to one Se and ad- 
ditional oxygen atoms. Small amounts of Se helical chains and 
CdSe clusters are also detected. 


10778 Synthesis of a highly reactive (benzyne)ruthenium 
complex: C-C, C-H, N-H, and O-H activation reactions. Hartwig, 
J.F. (Lawrence Berkeley Lab., CA (USA)); Andersen, R.A.; 
Bergman, R.G. Journal of the American Chemical Society (USA), 
111(7): 2717-2719 (29 Mar 1989). DOE Contract AC03- 
76SF00098. 

The authors report here the synthesis and chemistry of an 
exceptionally reactive ruthenium benzyne complex, (PMe3)4Ru(7?- 
CegH4) (1). The ruthenium-carbon bond in this molecule reacts with 
a wide range of organic substrates that are typically inert toward 
late transition-metal-carbon bonds, including those in benzyne 
complexes. For example, complex 1 reacts cleanly with arylamine 
N-H bonds, water O-H bonds, and benzyl and aryl C-H bonds. It 
reacts with acetophenone to yield an O-bound enolate complex, in- 
serts benzaldehyde cleanly, and cleaves the C-C bond of acetone. 


10779 Observation of gas-phase anionic bismuth zintl ions. 
Farley, R.W. (Pennsylvania State Univ., University Park (USA)); 
Castleman, A.W. Jr. Journal of the American Chemical Society 
(USA), 111(7): 2734-2735 (29 Mar 1989). DOE Contract FG02- 
88ER60648. 

The authors report in this communication the first observation of 
gas-phase anionic Zintl ions of bismuth. Laser-ionization time-of- 
flight mass spectra of mixed bismuth/alkali clusters produced by a 
gas aggregation source were investigated in their laboratory and 
found to exhibit maxima for clusters corresponding to reported Zintl 
ions. Bonding in homoatomic clusters is a topic of fundamental as 
well as practical importance. The electronic and geometric struc- 
ture of metal clusters in particular is currently the subject of intense 
investigation among a great number of researchers. Magic num- 
bers corresponding to particularly abundant gas-phase cluster ions 
are observed to depend on the identity of the metal or alloy and on 
the ionization conditions. Reasons for the exceptional stabilities of 
such magic numbers have been ascribed to preferred electronic 
and structural configurations for either the neutral or ionic species. 
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10780 Hydroformylation of the C=C bond of 
(CsHs)(PMe3)2Ru-C=C-CH, by HRe(CO)s to give an 7'-aldehyde 
complex of rhenium. Bullock, R.M. (Brookhaven National Lab., 
Upton, NY (USA)); Ricci, J.S.; Szalda, D.J. Journal of the Ameri- 
can Chemical Society (USA), 111(7): 2741-2743 (29 Mar 1989). 
DOE Contract ACO02-76CH00016. 

The chemistry of aldehydes bonded to transition metals is not 
well-developed but has been attracting increasing attention. Most of 
the previously reported aldehyde complexes exhibit 77/7)-bonding. 
The authors report an unprecedented hydroformylation of the C=C 
bond of a metal alkynyl complex by a metal carbonyl hydride, which 
results in an a,6-unsaturated aldehyde 7'(c)-bonded to Reo(CO)p. 


10781 Mechanisms of photodissociative ionization of 
HCOOH: The heat of formation of COOH*. Ruscic, B. (Chemistry 
Division, Argonne National Laboratory, Argonne, Illinois 60439 
(US)); Schwarz, M.; Berkowitz, J. Journal of Chemical Physics 
(USA), 91(11): 6772-6779 (1 Dec 1989). DOE Contract W-31-109- 
ENG-38. 

The dissociative ionization of HCOOH to form COOH* +H+e has 
been reinvestigated. Experiments with DCOOH and HCOOD 
demonstrate that rearrangement competes with direct bond cleav- 
age in this dissociation, even near threshold. Extrapolation of the 
photoion yield curve of COOH* to the background level is ambigu- 
ous. A_ photoelectron—photoion coincidence experiment was 
thereupon performed, to obtain a breakdown diagram. From the 
0 K cross over energy of 12.30+0.02 eV, we _ infer 
AH (COOH*)=143.2+0.5 kcal/mol, and proton affinity (PA) 


(COz)=129.2+0.5 kcal/mol. Some possible mechanisms for the re- 
arrangement process are explored, but the calculated barriers are 
too high to explain the observation. 


10782 A photoionization study of the COOH species. Rus- 
cic, B. (Chemistry Division, Argonne National Laboratory, Argonne, 
Illinois 60439 (US)); Schwarz, M.; Berkowitz, J. Journal of Chemi- 
cal Physics (USA), 91(11): 6780-6785 (1 Dec 1989). DOE 
Contract W-31-109-ENG-38. 

A photoionization mass spectrometric study has been performed 
on the products of the F+HCOOH, F+DCOOH, and F+HCOOD re- 
actions. Hydrogen/deuterium abstraction on the carbon site yields 
the COOH/COOD radical which can be photoionized and detected. 
Abstraction on the oxygen site also occurs, but does not yield a 
detectable isomeric HCOO/DCOO product. Instead, COz is readily 
observed, implying that HCOO/DCOO is unstable to decomposition 
under the conditions of this experiment. The detection of COOH is 
believed to be the first experimental evidence for the stability of 
this species in the gas phase. An adiabatic ionization potential of 
8.486+0.012 eV is obtained. Combined with the recently obtained 
AH, (COOH*)=143.2+0.5 kcal/mol, this ionization potential leads 


to AH, (COOH)=—52.5+40.6 kcal/mol. Hence, COOH is stable with 
° 


respect to the lowest energy dissociation products (H+CO2) by 
10.2+0.6 kcal/mol. 


10783 A classical path approach to reactive scattering. Il. 
Apparatus for three-dimensional applications. Billing, G.D. 
(Chemistry Laboratory Ill, H. C.Orsted Institute, University of 
Copenhagen, DK-2100 Copenhagen O, (Denmark)); Muckerman, 
J.T. Journal of Chemical Physics (USA), 91(11): 6830-6838 (1 
Dec 1989). 

We describe the apparatus necessary for the application of a 
previously reported classical path method to three-dimensional re- 
active collisions. The case of D+H2 is used as an example. 


10784 Synthetic design of MLCT excited states. Ligand- 
substituted, mono-2,2’-bipyridine complexes of Ru(lIl). Barqawi, 
K.R.; Llobet, A.; Meyer, T.J. Journal of the American Chemical So- 
ciety (USA), 110(23): 7751-7759 (9 Nov 1988). DOE Contract 
FG05-86ER13633. 

The role of the 2,2’-bipyridine ligand in metal to ligand charge 
transfer (MLCT) excited states and of the effect of substituent 
changes on that role has been investigated by spectroscopic and 
photochemical measurements on the series ((tpm)Ru(4,4’-(X)2-2,2’- 
bipyridine)(py))** (X = C(O)OC2Hs, CgHs, CH3, NHo, H; tpm is 
tris(1-pyrazolyl)methane). 65 refs., 8 figs., 4 tabs. 
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10785 Synthesis of Os2(CO)s(u-CHCH3;) from a geminal 
ditriflate and its reversible carbonylation to a ketene-bridged 
diosmacycle. Bullock, R.M.; Hembre, R.T.; Norton, J.R. Journal of 
the American Chemical Society (USA), 110(23): 7868-7870 (9 
Nov 1988). DOE Contract FG02-84ER13299. 

The reactivity of Os2(CO)g(u-CH2) and other diosmacyclo- 
propanes toward CO has been investigated. The preparation of 
Os2(CO)g(u-CHCHs3) from ethylene ditriflate is described, and the 
reversible carbonylation of the osmium complex to a dimetallacy- 
clobutanone is reported. It is noted that even though 
methylene-bridged complexes do not undergo facile CO insertion, 
the ethylene-bridged complexes do. The allyl substitution on the 
carbon of a diosmacyclopropane was found to affect its reactivity 
towards CO insertion and toward C2H, in quite different ways. 35 
refs. 


10786 Electronically stimulated dissociation of NO2 on 
Pt(111). Burns, A.R. (Sandia National Laboratories, Division 1151, 
Albuquerque, New Mexico 87185 (US)); Jennison, D.R.; Stechel, 
E.B. Physical Review [Section] B: Condensed Matter (USA), 
40(14): 9485-9497 (15 Nov 1989). DOE Contract AC04- 
76DP00789. 

The electronically stimulated dissociation of NO. on Pt(111) by 
5-800-eV electrons has been studied through state-selective, time- 
of-flight detection of the NO product above the surface. The NO 
leaves as a direct dissociation product, whereas the O atom re- 
mains on the surface. We find a 10—15-eV dissociation threshold, 
which is much more energetic than the 3.1-eV gas-phase value. 
Because of rapid decay via resonant tunneling from substrate lev- 
els, the shallower adsorbate valence excitations have lifetimes that 
are too short to produce observable dissociation. The threshold 
corresponds to ionization of 3b2 and double ionization of 14> lev- 
els. Holes in these levels cannot be resonantly filled by substrate 
electrons and have the longest lifetimes relative to Auger decay. 
Screening of the hole(s) by the metal proceeds via rehybridization 
between the substrate levels and the 6a; orbital of the molecule. 
The screening charge not only determines the lifetime, but is ex- 
pected to change the excited-state ONO bond angle and NO bond 
length. In the gas phase this results in considerable internal excita- 
tion of the NO product. On the metal surface, however, vibrational 
excitation above v=2 is not observed: The relative populations for 
v=0,1,2 are (1.0):(0.96):(0.52). The average rotational energy (800 
K for each vibrational level) is only 50% warmer than the zero- 
point energy of the ground-state bending motion of the adsorbate. 
Thus the screening charge must be less than unity. The observa- 
tion of shifts to higher translational energy for higher rotational and 
vibrational states indicates the presence of different charge-transfer 
screening densities for the 3b.—' and 1a,~* excitations. 


10787 Low-temperature adsorption of H2S on Ni(001) stud- 
ied by near-edge— and surtace-extended—x-ray-absorption fine 
structure. McGrath, R. (AT&T Bell Laboratories, Murray Hill, New 
Jersey 07974 (US)); MacDowell, A.A.; Hashizume, T.; Sette, F.; 
Citrin, P.H. Physical Review [Section] B: Condensed Matter (USA), 
40(14): 9457-9463 (15 Nov 1989). 

The adsorption of HoS on Ni(001) has been studied with 
surface-extended x-ray-absorption fine structure and near-edge 
x-ray-absorption fine structure (NEXAFS) using the AT&T Bell Lab- 
oratories X15B beamline at the National Synchrotron Light Source. 
At 95 K and full saturation coverage, ~0.45 monolayer (ML) of S 
atoms in fourfold-hollow sites are produced, characteristic of room- 
temperature adsorption, accompanied by ~0.05 ML of oriented 
molecular H2S. Both these atomic and molecular chemisorbed 
species are buried under ~0.9 ML of disordered physisorbed H2S. 
No evidence for HS is found. Above 190 K the two molecular H2S 
phases desorb, leaving only dissociated S. These findings differ 
from previously reported interpretations of data obtained with high- 
resolution electron-energy-loss spectroscopy. They also exemplify 
the utility of NEXAFS for identifying and quantifying atomic and 
molecular surface species even when their difference involves only 
H and the two species coexist. 


10788 Dispersion strengthened copper. Sheinberg, H.; Meek, 
T.T.; Blake, R.D. To Dept. of Energy, Washington, DC. USA Patent 
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4,857,266. 15 Aug 1989. Filed date 5 Dec 1988. USA Patent Appii- 
cation 7 281,158. Int. Cl. B22F 1/00. 4p. Available from Patent and 
Trademark Office, Box 9, Washington, DC 20232. 

The authors present a composition of matter comprised of cop- 
per and particles which are dispersed throughout the copper, 
where the particles are comprised of copper oxide and copper 
having a coating of copper oxide. A method for making this compo- 
sition of matter is described. 


4004 Electrochemistry 


Refer also to citation(s) 9192, 9939, 10123, 10492, 10494, 10495, 
10529, 10730, 11840 


10789  Electrocatalysis of anodic oxygen transfer reactions: 
Comparison of structural data with electrocatalytic phenom- 
ena for bismuth-doped lead dioxide. . Yeo, |.H. (lowa State Univ. 
of Science and Technology, Ames, IA (USA). Dept. of Chemistry); 
Kim, S.; Jacobson, R.; Johnson, D.C. Journal of the Electrochemi- 
cal Society (USA), 136(5): 1395-1400 (May 1989). 

X-ray structural data, O2 evolution overpotentials, and rate con- 
stants are compared for anodic oxidation of Mn(Il) and 2-thiophene 
carboxylic acid (2-TCA) at Bi-doped PbO, in 1.0M HCIO,, It is con- 
cluded that the rutile structure of pure 6-PbO. deposited anodically 
from 1.0M HClO, containing Pb(Il) is retained even as the Bi(IIl) 
content is increased to Bi/Pb ..d.. ca. 0.7, i.e., mole fraction Bi = 
0.4. There is no evidence of a new oxide phase being formed. 
Crystallites of the Bi-PbO2 are deposited with an increasing prefer- 
ential orientation of the 020-plane parallel to the Au substrate 
surface as the ratio Bi/Pb is increased. The kinetic results are dis- 
cussed as a function of the enthalpy of transition between the two 
highest oxide phases for metal oxide electrodes. 


10790 Hydrogen-transparent metal surfaces produced by 
use of molten salts with very low oxygen and water activities. 
Deublein, G. (Stanford Univ., CA (USA). Dept. of Materials Science 
and Engineering); Huggins, R.A. Journal of the Electrochemical 
Society (USA), 136(8): 2234-2250 (Aug 1989). 

One can employ simple thermodynamic principles to predict con- 
ditions under which metals will not form hydrogen-blocking surface 
oxide layers in electrolyte environments. These principles are used 
to show that very low oxygen and water activities can be produced 
in some halide-based molten salt systems by the incorporation of 
alkali hydrides. Under these conditions, some normally very reac- 
tive metals will not form oxide surface layers. As a result, rapid 
interfacial and surface/bulk equilibria with hydrogen can be at- 
tained. Experiments are presented that verify these principles in 
the titanium-hydrogen and vanadium-hydrogen systems by using 
electro chemical methods to measure the thermodynamic and ki- 
netic aspects of the solution of hydrogen and the formation of 
metal hydrides. In addition, it is shown that interfacial equilibrium is 
obtained very rapidly upon iron and aluminum in such metals. 


10791 Carbon-oxygen bond-cleavage reactions by electron 
transfer. 4. Electrochemical and alkali-metal reductions of phe- 
noxynaphthalenes. Thornton, T.A. (Univ. of North Dakota, Grand 
Forks (USA)); Ross, G.A.; Patil, D.; Mukaida, K.; Warwick, J.O.; 
Woolsey, N.F.; Bartak, D.F. Journal of the American Chemical So- 
ciety (USA), 111(7): 2434-2440 (29 Mar 1989). DOE Contract 
FG22-80PC30227. 

The reductions of 1- (1) and 2-phenoxynaphthalene (2) to their 
respective radical anions were observed at —2.42 and —2.48 V vs 
SCE. Cyclic voltammetric and chronoamperometric studies indicate 
that both radical anions have half-lives that are greater than 100 s 
in dry N,N-dimethylformamide. Controlled-potential electrolysis of 
the ethers resulted in relatively slow, regioselective carbon-oxygen 
bond cleavage to produce phenol and naphthalene. The intermedi- 
acy of the naphthyl radical or the naphthyl anion in the reductive 
pathway was tested by the use of an intramolecular radical trap in 
the form of a 2-(3’-butenyl) substituent, i.e., 2-(3’-butenyl)-1- 
phenoxynaphthalene (3). Formation of 1-methylbenz(e)indan (4) 
upon the electrochemical reduction of 3 in the absence and pres- 
ence of D2O confirmed the presence of the 2-(3’-butenyl)naphthy! 
radical in the radical-anion cleavage mechanism. Reduction of the 
phenoxynaphthalenes with Na/HMPA in tetrahydrofuran resulted in 
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slow regioselective cleavage while reduction with Na-K alloy/ 
tetraglyme quantitatively cleaved the ether bond more rapidly. The 
intermediacy of the naphthyl anion, which is produced via the ether 
dianion in the Na-K alloy reduction, was demonstrated by the re- 
duction of 3 at —78 and 0°C. Reduction of 3 at —78°C produced 
only 2-(3’-butenyl)naphthalene (5) whereas reduction at 0°C pro- 
duced both 5 and 4, the latter by anionic cyclization. 


4005 Photochemistry 


Refer also to citation(s) 9486, 10417, 10535, 10772, 10780, 10781, 
11728, 11729, 11905 


10792 (ENEA-RT-TIB-88-27) State-selective spectroscopic 
detection of reaction products (silylene, silicon) in IR laser de- 
composition of silane. Borsella, E.; Fantoni, R. ENEA, Frascati 
(Italy). Centro Ricerche Energia. Dec 1988. 11p. Order Number 
DE90733568. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Submitted to Chemical Physics Letters. 

The decomposition mechanism of silylene (1B1) formed after IR 
multiplephoton dissociation of silane has been investigated by si- 
multaneous acquisition of spontaneous chemiluminescence of 
silylene radicals and state-selective two-photon laser induced fluo- 
rescence spectra of the atomic silicon produced. The aim of this 
paper is to investigate the process of silylene dissociation leading 
to atomic silicon production after IR MPD (Multiple Photon Dissoci- 
ation) of silane. Interest of the subject is primarily due to the 
importance of silane as starting material for laser induced formation 
of silicon thin films and silicon containing ceramic powders. 


10793 (ENEA-RT-TIB-88-29, pp. 31-41) Excimer laser pho- 
tolysis of Zn dialkyls for Zn deposition. Borselia, E. (ENEA, 
Frascati (Italy). Dipt. Tecnologie Intersettoriali di Base); Larciprete, 
R. ENEA, Frascati (Italy). Centro Ricerche Energia. Dec 1988. 
(CONF-8806443-—: 1. international conference on new laser tech- 
nologies and applications, Olympia (Greece), 19 Jun 1988). In 
Contributions to the 1st international conference on new laser tech- 
nologies and applications (Olympia, 19-23 Jun 1988). Order 
Number DE89609812. Available from NTIS (US Sales Only), PC 
AO6/MF A01. 

Excimer laser induced photochemistry of dimettlyzinc (DMZn) 
and diethylzinc (DEZn) was investigated by multiphoton ionization 
time-of flight mass spectroscopy. After the results achieved, DEZn 
was chosen as precursorcompound for zinc film photodeposition. 
The organometallic substance was photolyzed by a focussed KrF 
excimer laser beam perpendicularly impinging onto a quartz sub- 
strate. Localized zinc deposition with thicknesses in the range 
300-3000 A were obtained and thedeposition processes was inves- 
tigated by monitoring the time evolution of the fraction of a He-Ne 
laser beam transmitted by the growing zinc film. 


10794 (ENEA-RT-TIB—88-29, pp. 15-22) Resonant carbon 
dioxide laser induced breakdown in polyatomic molecules. 
Fantoni, R. (ENEA, Frascati (Italy). Dipt. Tecnologie Intersettoriali di 
Base); Borsella, E.; Caneve, L.; Piccirillo, S. ENEA, Frascati (Italy). 
Centro Ricerche Energia. Dec 1988. (CONF-8806443-: 1. interna- 
tional conference on new laser technologies and applications, 
Olympia (Greece), 19 Jun 1988). In Contributions to the 1st inter- 
national conference on new laser technologies and applications 
(Olympia, 19-23- Jun 1988). Order Number DE89609812. Avail- 
able from NTIS (US Sales Only), PC AO6/MF A01. 

The onset of carbon dioxide laser induced decomposition was 
observed by irradiating several polyatomic species (silane, ammo- 
nia, hydrocarbons, fluoro-hydrocarbons) at a wavelength resonant 
with an IR active vibration. Primary fragmentation and subsequent 
ion and radical secondary reactions were monitored and the spon- 
taneous luminiscence detected with a gateable optical multichannel 
analyzer. The resonant laser induced processes can be of 
importance in etching reactors were hydrocarbons and fluoro- 
hydrocarbons are commonly used, as well as in laser chemical 
vapour deposition reactors for the production of sinterable SigN,4 
and SiC powders. 


10795 Temperature of the lowest excited 
singlet-state lifetime of all-trans-6-carotene and fully deuter- 
ated all-trans-6-carotene. Wasielewski, M.R. (Chemistry Division, 
Argonne National Laboratory, Argonne, Illinois 60439 (USA)); John- 
son, D.G.; Bradford, E.G.; Kispert, L.D. Journal of Chemical 
Physics (USA), 91(11): 6691-6697 (1 Dec 1989). DOE Contract 
W-31-109-ENG-38;FG05-86ER13465. 

A 4 ps, 450 nm laser pulse was used to electronically excite all- 
trans-G-carotene and all-trans-6-carotene-dsg in 3-methylipentane. 
The transient absorption spectra of these molecules were mea- 
sured as a function of temperature down to 20 K. In all cases the 
400-500 nm electronic absorption band of each carotene bleaches 
and a new absorption band near 560 nm appears immediately 
upon excitation. These bands recover with single exponential kinet- 
ics: r=8.1+0.5 ps for all-trans-G-carotene, and r=10.5+0.6 ps for 
all-trans-6-carotene-ds_ at 294 K. These recovery times increase 
by about a factor of 2 in glassy 3-methylpentane, and are nearly 
independent of temperature from 100 to 20 K. The weak 
dependencies of the lowest excited single-state lifetime of all-trans- 
§-carotene on deuteration and temperature are discussed in terms 
of nonradiative decay mechanisms within carotenoids. 


4006 Radiation Chemistry 
Refer also to citation(s) 11486 


10796 (INIS-SU-139, pp. 91-92) Physicochemical pro- 
cesses in tracks of nuclear particles in cellulose nitrate 
detectors. Stovbun, S.V.; Salina, A.G.; Kuzina, S.|.; Kuzaev, A.l.; 
Mikhajlov, A.|. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow 
(USSR). 1989. (in Russian). (CONF-8904298-: 6. All-Union confer- 
ence on microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). 
In Proceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. CELLULOSE/radiolysis; CELLULOSE; RADIOLYSIS; 
CHEMICAL REACTION KINETICS; DIELECTRIC TRACK DETEC- 
TORS; G VALUE; GAMMA RADIATION; MEV RANGE 01-10; 
PARTICLE TRACKS; RADIATION DOSES; RADICALS 


10797 (INIS-SU-139, pp. 101-102) Complex methodical ap- 
proach to investigate radiolysis mechanism of solid organic 
substances. Yudin, |.V. Moskovskij Inzhenerno-Fizicheskij Inst., 
Moscow (USSR). 1989. (in Russian). (CONF-8904298—: 6. All- 
Union conference on microdosimetry, Kanev (Ukrainian SSR), 
14-25 Apr 1989). In Proceedings of the 6. All-union conference on 
microdosimetry: Summaries of reports. Order Number 
DE90706000. Available from NTIS (US Sales Only), PC A09/MF 
A01 - OSTI; INIS. 

L-20850. 

Short note. 1 ref. ORGANIC COMPOUNDS/radiolysis; CHEMI- 
CAL REACTION KINETICS; G VALUE; RADIOLYSIS; RADIATION 
DOSES; RADICALS; SOLIDS 


10798 (INIS-SU-—139, pp. 111) Radiation effect on polymeric 
chain collapse. Andreev, S.G. Moskovskij Inzhenerno-Fizicheskij 
Inst., Moscow (USSR). 1989. (In Russian). (CONF-8904298-: 6. 
All-Union conference on microdosimetry, Kanev (Ukrainian SSR), 
14-25 Apr 1989). In Proceedings of the 6. All-union conference on 
microdosimetry: Summaries of reports. Order Number 
DE90706000. Available from NTIS (US Sales Only), PC A09/MF 
A01 - OSTI; INIS. 

L-20850. 

Short note. POLYMERS/chemical radiation effects; POLYMERS/ 
depolymerization; CHEMICAL REACTION KINETICS; PHASE 
STUDIES; POLYMERS; DEPOLYMERIZATION; SOLVENTS 


10799 ESR study of the 2,3-diazabicyclo[2.2.2]joct-2-ene rad- 
ical cation in freon matrices. Williams, F.; Qing-Xiang Guo; 
Petillo, P.A.; Nelsen, S.F. Journal of the American Chemical Soci- 
ety (USA), 110(23): 7887-7888 (9 Nov 1988). DOE Contract 
FG05-88ER13852. 

ESR results are reported that demonstrate that the rigid 2,3- 
diazabicyclo[2.2.2]oct-2-ene (1) radical cation has the expected 
sigma structure with a b2(n-)SOMO in C2 o symmetry. The effects 
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of gamma radiation on the above mentioned radical in Freon matri- 
ces are reported. Photoconversion of 1 to the cyclohexene radical 
cation was also observed in CF2CICFCl, and CFCloCFClz, and re- 
action schemes are suggested. 17 refs., 2 figs., 1 tab. 


4007 Radiochemistry and Nuclear Chemistry 


Refer also to citation(s) 9184, 9185, 9701, 9703, 9826, 9827, 
9828, 9829, 10673, 10674, 10675, 10676, 10677, 10681, 11807, 
11808, 11809 


10800 Fission by high-energy protons. Friedlander, G. 
(Brookhaven National Lab., Upton, NY (USA)). pp. 45 of Nuclear 
chemistry and technology. Third Chemical Congress of North 
America. American Chemical Society, Washington, DC (US) 
(1988). DOE Contract AC02-76CH00016. (CONF-8806418—: Sym- 
posium on the 50th anniversary of the discovery of fission, Toronto 
(Canada), 5-10 Jun 1988). 

Fission induced by protons with kinetic energies between a few 
hundred MeV and 30 GeV will be reviewed. This work, which was 
largely done in the 1950's and 60's, includes studies of fission 
cross sections, charge dispersion and mass distribution of fission 
products, as well as energies and angular distributions of frag- 
ments. The large body of data available indicates two distinct 
modes of fission: the classical one associated with low excitation 
energies of the fissioning nucleus and leading to neutron-rich prod- 
ucts, the other characterized by high energy deposition and leading 
to neutron-deficient products. The dependence of the probabilities 
of these two modes on target material and proton energy will be 
discussed. 


4008 Combustion, Pyrolysis, and High- 
Temperature Chemistry 


Refer also to citation(s) 9486 


10801  Bluff-body burner flows, fuel concentrations, and 
flame regimes. Kelly, J.T. (Altex Technologies Corp., Santa Clara, 
CA (US)); Namazian, M.; Schefer, R. pp. 185 of Proceedings of 
the fossil fuels combustion symposium. 1989. Singh, S.N. Ameri- 
can Society of Mechanical Engineers, New York, NY (1989). 
(CONF-8901109-: Fossil fuels combustion symposium, Houston, 
TX (USA), 22-25 Jan 1989). 

The authors discuss the recirculating flow and fuel concentration 
fields downstream of a bluff-body burner characterized using laser 
Doppler velocimetry and Raman scattering imaging, respectively. 
The fuel-to-air momentum flux ratio was found to be an important 
correlating parameter. At high momentum flux ratios, the fuel jet 
penetrates the recirculation zone and flow and concentration fields 
are similar to simple jet cases. At low momentum flux ratios, the 
fuel jet stagnates and is dispersed within the recirculation zone. As 
momentum flux ratio increases, recirculation zone fuel concentra- 
tions first increase and then decrease. At the peak concentration, 
the recirculation zone fuel concentrations exceed the flammability 
limits and flames become lifted. The lifting of flames and their 
character were found to be related to recirculation zone fuel con- 
centrations. 


10802 Temperature measurements in a vapor axial deposi- 
tion flame by spontaneous Raman spectroscopy. Allendorf, 
M.D. (Combustion Research Facility, Sandia National Laboratories, 
Livermore, California 94551-0969 (USA)); Bautista, J.R.; Potkay, E. 
Journal of Applied Physics (USA), 66(10): 5046-5051 (15 Nov 
1989). 

Spontaneous Raman spectra of oxygen and nitrogen have been 
used to determine temperatures in flames produced by a vapor 
axial deposition (VAD) burner, both with and without silicon tetra- 
chloride added to form silica particles. VAD flames in the absence 
of silicon tetrachloride contain steep temperature gradients in both 
the axial and radial directions. The addition of silicon tetrachloride 
produces substantial changes in flame structure, as characterized 
by the movement of an axial thermal front to a location higher in 
the flame. This indicates that the effects of silicon tetrachloride 
upon flame properties cannot be neglected in computational mod- 
els designed to predict silica deposition rates. These results also 
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show that spontaneous Raman scattering measurements are feasi- 
ble in silica-laden VAD flames and can yield insight into the 
structure of such flames. Because of the presence of large thermal 
gradients, the high spatial resolution obtained in these measure- 
ments (0.6 mm of the laser beam was imaged) represents the 
minimum required to obtain accurate measurements of temperature 
and species concentrations in these complex diffusion flames. 


10803 Crossed molecular beam study of the reaction 
O(P)+C2H,. Schmoltner, A.M. (Material and Chemical Sciences 
Division, Lawrence Berkeley Laboratory and Department of Chem- 
istry, University of California, Berkeley, California 94720 (US)); 
Chu, P.M.; Brudzynski, R.J.; Lee, Y.T. Journal of Chemical Physics 
(USA), 91(11): 6926-6936 (1 Dec 1989). DOE Contract AC03- 
76SF00098. 

The reaction between ground state atomic oxygen and ethylene 
was studied under single collision conditions using the crossed 
molecular beam method. At an average collision energy of about 6 
kcaV/mol, the two major primary reaction channels are (a) the for- 
mation of CH; and CHO and (b) the formation of CoH3O and H. 
Product angular distributions and time-of-flight spectra were mea- 
sured and the translational energy release was determined for 
each channel. The observed results and calculated potential en- 
ergy surfaces suggest that after the addition of OP) to ethylene 
forming a triplet diradical, channel (a) occurs by way of intersystem 
crossing to the singlet state, 1,2-H migration and subsequent C—C 
bond rupture, whereas channel (b) proceeds mostly through the di- 
rect dissociation of the intermediate triplet diradical, except for a 
small contribution from H atom elimination of the singlet acetalde- 
hyde intermediate. 
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Refer also to citation(s) 9199, 9447, 9470, 9615, 9616, 9617, 
9618, 9619, 9620, 9621, 9622, 9623, 9624, 9625, 10465, 10623, 
10914, 10962, 11004, 12152, 12159 


10804 (AD-A-211905/5/XAB) Anisotropy and microstructure 
of high-coercivity rare earth permanent magnets. Final report. 
Fidler, J.; Grossinger, R.; Kirchmayr, H.; Skalicky, P. Technische 
Univ., Vienna (Austria). Inst. fuer Angewandte und Technische 
Physik. Jun 1989. 27p. Available from NTIS, PC AO3/MF A01. 

In Nd2Fe14B-based permanent magnets, the coercivity is in 
practice only 20 - 40 % of the theoretical limits. This study investi- 
gates Nd-Fe-B based compounds with respect to their magnetic 
anisotropy behavior and characterizes the microstructure of sin- 
tered Nd-Fe-B-based permanent magnets. The anisotropy field HA 
was determined by using the Singular Point Detection (SPD) tech- 
nique, and the microstructural investigations were carried out on a 
JEOL 200 CS analytical transmission electron microscope equipped 
with a high take-off energy dispersive (EDS) X-ray analyzer. 


10805 (ALS/TR-89-05) Lifetime tests on 12 VDC and 24 
VDC lamps. (Tests de Longevite des Lampes 12 V et 24 V CC). 
Pong loi, P. (Institut des Energies Renouvelables pour le Pacifique 
Sud, Mahina, Tahiti (French Polynesia)); Ah Chou, |. Sandia Na- 
tional Labs., Albuquerque, NM (USA); Institut des Energies 
Renouvelables pour le Pacifique Sud, Mahina, Tahiti (French Poly- 
nesia). Feb 1989. 50p. Translation source information not 
available. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-76DP00789. Order Number DE90004008. Available 
from NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

This report shows the advantages of fluorescent lamps, measur- 
ing conditions for lifetime tests, and detailed results of tests on 
each lamp, tabulated in the measuring tables. 


10806 (CONF-8805337—) Turbomachinery: Research pro- 
grams. Proceedings of the meeting held at Genoa University 
(italy), 5 May 1988. Consiglio Nazionale delle Ricerche, Rome 
(Italy). Progetto Finalizzato Energetica. Jun 1988. 520p. (in Italian). 
From Meeting on turbomachinery: research programs; Genoa 





(Italy); 5 May 1988. Order Number DE90733700. Available from 
NTIS (US Sales Only), PC A22. 

This book, containing papers given at the Turbomachinery: Re- 
search programs meeting’, is divided into four sections - fluid 
dynamic studies, unsteady flow and mechanical vibrations, steam 
turbine performances, experimental tests on turbomachinery and 
turbine blades. Separate abstracts were prepared for each of the 


21 papers. 


10807 (CONF-8805337-—, pp. 13-32) Development of a 
three-dimensional model for viscous, unsteady flow in turbo- 
machinery. Bassi, F. (Politecnico di Milano, Milan (italy). Dipt. di 
Energetica). Consiglio Nazionale delle Ricerche, Rome (italy). Pro- 
getto Finalizzato Energetica. Jun 1988. (In Italian). From Meeting 
on turbomachinery: research programs; Genoa (Italy); 5 May 1988. 
In Turbomachinery: Research programs. Proceedings of the meet- 
ing held at Genoa University (Italy), 5 May 1988. Order Number 
DE90733700. Available from NTIS (US Sales Only), PC A22. 

The paper describes the most recent results obtained in the field 
relevant to the calculation of three-dimensional non-viscous and 
two-dimensional turbulent flows. The main problems regard the 
generation of the calculation grid, the extension of the 3-D code for 
flat cascades to annular cascades, the implementation of the 
Baldwin-Lomax algebraic model for turbulence, and the use of the 
techniques of localized densification of the calculation grid for tur- 
bulent flows. 


10808 (CONF-8805337—, pp. 131-141) Three-dimensional 
non-viscous compressible flows: Numerical solution (axial tur- 
bomachines). Napolitano, M. (Bari Univ. (Italy). Ist. di Macchine 
ed Energetica); Fortunato, B.; Dadone, A. Consiglio Nazionale 
delle Ricerche, Rome (italy). Progetto Finalizzato Energetica. Jun 
1988. (In Italian). From Meeting on turbomachinery: research pro- 
grams; Genoa (Italy); 5 May 1988. In Turbomachinery: Research 
programs. Proceedings of the meeting held at Genoa University 
(Italy), 5 May 1988. Order Number DE90733700. Available from 
NTIS (US Sales Only), PC A22. 

Applications are presented for a spherical source flow for which 
the exact solution is noted, and for flow within an elbow, in which 
the total inlet pressure gradient produces secondary flows similar to 
those typical of axial turbomachine. All the mathematical methods 
described in this paper are based on the lambda formulation for 
the Eulerian equations which were simplified for the case of isen- 
tropic flows or, used in their complete form, for flows with losses. 


10809 (CONF-8805337-, pp. 143-191) Effects of turbine 
blade surface roughness and shop work tolerances on low 
pressure stage steam turbine performance. Frenna, G. (Ansaldo 
Componenti, Genoa (italy)); Lambardi, F. Consiglio Nazionale delle 
Ricerche, Rome (Italy). Progetto Finalizzato Energetica. Jun 1988. 
(In Italian). From Meeting on turbomachinery: research programs; 
Genoa (Italy); 5 May 1988. In Turbomachinery: Research pro- 
grams. Proceedings of the meeting held at Genoa University (Italy), 
5 May 1988. Order Number DE90733700. Available from NTIS 
(US Sales Only), PC A22. 

This paper presents the results of an analysis on the effects that 
deviations between design and fabricated profiles produce in profile 
performance. These errors may be due to micro-geometric errors 
(surface roughness) and/or macro-geometric errors (fabrication tol- 
erances on edges). Performance losses may be in terms of profile 
yield and developed power or, in terms of mechanical behaviour 
expressed as tensile stresses and natural frequencies. The study 
was carried out by observing the behaviour of a certain number of 
sections and nozzles in low pressure stages. 


10810 (CONF-8805337—, pp. 277-290) Mathematical model 
and analysis of current in a radialinflow turbine. Pavesi, G. 
(Padua Univ. (italy). Dipt. di Ingegneria Meccanica). Consiglio 
Nazionale delle Ricerche, Rome (Italy). Progetto Finalizzato Ener- 
getica. Jun 1988. (in Italian). From Meeting on turbomachinery: 
research programs; Genoa (Italy); 5 May 1988. In Turbomachinery: 
Research programs. Proceedings of the meeting held at Genoa 
University (Italy), 5 May 1988. Order Number DE90733700. Avail- 
able from NTIS (US Sales Only), PC A22. 

A theoretical solution based on Wu's approach to the prediction 
of quasi three-dimensional flows in turbomachines is presented. By 
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this method, the flow distribution in a radial-inflow turbine was cal- 
culated and the results were compared with experimental data. It 
was found that the calculation results are in close agreement with 
the experimental ones only if we take into consideration the flow 
distorting action of either volute or diffuser vanes in the boundary 
condition. 


10811 (CONF-8805337-, pp. 293-317) Unsteady flow and 
vibrations induced in turbine blades: Contributions to theoret- 
ical and experimental investigations. Benvenuto, G. (L'Aquila 
Univ. (Italy)); Troilo, M. Consiglio Nazionale delle Ricerche, Rome 
(Italy). Progetto Finalizzato Energetica. Jun 1988. (in Italian). From 
Meeting on turbomachinery: research programs; Genoa (italy); 5 
May 1988. In Turbomachinery: Research Programs. Proceedings 
of the meeting held at Genoa University (Italy), 5 May 1988. Order 
Number DE90733700. Available from NTIS (US Sales Oniy), PC 
A22. 

A mathematical model is developed for fluid dynamic auto- 
excitated vibrations in turbine blades. In particular, with reference 
to theoretical aspects, the paper deals with the numerical analytical 
methods developed for the prediction of flutter instability in turbine 
cascades. With reference to experimental aspects, a description is 
given of recently installed instrumentation (at the test facility of the 
University of Genoa, Italy) for flow visualization and detection of 
unsteady flows by means of interferometry. 


10812 (CONF-8805337-, pp. 320-339) Calculating com- 
pressible fluid flowrates in airfoil cascades to determine 
aerolastic stability in unsteady flow conditions. Part 1: The- 
ory. Marchi, L. (Florence Univ. (Italy). Dipt. di Energetica); Stecco, 
S.S. Consiglio Nazionale delle Ricerche, Rome (italy). Progetto Fi- 
nalizzato Energetica. Jun 1988. From Meeting on turbomachinery: 
research programs; Genoa (Italy); 5 May 1988. In Turbomachinery: 
Research programs. Proceedings of the meeting held at Genoa 
University (Italy), 5 May 1988. Order Number DE90733700. Avail- 
able from NTIS (US Sales Only), PC A22. 

This two-part paper presents a theoretical investigation of the 
aerodynamic response of an oscillating cascade in a non-uniform 
subsonic flow. A previously derived solution for the potential used 
to provide blade surface pressure distributions serves as boundary 
condition for the second problem. Thus, the solution for the un- 
steady pressure field described in Part 1 furnishes the complete 
solution to the linearized mathematical model of the problem. The 
partial differential equation for the pressure potential is solved by 
an integral transform technique, thereby generating an integral 
equation relating the known upstream non-uniformity and oscillatory 
motion at the cascade to the unknown pressure acting upon it. The 
features of the program (LINUS), i.e. extremely reduced number of 
input data that can be easily interpreted geometrically, and results 
that are little affected by variations in the number of points used in 
discretizing the airfoils, make it readily applicable for industrial use. 


10813 (CONF-8805337-, pp. 339-355) Calculating com- 
pressible fluid flowrates in airfoil cascades to determine 
aeroelastic stability in unsteady flow conditions. Part 2: Appli- 
cation. Marchi, L. (Florence Univ. (italy). Dipt. di Energetica); 
Stecco, S.S. Consiglio Nazionale delle Ricerche, Rome (italy). 
Progetto Finalizzato Energetica. Jun 1988. From Meeting on turbo- 
machinery: research programs; Genoa (Italy); 5 May 1988. In 
Turbomachinery: Research programs. Proceedings of the meeting 
held at Genoa University (Italy), 5 May 1988. Order Number 
DE90733700. Available from NTIS (US Sales Only), PC A22. 

The analytical numerical aspects of the LINUS caiculation pro- 
gram were examined in Part 1 of this paper. Results using the 
program to calcultate the behaviour of flat-plate cascades and the 
effects of curvature on the blading are presented herein. The pro- 
posed mode! has proven particularly suited for applications relating 
to steam and gas turbomachinery. It allows accurate assessment 
of the influence of numerous parameters that characterize un- 
steady cascade behaviour, including the interblade phase vibration 
angle, the stagger angle, the pitch-to-chord ratio the reduced vibra- 
tion frequency, and the Mach number of the undisturbed flow. 


10814 (CONF-8805337-, pp. 357-376) Aeroelastic instability 
of turbine blades: Performance testing, comments on results 
and comparative evaluations. Stecco, S.S. (Florence Univ. (italy). 
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Dipt di Energetica); Marchi, L.; Lazzati, P.; Michelotti, P.; Solari, A.; 
Ursino, G.; Rebizzo A. Consiglio Nazionale delle Ricerche, Rome 
(Italy). Progetto Finalizzato Energetica. Jun 1988. (in Italian). From 
Meeting on turbomachinery: research programs; Genoa (Italy); 5 
May 1988. In Turbomachinery: Research programs. Proceedings of 
the meeting held at Genoa University (Italy), 5 May 1988. Order 
Number DE90733700. Available from NTIS (US Sales Only), PC 
A22. 

The study of problems relative to aeroelasticity of turbine blades 
has necessitated, due to the broadness of the argument and high 
reseach costs, coordinated efforts. This paper describes the re- 
search institutions, test facilities housing the wind tunnels used for 
experimental tests, the set-up of test apparatus, relative instrumen- 
tation, first results and comparative evaluations. 


10815 (CONF-8805337-, pp. 377-394) Rotary turbine for re- 
duced flows. Florio, G. (Calabria Univ., Arcavacata di Rende 
(Italy). Dipt. di Meccanica); Scornaienchi, N.M. Consiglio Nazionale 
delle Ricerche, Rome (italy). Progetto Finalizzato Energetica. Jun 
1988. (in Italian). From Meeting on turbomachinery: research pro- 
grams; Genoa (Italy); 5 May 1988. In Turbomachinery: Research 
programs. Proceedings of the meeting held at Genoa University 
(Italy), 5 May 1988. Order Number DE90733700. Available from 
NTIS (US Sales Only), PC A22. 

The principal characteristics of the steam turbine are its simple 
design (and therefore low fabrication cost) and capability of han- 
dling very small rates in the order grams/s. Another important 
characteristic is that the deflector channel receives fluid without in- 
cidence for any value of relative velocity. This allows for a wider 
field of application as compared with bladed turbines. Taking into 
account losses due to the fact that the fluid works at relatively high 
velocities for long sections and to fluid leakage, efficiencies have 
been estimated at about 40%. 


10816 (CONF-8805337-, pp. 485-508) D.I.ME.CA. wind tun- 
nel for transonic flows: Tests on nozzle arrays and 
aerodynamic probes. Cabitza, S. (Cagliari Univ. (Italy). Dipt. di In- 
gegneria Meccanica); Mandas, N.; Nurzia, F. Consiglio Nazionale 
delle Ricerche, Rome (Italy). Progetto Finalizzato Energetica. Jun 
1988. (in Italian). From Meeting on turbomachinery: research pro- 
grams; Genoa (Italy); 5 May 1988. In Turbomachinery: Research 
programs. Proceedings of the meeting held at Genoa University 
(Italy), 5 May 1988. Order Number DE90733700. Available from 
NTIS (US Sales Only), PC A22. 

This paper deals with the modifications to the D.I.ME.CA (De- 
partment of Mechanical Engineering, University of Cagliari, Italy) 
wind tunnel which were performed in order to carry out transonic 
and supersonic flow tests on cascades aerodynamic probes (i.e. 
pressure gages). A discussion is made on some results obtained 
on nozzle arrays and on the calibration of bi-directional wedge 
probes WP 11.3. comparisons are made with results obtained at 
thirteen European labs. 


10817 (CONF-8911125-2) Design and implementation of a 
multi-sensor fusion algorithm on a hypercube computer archi- 
tecture. Glover, C.W. Oak Ridge National Lab., TN (USA). [1989]. 
16p. Sponsored by U.S. Department of Defense; U.S. DOE Energy 
Research. DOE Contract AC05-840R21400. Contract 40-1579-85. 
From SPIE symposium on advances in intelligent robotic systems; 
Philadelphia, PA (USA); 5-8 Nov 1989. Order Number 
DE90003682. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

A multi-sensor integration (MSI) algorithm written for sequential 
single processor computer architecture has been transformed into 
a concurrent algorithm and implemented in parallel on a multi- 
processor hypercube computer architecture. This paper will present 
the philosophy and methodologies used in the decomposition of 
the sequential MSI algorithm, and its transformation into a parallel 
MSI algorithm. The parallel MSI algorithm was implemented on a 
NCUBE™ hypercube computer. The performance of the parallel 
MSI algorithm has been measured and compared against its se- 
quential counterpart by running test case scenarios through a 
simulation program. The simulation program allows the user to de- 
fine the trajectories of all players in the scenarios, and to pick the 
sensor suites of the players and their operating characteristics. 


270 ERA Vol. 15, No. 5 


10818 (ENEA-RT-PAS-—89-16) Pertormance of HEPA air fil- 
ters in high temperatures. Perna, W. Comitato Nazionale per 
I'Energia Nucleare, Casaccia (Italy). Dipt. Protezione Ambiente e 
Salute dell'Uomo. Jun 1989. 27p. (in Italian). Order Number 
DE90733577. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

High efficiency particulate air (HEPA) filters play a very important 
role in air ventilation systems of industrial and nuclear plants. 
Therefore, it is fundamental to know the behaviour and limits of 
such filters during accidental situations as, for example, a rise of 
temperature of the air to be filtered (effect on fire, etc.). The IPF 
8000 facility of the environmental engineering laboratory at the En- 
ergy Research Center in Casaccia (Italy) allows the simulation of 
this type of accidental situation. Commercial HEPA filters, resistant 
to a maximum temperature of 280 C and to a high number of ther- 
mic cycles, were submitted to repeated heating at temperatures 
increasing continuously until the declared maximum (280 C). By 
this type of study, it was possible to assess the evolution versus 
temperature, of some of the most important characteristic parame- 
ters of the filters, such as decontamination factor and pressure 
drop. The reported results can be interesting to those working in the 
field of air treatment. The filter efficiency test, made during heating 
at different temperatures, was carried out using, as a test material, 
a sodium chloride aerosol produced from an acqueous solution. 


10819 (EPRI-NP-6631-D) Technical repair guidelines for 
the Limitorque Model SMB-00 valve actuator: Final report. 
Richardson, R.D. (Advanced Technology Engineering Systems, 
Inc., Reston, VA (USA)); Myers, R.F.; White, M.L.; Paulson, B.A. 
Electric Power Research Inst., Palo Alto, CA (USA); Advanced 
Technology Engineering Systems, Inc., Reston, VA (USA). ¢ Dec 
1989. 186p. Sponsored by Electric Power Research Institute. Avail- 
able from Research Reports Center, Box 50490, Palo Alto CA 
94303. 

This technical repair guidelines (TRG) is the second in a series 
of documents that is devoted to the comprehensive maintenance 
and repair of Limitorque motor-operated valve actuators. The first 
TRG addressed the Limitorque model SMB-000 valve actuator and 
serves as the parent or baseline document for all other Limitorque 
TRG's. Generic, non-model-specific information which was pro- 
vided in the SMB-000 TRG will not be repeated in SMB-000 TRG. 
Only additional model-specific, non-redundant, field-level informa- 
tion or instructions are addressed. These instructions and 
information are in detailed, stand-alone format such that referral to 
other TRGs is reduced. The instructional scope of this TRG is lim- 
ited to the Limitorque SMB-000 valve actuator, mounted on a 
non-rotating rising stem valve. Much of the information provided in 
this publication is applicable to other types of valves and installa- 
tion arrangements. Due to the variety of applications and 
manufacturer's design changes to the basic SMB-000 actuator, 
care must be taken to be sure that the information contained in this 
TRG is applicable for each particular SMB-000 actuator. Although 
this document was written with the latest available information, 
changes to the actuator’s design, parts availability, etc., may su- 
persede this document. This publication was prepared with the aid 
of industry recognized subject experts and is adaptable for use 
throughout the power producing industry with only minor plant- 
specific changes. This publication will mot supersede the 
manufacturer's technical instructions but rather elaborate on its 
technical instructions. The following chapters will address both the 
similarities and differences in design, operation, and maintenance 
of the SMB-000 and SMB-000 model valve actuator. The major 
difference between these two models is the larger size of the SMB- 
00 model to accommodate its greater torque and thrust output. 


10820 


(K-2060) UF, cylinder overpack phenolic foam drop 
testing. Strunk, W.D.; Barlow, C.R. Oak Ridge Gaseous Diffusion 
Plant, TN (USA). May 1989. 17p. Sponsored by U.S. DOE Nuciear 


Energy. DOE Contract AC05-840T21400. Order Number 
DE90005005. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Drop testing of UF, cylinder overpack models has been used to 
compare the mechanical shock-absorbing abilities of phenolic 
foams made from reagent and commercial grades of chemicals. 
Reagent-grade chemicals are specified in the US Department of 





Energy “Material and Equipment Specification,” SP-9, Rev. 1. Addi- 
tionally, comparison drops were made at room temperature (75°F) 
and at typical minimum-service temperature (-40°F) with models 
using phenolic foams made with the commercial-grade chemicals. 
The test results demonstrate the mechanical equivalence of the 
two foams, as well as the ability of the foam system to provide rea- 
sonable shock protection at low temperatures. 


10821 (ORNL/FTR-3476) [Advanced materials, robotics, 
and advanced computers for use in nuclear power plants]: 
Foreign trip report, November 4-12, 1989. White, J.D. Oak 
Ridge National Lab., TN (USA). 17 Nov 1989. 16p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC05-840R21400. Or- 
der Number DE90003478. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The aim of the IAEA Technical Committee Workshop was to 
provide an opportunity to exchange information on the status of ad- 
vances in technologies such as improved materials, robotics, and 
advanced computers already used or expected to be used in the 
design of nuclear power plants, and to review possible applications 
of advanced technologies in future reactor designs. Papers were 
given in these areas by Belgium, France, Mexico, Canada, Russia, 
India, and the United States. Notably absent from this meeting 
were Japan, Germany, Italy, Spain, the United Kingdom, and the 
Scandinavian countries — all of whom are working in the areas of 
interest to this meeting. Most of the workshop discussion, however, 
was focused on advanced controls (including human-machine 
interface and software development and testing) and electronic de- 
scriptions of power plants. Verification and validation of design was 
also a topic of considerable discussion. The traveler was surprised 
at the progress made in 3-D electronic images of nuclear power 
plants and automatic updating of these images to reflect as-built 
conditions. Canadian plants and one Mexican plant have used 
photogrammetry to update electronic drawings automatically. The 
Canadians also have started attaching other electronic data bases 
to the electronic drawings. These data bases include parts informa- 
tion and maintenance work. The traveler observed that the 
Advanced Controls Program is better balanced and more forward 
looking than other nuclear controls R&D activities described. The 
French participants made this observation in the meeting and ex- 
pressed interest in collaborative work in this area. 


10822 (ORNL/TM—11308) Job planning and execution mon- 
itoring for a human-robot symbiotic system. Parker, L.E. Oak 
Ridge National Lab., TN (USA). Nov 1989. 32p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. 
(CESAR-89/34). Order Number DE90004464. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

The human-robot symbiosis concept has the fundamental objec- 
tive of bridging the gap between fully human-controlled and fully 
autonomous systems to achieve true human-robot cooperative con- 
trol and intelligence. Such a system would allow improved speed, 
accuracy, and efficiency of task execution, while retaining the hu- 
man in the loop for innovative reasoning and decision-making. 
Earlier research has resulted in the development of a robotic 
system architecture facilitating the symbiotic integration of teleoper- 
ative and automated modes of task execution. This architecture 
reflects a unique blend of many disciplines of artificial intelligence 
into a working system, including job or mission planning, dynamic 
task allocation, human-robot communication, automated monitor- 
ing, and machine learning. This report focuses on two elements of 
this architecture: the Job Planner and the Automated Monitor. 17 
refs., 7 figs. 


10823 (SAND-89-1320) Small screw study: Interim report 
on fastener tensile strength and optimum thread depth. 
Diegert, K.V. (Sandia National Labs., Albuquerque, NM (USA) ); 
Dorrell, L.R.; Reese, R.T.; Lazarus, L.J. Sandia National Labs., Al- 
buquerque, NM (USA). Oct 1989. 132p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC04-76DP00789. Order Number 
DE90005001. Available from NTIS, PC A07/MF A01 - OSTI; GPO 
Dep. 

This report summarizes about 1260 tests performed on small 
threaded fasteners (equal to or less than 1/4 inch in diameter and 
designated as 1/4-20 UNC, #4-40 UNC, #2-56 UNC, and 1.0 
UNM). Tests determined the tensile strengths of the screws, the 
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lengths of engagement needed to develop the full tensile strengths 
when the screws were engaged in 6061-T6 Aluminum, Hiperco 50, 
and 303 Stainless Steel, and whether relationships existed between 
the tensile strengths and Knoop Micro-Hardness measurements 
taken on the threaded ends of the screws. 17 figs., 13 tabs. 


10824 (SAND-89-2820C) Results of error correction tech- 
niques applied on two high accuracy coordinate measuring 
machines. Pace, C. (Sandia National Labs., Albuquerque, NM 
(USA) ); Doiron, T.; Stieren, D.; Borchardt, B.; Veale, R. Sandia 
National Labs., Albuquerque, NM (USA). [1990]. 11p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-900250—1: Measurement science conference, Anaheim, 
CA (USA), 8-9 Feb 1990). Order Number DE90003341. Available 
from NTIS, PC A03/MF A01 - OSTI. 

The Primary Standards Laboratory at Sandia National Laborato- 
ries (SNL) and the Precision Engineering Division at the National 
Institute of Standards and Technology (NIST) are in the process of 
implementing software error correction on two nearly identical high- 
accuracy coordinate measuring machines (CMMs). Both machines 
are Moore Special Tool Company M-48 CMMs which are fitted with 
laser positioning transducers. Although both machines were manu- 
factured to high tolerance levels, the overall volumetric accuracy 
was insufficient for calibrating standards to the levels both laborato- 
ries require. The error mapping procedure was developed at NIST 
in the mid 1970's on an earlier but similar model. The error map- 
ping procedure was originally very complicated and did not make 
any assumptions about the rigidness of the machine as it moved, 
each of the possible error motions was measured at each point of 
the error map independently. A simpler mapping procedure was 
developed during the early 1980's which assumed rigid body mo- 
tion of the machine. This method has been used to calibrate lower 
accuracy machines with a high degree of success and similar soft- 
ware correction schemes have been implemented by many CMM 
manufacturers. The rigid body model has not yet been used on 
highly repeatable CMMs such as the M48. In this report we 
present early mapping data for the two M48 CMMs. The SNL CMM 
was manufactured in 1985 and has been in service for approxi- 
mately four years, whereas the NIST CMM was delivered in early 
1989. 4 rets., 5 figs. 


10825 (WHC-SP-0472-Rev.1) implementation plan for Title 
40 Code of Federal Regulations Parts 280 and 281: Final rules 
for Underground Storage Tanks: Revision 1. Morton, M.R. 
Westinghouse Hanford Co., Richland, WA (USA). Nov 1989. 52p. 
Sponsored by U.S. DOE Environment Health & Safety. DOE Con- 
tract ACO6-87RL10930. Order Number DE90004791. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

This report presents the timetables, responsible organizations, 
and methods required to comply with the newly promulgated Un- 
derground Storage Tank (UST) Regulations Title 40 Code of 
Federal Regulations (CFR) 280 and 281. These rules were promul- 
gated by the US Environmental Protection Agency (EPA) on 
September 23, 1988, and became effective December 22, 1988. 
These regulations are required by Subtitle | of the Resource Con- 
servation and Recovery Act of 1976. Their purpose is to protect 
the groundwater supplies of the United States in the following 
ways: closing old tanks, detecting and remediating tank leaks and 
spills, establishing stringent standards for new tanks, and upgrade 
of existing tanks to new-tank standards. 8 refs., 1 fig., 5 tabs. 


10826 (WSRC-RP-89-799) Examples of robots and teleop- 
erators at the Savannah River Site. Ward, C.R.; Heckendorn, 
F.M.; Vandewalle, R.C. Westinghouse Savannah River Co., Aiken, 
SC (USA). [1989]. 7p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract ACO9-89SR18035. (CONF-891087-12: IEEE nu- 
clear science symposium and exhibits, San Francisco, CA (USA), 
25-27 Oct 1989). Order Number DE90004659. Available from 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The Savannah River Site manufactures nuclear materials for the 
US Department of Energy. In recent years robots and mobile tele- 
operators have been used to reduce the radiation exposure of 
personnel at this site. Two examples of robots that have signifi- 
cantly reduced radiation exposure are the Shielded Cells Waste 
Handling Robot and the Shielded Cells Sample Handling Robot. 
The Shielded Celis Waste Handling Robot has been in operation 
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for over four years. It removes cans of radioactive waste from the 
Shielded Cells, seals the can in a plastic bag, and places the cans 
in a waste drum. The Shielded Cells Sample Handling Robot has 
been in operation for only a few months. It opens a door to one of 
the Shielded Celis, removes a radioactive sample from a shielded 
container, laces it in the cell, and closes the door. Two examples 
of tasks where mobile teleoperators have significantly reduced radi- 
ation exposure are removal of a contaminated junction box, and 
lead removal from sadioactive vessels. In the first example, ra- 
dioactive liquid had leaked into an obsolete junction box. This 
caused the box to be internally contaminated to a level of 200 
Rem/hr. at the surface. A mobile teleoperator was used to remove 
the box. In the second example, deionizer vessels must have the 
lead counterweights removed before the vessels can be properly 
buried. Radiation levels at the surface of these vessels measure as 
much as 5 Rem/hr. A mobile teleoperator was used to remove the 
lead counterweights from several of these vessels. 4 refs., 8 figs. 


10827 Preliminary experiments with three identical ultrapre- 
cision machine tools. Evans, C. (Univ. of Wisconsin and 
Precision Engineering Div., National Bureau of Standards, 
Gaithersburg, MD (US)); Hannah, P.; Rhorer, R. pp. 376 of Ad- 
vances in fabrication and metrology for optics and large optics. 
Arnold, J.P.; Parks, R.E SPIE Society of Photo-Optical Instrumen- 
tation Engineers, Bellingham, WA (1988). (CONF-8808120-: 
Advances in fabrication and metrology for optics and large optics, 
San Diego, CA (USA), 14-19 Aug 1988). 

This paper outlines the underlying philosophy of, and reports 
preliminary results from, experiments with three nominally identical 
diamond turning machines. Identical tools, specially fabricated from 
the same diamond, were used to machine mirrors from blanks cut 
from the same base material using previously specified process 
parameters; parts produced are compared. 


10828  Criticality analysis of the cask drop accident. Napoli- 
tano, D.G. Transactions of the American Nuclear Society (USA), 
59: 175-176 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The accidental drop of a 100-t light water reactor spent-fuel ship- 
ping or storage cask in a spent-fuel pool can lead to severe 
distortion of the spent-fuel racks and stored assemblies. This is a 
serious challenge to the criticality safety margins designed into the 
storage racks. Under such conditions, credit is allowed for the 
presence of soluble boron, but analysis of the geometric distortion 
must be included. The objective of this paper is to demonstrate the 
criticality safety of a typical pressurized water reactor (PWR) spent- 
fuel rack for the cask drop accident. In this typical rack, the storage 
cell is a steel canister surrounded by boral sheets held in place by 
an outer steel wrapper. Criticality control is by flux trap between 
cells. The nominal center-to-center spacing, lattice pin pitch and 
flux trap gap are 10.25, 0.58, and 0.694 in., respectively. Since the 
cask drop accident involves unpredictable distortions in geometry, 
conservative assumptions about the final geometry are made in or- 
der to bound the reactivity effects. These assumptions include 
collapsed flux trap and variation of lattice pin pitch. Criticality analy- 
sis of the ask drop accident was performed with CASMO-3 and 
KENO-Va. If credit is taken for the presence of soluble boron in 
spent-fuel pool water, the Ky of the spent fuel racks will be below 
0.95 for the cask drop accident. However, this conclusion is rack 
type, fuel type, and soluble boron level dependent. If no soluble 
boron is present, a criticality hazard might exist. 


10829  Criticality analysis of TRU waste storage arrays at 
the waste isolation pilot plant. Boyd, W.A.; Fecteau, M.W. Trans- 


actions of the American Nuclear Society (USA), 59: 176-179 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The Waste Isolation Pilot Plant (WIPP) is a facility built to demon- 
Strate the safe storage of defense-generated transuranic (TRU) 
waste in an underground salt mine. The waste will consist mainly 
of surface-contaminated clothing, wipes, wrappings, tools, as well 
as sludges and other waste forms. The radioactive material in the 
waste is predominately 2°°Pu; however, other fissile materials may 
be contained in absorbent mixtures. The waste is grouped into two 
categories. Contact-handled (CH) waste will be stored in 55-gal 
steel drums or in steel boxes. The drums and boxes, which can be 
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intermixed, will be stored in large underground rooms. Remotely 
handled (RH) waste will be stored in specially designed 10-ft-long 
cylindrical steel canisters. The RH canisters will be examined in a 
hot-cell area before being transported into the mine and placed 
into holed drilled into the walls of the underground storage rooms. 
Criticality of the CH waste storage drums and boxes and the RH 
canisters is prevented by the maximum fissile loading requirements 
per container and the sizes of the handling/storage arrays. Analysis 
has shown that the ky limit of 0.95 is met with the storage of large 
loadings of fissile material at the WIPP facility while credible or re- 
alistic assumptions still provide a large degree of conservatism. 


10830 Process-regulated moderation control of an ad- 
vanced LWR fuel manufacturing line. Williams, R.A.; 
Montgomery, R.D. Transactions of the American Nuclear Society 
(USA), 59: 182-183 (1989). (CONF-890604—: Annual meeting of 
the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

High-technology nuclear fuel fabrication, such as that conducted 
in the state-of-the-art Westinghouse manufacturing automation pro- 
cess (MAP) line, depends on innovative techniques to demonstrate 
and realize nuclear criticality safety. For the UF, — UO2 conver- 
sion portion of this MAP line, the application of creativity involved 
(a) use of fault-tree analysis to evaluate the salient elements for 
maintaining moderation control over accidental chain reaction, and 
(b) extension of the double contingency principle to include process 
regulation for assuring criticality safety. This approach was ulti- 
mately extended to demonstrate and realize nuclear criticality 
safety in all portions of the MAP line where traditional geometric 
controls were not feasible. 


10831 Comparison of Monte Carlo methods for criticality 
benchmarks: Pointwise compared to multigroup. Choi, J.S. 
(Lawrence Livermore National Lab., CA (USA)); Alesso, P.H.; 
Pearson, J.S. Transactions of the American Nuclear Society (USA), 
59: 184-186 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Transport codes use multigroup cross sections where neutrons 
are divided into broad energy groups, and the monoenergetic 
equation is solved for each group with a group-averaged cross 
section. Monte Carlo codes differ in that they allow the use of the 
most basic pointwise cross-section data directly in a calculation. 
Most of the first Monte Carlo codes were not able to utilize this 
feature, however, because of the memory limitations of early com- 
puters and the lack of pointwise cross-section data. Consequently, 
codes written in 1970s, such as KENO-IV and MORSE-C, were 
adapted to use multigroup cross-section sets similar to those used 
in the S, transport codes. With advances in computer memory ca- 
pacities and the availability of pointwise cross-section sets, new 
Monte Carlo codes employing pointwise cross-section libraries, 
such as the Los Alamos National Laboratory code MCNP and the 
Lawrence Livermore National Laboratory (LLNL) code COG were 
developed for criticality, as well as radiation transport calculations. 
To compare pointwise and multigroup Monte Carlo methods for crit- 
icality benchmark calculations, this paper presents and evaluated 
the results from the KENO-IV, MORSE-C, MCNP, and COG codes. 
The critical experiments selected for benchmarking include LLNL 
fast metal systems and low-enriched uranium moderated and re- 
flected systems. 


10832 Remotely operated HEPA [high-efficiency particulate 
air] filtration housing for hot cell applications. Krainiak, R.E. 
Transactions of the American Nuclear Society (USA), 55: 635-636 
(1987). (CONF-8711195—: American Nuclear Society winter meet- 
ing, Los Angeles, CA (USA), 15-19 Nov 1987). 

The bag-in/bag-out high-efficiency particulate air (HEPA) filter 
housings are used routinely to isolate contaminated filters from 
maintenance personnel. Another method of isolation is the use of a 
hot cell, which is an isolated volume accessible only by remote 
means. The filter housings used in these hot cells are specially de- 
signed to be maintained and serviced by remote means, and pose 
a minimum safety problem to maintenance personnel. This paper 
describes the development of a remotely operated housing (ROH) 
for use in hot cell applications. 


10833 Current programs at the INEL [Idaho National Eng- 
neering Lab.] hot cells operated by EG & G. Mandiloff, D.M.; 





Davis, J.N.; Yeazel, J.A. Transactions of the American Nuclear So- 
ciety (USA), 55: 641-642 (1987). (CONF-8711195—: American 
Nuclear Society winter meeting, Los Angeles, CA (USA), 15-19 
Nov 1987). 

Radioactive materials handling, examination, and interim storage 
operations are performed routinely by EG & G Idaho at the Idaho 
National Engineering Laboratory (INEL). Sizes of materials pro- 
cessed through these facilities have ranged from massive 
components in excess of 100 t down to microscopic specimens. Ac- 
tivities occur in 10 individual hot cells, a hot shop, a water pit, and 
a warm shop. The plant layout is designed with interconnections 
between key areas to enhance a controlled environment for remote 
operations. Summarized in this paper are activities associated with 
three major programs currently being conducted in these facilities. 


10834 Status of the CEA [Commissariat a I’Energie Atom- 
ique] fuel examination hot cell facilities. Pages, J.P.; Van 
Craeynest, J.C.; Chevalier, M. Transactions of the American Nu- 
clear Society (USA), 55: 644-645 (1987). (CONF-8711195—: 
American Nuclear Society winter meeting, Los Angeles, CA (USA), 
15-19 Nov 1987). 

This paper draws up a list of the Commissariat a I'Energie Atom- 
ique (CEA) hot cell facilities that are devoted to irradiated fuel 
examination. It outlines their respective roles relative to examina- 
tion needs for the three main types of reactors developed by 
Electricite de France, by CEA, and by the French engineering and 
manufacturing companies: pressurized water reactors (PWRs), fast 
breeder reactors (FBRs), and gas-cooled graphite-moderated 
natural uranium reactors. Since their original operation, these labo- 
ratories have evolved programs, techniques, and equipment along 
the following main lines: 1. Beyond examination, their functions ex- 
tend to the different fuel cycle tasks downstream from the reactor; 
this is particularly the case for the Active Materials Analysis Labo- 
ratory (LAMA) in Grenoble and for the Active Fuel Examination 
Laboratory (LECA) in Cadarache where a treatment, purification, 
and reconditioning facility is being built as an extension. 2. Com- 
plementing the examinations, hot cell resetting of irradiated pins, 
accurate metallurgical studies, and specific testing will be carried 
out. 3. In parallel with the development of safety study programs, 
tests have been extended to examinations of severely damaged 
fuel elements. 5. To meet new needs, use of the different laborato- 
ries must take into account their specialties and aim at cost 
optimization. 


10835 FFTF/EM [Fast Fiux Test Facility/interim Examination 
and Maintenance] cell fuel pin removal equipment. Greenwell, 
R.K. Transactions of the American Nuclear Society (USA), 55: 
646-648 (1987). (CONF-8711195—: American Nuclear Society win- 
ter meeting, Los Angeles, CA (USA), 15-19 Nov 1987). 

This paper describes a fuel pin removal device used for pin re- 
moval from irradiated fuel assemblies at the Fast Flux Test Facility 
(FFTF). After irradiation in the FFTF, selected fuel assemblies are 
remotely disassembled in the Interim Examination and Maintenance 
(IEM) cell. The remote disassembly, following sodium removal, 
consists of slitting and removing the duct and then removing the 
fuel pins one-at-a-time by sliding the pins from parallel attachment 
rails. All pins are removed from one rail before starting on the next. 
The new pin removal equipment has been used very successfully 
on the last three fuel experiments disassembled in the IEM cell, in- 
cluding one assembly containing residual sodium. Pin removal time 
has been cut in half, and this once tedious and time-consuming ac- 
tivity has been turned into an almost effortless evolution. 
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Refer also to citation(s) 9142, 9610, 9615, 9616, 9617, 9618, 
9619, 9621, 9622, 9624, 9625, 9631, 9632, 9738, 9806, 9920, 
9928, 10146, 10532, 10806, 10807, 10808, 10810, 10813, 10814, 
10815, 11269 


10836 (ANL—89/13) Fluidelastic instabilities in tube bun- 
dies exposed to nonuniform crossflow. Chen, S.S. (Argonne 
National Lab., IL (USA) ); Chandra, S. Argonne National Lab., IL 
(USA). Jun 1989. 59p. Sponsored by U.S. DOE Conservation & 
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Renewable Energy. DOE Contract W-31109-ENG-38. Order Num- 
ber DE90004979. Available from NTIS, PC A04/MF A01 - OSTI; 
GPO Dep. 

A mathematical model is presented for fluidelastic instabilities in 
tube bundies exposed to nonuniform crossflow to develop an equiv- 
alent flow velocity. The model incorporates all motion-dependent 
fluid forces based on the unsteady flow theory. Published fluid-force 
coefficients are compiled and examined; all fluid-force coefficients 
are approximately independent of the reduced flow velocity when it 
is large but are strongly dependent on reduced flow velocity when 
it is lower. The unsteady flow model is used to show that the 
mode-weighted averaging method is valid for large reduced flow 
velocity, but that it is incorrect at lower reduced flow velocity. in the 
lower reduced flow velocity range, an iterative procedure is needed 
to establish the critical flow velocity. The results from the unsteady 
flow model are compared with those of other mathematical models. 
A general procedure is recommended to predict the equivalent flow 
velocity under different situations. 24 refs., 20 figs., 5 tabs. 


10837 (BNL-43476) Fluid mechanics and spatial perfor- 
mance of face arrays. Lipfert, F.W.; Daum, M.L.; Hendrey, G.R.; 
Lewin, K.F. Brookhaven National Lab., Upton, NY (USA). May 
1989. 40p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO2-76CH00016. Order Number DE90004190. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report describes the fluid mechanics and aerodynamic per- 
formance of the Free Air Carbon dioxide Enrichment (FACE) array 
tested at Yazoo City, MS, in September 1987. The report describes 
three fluid mechanical regimes: the near field, dominated by the in- 
jection jets; the array itself; and the flow downwind of the array. 
The distribution of gas inside the array is described by means of 
multiport CO. sampling and perfluorocarbon tracers, at three differ- 
ent heights. For the plant canopy configuration existing at this time, 
the flow was nearly uniform with height. Although the centerline 
COz2 concentration was controlled to well within the design goal, 
+20%, 80% of the time, the variability away from the center was 
somewhat greater. On average, +20% variability was achieved 
within a 13 m diameter within the 22 m array. The CO2 concentra- 
tion downwind of the array was generally down to ambient levels 
within a distance of 100 m. The dispersion efficiency of the array, 
as measured by the parameter XAuw/Q, compared well with the 
Brookhaven National Laboratory (BNL) prototype which had been 
tested on SO2. The dispersion was greater during the daytime than 
at night. Although theoretical calculations indicated that COz inter- 
ference from the Mississippi Chemical Company (MCC) plant was 
possible, no definite instances of such interference were identified. 
6 refs., 40 figs., 1 tab. 


10838 (CONF-8805337-, pp. 105-129) Calculation methods 
for unsteady, compressible flows: Description, examples and 
applications. Michelotti, P. (Franco Tosi Industriale SpA, Legnano 
(Italy)). Consiglio Nazionale delle Ricerche, Rome (italy). Progetto 
Finalizzato Energetica. Jun 1988. (In Italian). From Meeting on tur- 
bomachinery: research programs; Genoa (Italy); 5 May 1988. In 
Turbomachinery: Research programs. Proceedings of the meeting 
held at Genoa University (Italy), 5 May 1988. Order Number 
DE90733700. Available from NTIS (US Sales Only), PC A22. 

The proposed calculation method for unsteady, two-dimensional, 
compressible flows idealized turbomachinery array, fixed in space 
and invested by a generically perturbed flow, both downstream and 
upstream. Some examples are presented to illustrate the perfor- 
mance of the code in conditions of diverse geometry and type of 
perturbation. 


10839 (CONF-8908163—1) Grid-independent wall layer tur- 
bulence model for complex flow calculations. Jennings, M.vJ. 
(Illinois Inst. of Tech., Chicago, IL (USA) ); Morel, T. Ricardo-ITI, 
Inc., Westmont, IL (USA). [1989]. 7p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC04- 
86AL33183. From 7. symposium on turbulent shear flows; 
Stanford, CA (USA); 21-23 Aug 1989. Order Number DE90003500. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

A new modeling approach has been developed for the near wall 
region in turbulent flows, to be used as an alternative to wall 
functions in multi-dimensional flow simulation codes. The model in- 
volves the solution of a set of boundary layer equations on a finely 
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resolved one-dimensional grid spanning the wall layer (below y*— 
50). The wall layer grid is dynamically scaled to provide sufficient 
resolution of the near wall flow regardless of the resolution of the 
bulk flow grid. The wall layer solution does not rely on the assump- 
tion of turbulence equilibrium (production-dissipation), making it 
applicable to complex flows involving separation and reattachment. 
Comparison to skin friction and heat transfer data in sudden ex- 
pansion flows shows that the new model performs significantly 
better than the wall functions. 12 refs., 6 figs. 


10840 (DOE/ER/13397—1) Numerical simulation of unstably 
stratified sheared flows: [Final report]. Yuan, Sinh-Luh. Califor- 
nia Univ., Berkeley, CA (USA). Dept. of Mechanical Engineering. 
[1988]. 370p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG03-85ER13397. Order Number DE90005396. Available 
from NTIS, PC A17/MF A01 - OSTI; GPO Dep. 

A numerical investigation has been performed of three- 
dimensional instabilities arising in unstably stratified sheared flows. 
The numerical code developed for the study is the REBUFFS3D 
(REcirculating BUoyant and Forced Flow Solver-3D) code. It is an 
extension of the earlier well-tested REBUFFS code developed in 
Berkeley and includes the improvements embodied in the later 
Stanford version of the code, REMIXCS (REcirculation MiXed Con- 
vection Simulator). Two flow configurations were investigated. In the 
first, the instabilities are induced by injecting a layer of low density 
fluid into a co-flowing heavier fluid; in the second, the instabilities 
are induced by the unstable stratification resulting from the collision 
of two opposing buoyancy-driven boundary layers moving along a 
vertical wall. As observed in the experiments for each problem, lon- 
gitudinal vortices are induced by the buoyancy, the wavelength and 
stability of which depend on the shear imposed. In the first case, a 
shear-induced instability appears in addition to the buoyant, which 
also agrees with the experiment. 91 refs., 233 figs., 15 tabs. 


10841 (DOE/ID-10249) Assessment of strength limiting 
flaws in ceramic heat exchanger tubes, Phase 2. Reuter, W.G.; 
Lloyd, W.R.; Knibloe, J.R.; Storhok, E. EG and G Idaho, inc., 
Idaho Falls, ID (USA). Oct 1989. 65p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC07- 
761D01570. Order Number DE90004081. Available from NTIS, PC 
AO6/MF A01 - OSTI; GPO Dep. 

This report describes a model, based on fracture mechanics 
concepts, for predicting a minimum operating lifetime for ceramic 
heat exchanger tubes. The tubes were fabricated from siliconized 
silicon carbide. The model uses data generated for this specific 
material operating in an air environment at 1250°C to illustrate the 
concept. Critical information needed to order to use the model is 
identified. Plane strain fracture toughness (K;,), environmental ef- 
fects (static fatigue and K\,), and verification test data are provided. 
32 refs., 13 figs., 10 tabs. 


10842 (ENEA-RT-TERM-89-02) Critical heat flux data set 
tor bolling R-12 in uniformly heated vertical tubes under tran- 
sient conditions. Celata, G.P.; Cumo, M.; D’Annibale, F.; Farello, 
G.E. ENEA, Casaccia (Italy). Centro Ricerche Energia. Jun 1989. 
45p. Order Number DE90733790. Available from NTIS (US Sales 
Only), PC AO3/MF A01. 

The critical heat flux (CHF) phenomenon has been extensively 
investigated in the past with particular regard to steady-state nu- 
clear reactor operating conditions, with the aim of establishing the 
bounds of the thermohydraulic design. However transient CHF is of 
great importance for the analysis of the thermohydrodinamic char- 
acteristics of petrochemical and nuclear power plants. In fact, it is 
very likely to occur during off-normal conditions. An accurate 
knowledge of transient CHF is needed for safety evaluations of the 
plants under accident conditions. In this development of a data set 
for transient conditions CHF, tests were carried out with R-12 as 
the test fluid and transients were simulated by varying one, two or 
three parameters among flow rate, pressure and thermal power. 
Care was taken to investigate all possible combinations. The pa- 
rameters not relevant to the variation were kept constant during the 
test. Reference steady-state CHF tests were conducted in a wide 
experimental range. The employed test section was a stainless 
steel tube (7.72 mm ID, 9.52 mm OD) heated by the direct pas- 
sage of a DC current. 
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10843 (ENEA-RT-TERM-89-3) One-dimensional approach 
to the experimental investigation of steam generator pertor- 
mances. Fabrizi, F.; Rinaldi, L.; Urbani, G. ENEA, Casaccia (italy). 
Dipt. Reattori Termici. [1989]. 41p. Order Number DE90733603. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

This paper reports on some results of an investigation on the 
performance of natural circulation U-tube steam generators. A one- 
dimensional approach was adopted for developing the 
physical-mathematical model upon which the research is based. 
The model was used for: (1) verification versus data of a computer 
code able to predict SG performance; (2) the modeling of an 
experimental mock-up based on suitable scaling laws that have as- 
sured similar behaviour ot test sections in comparison with SG 
prototypes; (3) the development of a semi empirical model able to 
evaluate meaningful two-phase flow parameters not otherwise 
measurable in SGs (e.g. bulk temperature distribution in primary 
fluid, heat flux and exchanged power distributions, distribution of 
primary and secondary side wall temperatures, secondary side bulk 
temperature, heat transfer coefficients, pressure in the secondary 
side of the tube bundle, mass flowrates, void fraction and loss co- 
efficients in singularity pressure drop). Experimental results were 
compared with the various model applications. In particular, steady- 
state data were compared with semi-empirical model predictions. 


10844 (N-89-28747) Mathematical modeling and analysis 
of heat pipe start-up from the frozen state. Final report. Jang, 
J.H.; Faghri, A.; Chang, W.S.; Mahefkey, E.T. Wright State Univ., 
Dayton, OH (USA). Aug 1989. 12p. (NASA-CR-185132;E- 
5028;NAS—1.26:185132;CONF-891208—: Winter annual meeting of 
the American Society of Mechanical Engineers, San Francisco, CA 
(USA), 10-15 Dec 1989). Available from NTIS, PC A03/MF A01. 

The start-up process of a frozen heat pipe is described and a 
complete mathematical model for the start-up of the frozen heat 
pipe is developed based on the existing experimental data, which 
is simplified and solved numerically. The two-dimensional transient 
model for the wall and wick is coupled with the one-dimensional 
transient model for the vapor flow when vaporization and conden- 
sation occur at the interface. A parametric study is performed to 
examine the effect of the boundary specification at the surface of 
the outer wall on the successful start-up from the frozen state. For 
successful start-up, the boundary specification at the outer wall 
surface must melt the working substance in the condenser before 
dry-out takes place in the evaporator. 


10845 (ORNL/TM-11162) Selection of corrosion-resistant 
materials for use in molten nitrate salts. Tortorelli, P.F.; Bishop, 
P.S.; DiStefano, J.R. Oak Ridge National Lab., TN (USA). Oct 
1989. 50p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract ACO05-840R21400. Order Number 
DE90004351. Available from NTIS, PC A04/MF A01 - OSTI; GPO 
Dep. 

Investigations of the corrosion of various metals, alloys, and ce- 
ramics in high-temperature nitrate salt melts revealed that relatively 
few materials have acceptabie compatibility in a 650°C, NaNO3(- 
KNOs3)-Na2O2 environment that was chemically characteristic of 
the MOLTOX™ chemical air separation process. Corrosion in these 
systems was controlled by the stabilities of the salt and solid-state 
surface oxides (whether they were ore-existing or formed upon ex- 
posure), the salt's oxide ion activity (strongly influenced by Na2O2 
additions), and the physical condition of the solid surfaces. In gen- 
eral, refractory/reactive metals and alloys (with the exception of 
zirconium and hafnium), cobalt, nickel, NiMo, TiAl, austenitic steel, 
and Ni-Cr-Fe alloys were found to corrode quite readily because of 
rapid oxidation and/or dissolution in the salt. 22 refs., 29 figs., 5 
tabs. 


10846 Building applications of heat flux transducers. ASTM 
special technical publications, 885. Bales, E.; Bomberg, M.; 
Courville, G.E. 268p. ASTM, Philadelphia, PA (1985). (CONF- 
8309396-: ASTM symposium on building applications of heat flux 
transducers, Philadelphia, PA (USA), 22-23 Sep 1983). 

This book compiles papers presented at the conference on the 
subject of building applications of heat flux transducers. Some of 
the topics included are: Modelling of heat flux distortion around 





heat flux sensors; workshop on wall applications of heat flow sen- 
sors; engineering application of heat flux sensors in buildings; and 
industrial systems testing using heat flux transducers. 


10847 A central-difterence-type approximation of convec- 
tion in fluid flow. Tzanos, C.P. Transactions of the American 
Nuclear Society (USA), 59: 164-165 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

In fluid flow and heat transfer problems, to eliminate instability 
and oscillations resulting from the numerical approximation of the 
convection term, it is common practice to use first-order upwind dif- 
ferencing. For example, first-order upwind differencing is used in 
codes like COMMIX and PHOENICS. in problems characterized by 
high Peclet numbers, however, this approach is highly inaccurate 
unless an excessive number of nodes is used. To eliminate this dif- 
ficulty, a method of grid adaptation using central differencing in 
one-dimensional problems was presented in early work by the 
authors. In the effort to extend this approach to two- and three- 
dimensional problems that is superior to first-order upwind 
differencing even for a few nonadaptive grid points. This method is 
presented in this paper using a two-dimensional benchmark prob- 
lem as a reference. 


10848 An experimental investigation of binary solidification 
in a vertical channel with thermal and solutal mixed convec- 
tion. Bennon, W.D. (Aluminum Company of America, Alcoa 
Center, PA 15069 (USA)); Incropera, F.P. Journal of Heat Transfer 
(USA), 111(8): 706-712 (Aug 1989). 

Experimental measurements and photographic observations are 
presented for the solidification of a binary, aqueous ammonium 
chloride solution in a vertical channel. Transient liquidus front pro- 
gressions and temperature measurements are used to characterize 
the influences of flow rate, superheat, composition, and chill wall 
temperature on binary phase-change behavior. Experimental re- 
sults are compared with previously reported model predictions and 
discrepancies are used to critically assess model assumptions and 
limitations. 
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10849 (INIS-SU-139, pp. 34-35) Microdosimetric investiga- 
tions into defects revealation in industrial radiography by the 
method of one-step fluctuation detector. Lappa, A.V.; Bur- 
mistrov, D.S. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow 
(USSR). 1989. (in Russian). (CONF-8904298—: 6. All-Union confer- 
ence on microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). 
In Proceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 1 ref. MICRODOSIMETRY/radiation attenuation test- 
ing; ACCURACY; CRYSTAL DEFECTS; ENERGY LOSSES; 
FLUCTUATIONS; MICRODOSIMETRY; RADIATION DOSES 


10850 (JAERI-M-89-073) Experiments on tritium behavior 
in beryllium, (1): Fabrication of capsules for neutron irradia- 
tion. Kawamura, Hiroshi (Japan Atomic Energy Research Inst., 
Oarai, Ibaraki (Japan). Oarai Research Establishment); Ishizuka, 
Etsuo; Matsumoto, Mikio; Inada, Seiji; Sezaki, Katsuji; Saito, Mi- 
noru; Kato, Mineo. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Jun 1989. 58p. (in Japanese). Order Number 
DE90733099. Available from NTIS (US Sales Only), PC A04/MF 
A01. 

In JMTR, it was observed that the tritium concentration of the 
primary coolant increases with the reactor operation at 50 MW. As 
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one of the tritium generation sources, we paid attention to a neu- 
tron reflector made of beryllium because the tritium generation rate 
in the beryllium is bigger than other components in the reactor 
core. On the other hand, the irradiation test of blanket materials 
(i.e. tritium breeding materials and neutron multipling materials) are 
planned for development of the fusion reactor in JMTR and the 
beryllium will be also irradiated as a neutron multiplier with tritium 
breeding materials. Therefore, as the irradiated specimens, we 
used a hot-pressed beryllium disk fabricated by the same method 
as the neutron reflector or the neutron multiplier and conducted the 
irradiation tests in JMTR. The purpose of these tests are to clarify 
the tritium behavior in the hot-pressed beryllium. In this paper, from 
a viewpoint of the fabrication of capsules for neutron irradiation, 
the specifications of the irradiated specimens and capsules are 
summarized. Additionally, the results on the puncture test of the 
container of the irradiation specimens are described. (author). 


10851 (N-89-27204) OTVE turbopump condition monitor- 
ing, task E.5. Final report, October 1988-September 1989. 
Coleman, P.T.; Collins, J.J. Rockwell International Corp., Canoga 
Park, CA (USA). Aug 1989. 27p. (NASA-CR—182274;NAS— 
1.26:182274). Available from NTIS, PC AO3/MF A01. 

Recent work has been carried out on development of isotope 
wear analysis and optical and eddy current technologies to provide 
bearing wear measurements and real time monitoring of shaft 
speed, shaft axial displacement and shaft orbit of the Orbit Trans- 
fer Vehicle hydrostatic bearing tester. Results show shaft axial 
displacement can be optically measured (at the same time as shaft 
orbital motion and speed) to within 0.3 mils by two fiberoptic de- 
flectometers. Evaluation of eddy current probes showed that, in 
addition to measuring shaft orbital motion, they can be used to 
measure shaft speed without having to machine grooves on the 
shaft surface as is the usual practice for turbomachinery. The in- 
terim results of this condition monitoring effort are presented. 


10852 (SAND-89-0595C) Studies of density distributions in 
one-dimensional shock-induced debris clouds. Asay, J.R.; Tru- 
cano, T.G. Sandia National Labs., Albuquerque, NM (USA). [1989]. 
17p. Sponsored by U.S. Department of Defense; U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. (CONF- 
891214—12: Hypervelocity impact symposium, San Antonio, TX 
(USA), 12-14 Dec 1989). Order Number DE90004089. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The vaporization of target and projectile materials in hyperveloc- 
ity impact events is known to substantially influence target 
interaction effects. In this paper, two experimental techniques are 
presented for studying shock-induced vaporization for one- 
dimensional motion. One uses velocity interferometry to measure 
the motion history produced when a one-dimensional vapor cloud 
stagnates against a laser window. The other employs fast radiogra- 
phy to measure the density distributions in one-dimensional vapor 
clouds. Data obtained for shock-induced vaporization in lead and 
cadmium with these techniques have been compared to computer 
simulations, which indicate (1) good agreement for small amounts 
of vapor and for small propagation distances and (2) increasing 
disagreement as the degree of vaporization increases. These re- 
sults suggest that either diffusing flow between the vapor and liquid 
phases occurs under these conditions, or that vaporization kinetics 
are important. 24 refs., 10 figs., 2 tabs. 


10853 (SAND-89-0596C) The use of hypervelocity launch- 
ers to explore previously inaccessible states of matter. Asay, 
J.R. (Sandia National Labs., Albuquerque, NM (USA) ); Trucano, 
T.G.; Hawke, R.S. Sandia National Labs., Albuquerque, NM (USA). 
[1989]. 16p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DP00789. (CONF-891214-13: Hypervelocity im- 
pact symposium, San Antonio, TX (USA), 12-14 Dec 1989). Order 
Number DE90004088. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The dynamic response of materials at very high pressure and 
temperature is important in a wide variety of scientific and pro- 
grammatic applications. Thermodynamic regions of interest include 
the high-pressure response of condensed phases and the highly 
expanded states of materials. Since these regimes are normally 
studied with flat-plate impact techniques, it is necessary that 
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projectile velocities achievable with high-velocity launchers be suffi- 
cient to access the desired thermodynamic regions. In this paper, 
we discuss the equation-of-state regions that would be accessible 
with a plate impact capability of 15 km/s and summarize the status 
of a hypervelocity launcher under development which will provide 
the required velocity capability. 32 refs., 14 figs. 


10854 Noncontacting diagnostics of hostile processes. 
Barna, B.A. (idaho National Engineering Lab., Idaho Falls, ID 
(USA)). 1p. American Institute of Chemical Engineers, New York, 
NY (1988). (CONF-881143—: American Institute of Chemical Engi- 
neers annual meeting, Washington, DC (USA), 27 Nov - 2 dec 
1988). 

Technical Paper 88F. 

Optical and acoustic sensing techniques are described for char- 
acterization of dynamic and/or hostile processes such as laser 
ablation and arc welding. This research has concentrated on dy- 
namic process events related to the geometry or physical response 
of a material interface. The methodology used and sensors devel- 
oped, however, have application to the measurement of other 
process parameters, especially where it is necessary or desirable 
to use a noncontacting technique. As an example, imaging the dy- 
namics of a molten weld pool using a high-power, pulsed laser 
synchronized with a gated, intensified closed circuit TV system for 
arc light suppression is discussed. 


10855 Elastic wave scattering by arbitrarily shaped voids. 
Schafbuch, P.J. (lowa State Univ., Ames (USA)); Thompson, R.B.; 
Rizzo, F.J.; Rudolphi, T.J. pp. 1194 of Review of progress in quan- 
titative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
DOE Contract W-7405-ENG-82. (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

This work is motivated by the need for realistic ultrasonic proba- 
bility of detection (POD) models in nondestructive evaluation 
(NDE). Past POD models have utilized flaw farfield scattering 
amplitudes along with other system parameters to predict the ex- 
pected signal in postulated measurement geometries. However, 
numerical evaluations of scattering amplitudes have generally been 
restricted to idealized flaw shapes and, to our knowledge, no 
scheme to calculate scattering amplitudes of arbitrary shape has 
ever been implemented in 3D. The time-harmonic formulation of 
the Boundary Element Method (BEM) has some features which 
make it particularly attractive for solving POD type scattering prob- 
lems. BEM was evaluated for the case of a traction free void in a 
homogeneous, isotropic, elastic full-space. The capability of this 
method is demonstrated by comparing results for the standard 
benchmark shapes with those of another numerical approach and 
with experimental data. Additionally, it is shown how BEM dovetails 
with electromechanical reciprocity and beam models to calculate 
flaw signals directly - even for nonplanar incident fields. 


10856 Ultrasonic scattering by a surface-breaking void. 
Roberts, R.A. (Argonne National Lab., IL (USA)). pp. 1194 of Re- 
view of progress in quantitative nondestructive evaluation. Volume 
8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New 
York, NY (US) (1989). DOE Contract W-31-109-ENG-38. 
(CONF-880760-: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

This work addresses ultrasonic scattering by a void that breaks 
the surface of an elastic half-space. The two-dimensional problem 
is considered for which a compressional, vertically polarized shear- 
or Rayleigh-surface wavefield is incident perpendicular to a groove 
contained in the traction-free surface of an elastic half-space. Nu- 
merical results are presented for a V-shaped groove which 
demonstrate the effects on scattering by a surface-breaking crack 
that has opened. 


cracks. 


10857 3-D ultrasonic scattering by surface-breaking 
Budreck, D.E. (iowa State Univ., Ames (USA)); Achenbach, J.D. 
pp. 1194 of Review of progress in quantitative nondestructive eval- 
uation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 
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Ultrasonic scattering by cracks which break the traction-free sur- 
face of an engineering structure is of considerable interest in the 
field of nondestructive evaluation, especially when the crack mouth 
is inaccessible to direct observation. In this paper we investigate a 
fundamental problem in quantitative NDE: ultrasonic scattering 
from a semicircular normal edge crack. The problem is formulated 
and solved in the frequency domain by boundary integral equation 
methods, where the full-space Green's function is used for the so- 
lution of the half-space problem. Consequently, the surface of the 
half-space is one of the surfaces of the system of boundary inte- 
gral equations. The geometrical decay of both body waves and 
Rayleigh waves along this traction-free surface alloys, however, for 
a discretization of the surface over a finite region. It is demon- 
strated that this proves to be a viable method of solution for low/ 
intermediate frequency scattering. 


10858 Modeling ultrasonic inspection of rough defects. 
Ogilvy, J.A. (Harwell Lab., Oxon (England)). pp. 1194 of Review of 
progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

A model is described for studying the effects of surface rough- 
ness on ultrasonic signals. The model combines many aspects of 
inspection systems with a theory for the interaction of waves with 
rough surfaces, to give realistic predictions. The model is currently 
acoustic, such that effects arising from mode-conversions cannot 
be simulated. The model has been used to show how roughness 
can alter the pattern of ultrasonic signal amplitude received during 
a scan. This has been related to changes in defect detectability 
and sizing arising from the presence of defect surface roughness. 
Signal spreads can also be predicted, as the model allows for the 
study of scattering from many surface realizations of the same sta- 
tistical parameters. 


10859 Extraction of single-void characteristics from 
ultrasonic backscatter from void clusters. Kechter, G.E. (North- 
western Univ., Evanston, IL (USA)); Achenbach, J.D. pp. 1194 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

Using ultrasonic backscatter from a specimen containing a clus- 
ter of cavities, the size of a single cavity in the cluster has been 
extracted. A time-domain response obtained by the extraction 
procedure compares favorably with the analytically calculated re- 
sponse for a single cavity. The procedure removes distortions of 
the measured response caused by the measuring system, by the 
specimen, and by other cavities in the cluster. This method should 
be useful for obtaining similar results from different types of flaw 
clusters in various types of materials. 


10860 Three dimensional scattering of elastic waves by sur- 
face corrosion pits. Khair, K.R. (Univ. of Colorado, Boulder 
(USA)); Datta, S.K.; Shah, A.H. pp. 1194 of Review of progress in 
quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

In this paper we have studied the general three-dimensional 
problem of elastic wave scattering by surface-breaking cavities of 
arbitrary shape using a hybrid method which combines the finite el- 
ement representation of the interior field with the boundary integral 
representation of the exterior field. The advantage of the method is 
that it is suitable for analyzing scattering by arbitrarily shaped and 
multiple cavities. It is shown that for semi-circular cavities results 
obtained here agree with other known results. Although only near- 
field results are presented here, far-field results can be obtained 
using the integral representation once the near-field displacements 
are known. 


10861 Hypersingular integral equations for crack problems. 
Krishnasamy, G. (lowa State Univ., Ames (USA)); Schmerr, L.W.,; 





Rudolphi, T.J.; Rizzo, F.J. pp. 1194 of Review of progress in quan- 
titative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The integral equation for a crack in a domain is formulated by 
taking the gradient of the representation integral for an interior 
point and moving it to the boundary through a careful limiting pro- 
cess. Two such limiting processes are discussed. In one method 
the boundary is augmented before the point is moved to the 
boundary and the augmented part is shrunk to zero. This results in 
finite part integrals which are then regularized to give a regular in- 
tegral over the crack surface and finite part integrals which can be 
replaced by analytical expressions. In the other method, referred to 
as the new method, a Taylor series expansion and Stokes theorem 
are used before moving the point to the boundary, to arrive at the 
same integral and analytical expression as before. The smooth- 
ness requirements on the density function as demanded by the two 
methods are discussed. The validity of the two methods is demon- 
strated by solving 2-D and 3-D acoustic wave scattering problems 
and comparing with theory. 


10862 Elastic wave scattering by macro-micro crack config- 
urations. Qu, Jianmin (Univ. of Pennsylvania, PA (USA)). pp. 1194 
of Review of progress in quantitative nondestructive evaluation. 
Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). DOE Contract FG02-86ER13484. 
(CONF-880760-: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

From the crack-damage interaction point of view, a special case 
is the macro-micro crack configuration, especially when the microc- 
racks are in the vicinity of the macrocrack tips. For example, a 
macrocrack tip in ceramics usually is accompanied by a cloud of 
microcracks. In this paper, an iteration method is developed for this 
special configuration. Instead of solving a system of singular inte- 
gral equations simultaneously, we need to solve only one equation, 
for each crack, at each iterative step. This iteration approach is 
based on the elastodynamic integral representation theorem, and 
can be applied to both 2-D and 3-D cracks. Furthermore, it can 
also be extended to cracks in anisotropic solids, since the constitu- 
tive equation used in the derivation is the general Hooke’s law. 
Application of this iterative technique is given to a pair of collinear 
cracks under normal incidence of a longitudinal wave. The accu- 
racy of the leading order solution is tested by comparing it with the 
exact numerical solutions in the literature. 


10863 Scattering by a periodic array of collinear cracks. 
Mikata, Y. (Univ. of California, San Diego, La Jolla (USA)); Achen- 
bach, J.D. pp. 1194 of Review of progress in quantitative 
nondestructive evaluation. Volume 8A. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). DOE Con- 
tract FG0O2-86ER13484. (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

This paper deals with the problem of scattering of an in-plane 
wave by a periodic array of collinear cracks in an elastic solid. The 
problem of scattering of waves by a periodic array of collinear 
cracks was first treated by Angel and Achenbach, where it was 
solved by using Fourier series expansion of the Green-Lame poten- 
tials. In this paper, we solve the same problem by extending van 
der Hijden and Neerhoff’s treatment of in-plane wave scattering by 
a single crack. The merit of our treatment over Angel and Archen- 
bach’s results is that the formulation is relatively simple, and unified 
for both normal and oblique incidence, and more importantly that 
there is no need for numerical integrations, because all the integra- 
tions involved in the formulation have been analytically evaluated. 


10864 


The scattering response of a flat-bottom hole. 
Schmerr, L.W. Jr. (lowa State Univ., Ames (USA)); Sedov, A. pp. 
1194 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). DOE Contract W-7405-ENG-82. 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 


42 ENGINEERING 
4205 Materials Testing 


We develop a new model for the scattering of a flat-bottom hole 
that goes significantly beyond currently available results. Specifi- 
cally, we derive approximate analytical expressions for the average 
pressure received by a contact compressional wave transducer, 
operating in pulse-echo mode, from a flat-bottom hole at normal in- 
cidence. The center of the hole is assumed to be aligned with the 
central axis of the transducer. This theory is shown to reduce to re- 
sults predicted by the measurement model of Thompson and Gray 
when the radius of the hole is small, and to the Krautkramer model 
when both the radius of the hole is small and the hole is in the far- 
field of the transducer. Numerical results are also obtained to 
illustrate the scattering response, as a function of frequency, pre- 
dicted by this model. 


10865 Backscatter from a spherical inclusion with compii- 
ant interphase characteristics. Kitahara, M. (Tokai Univ., 
Shizuoka (Japan)); Nakagawa, K.; Achenbach, J.D. pp. 1194 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). DOE Contract FG02-86ER13484. 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 
In studies of scattering by an inclusion it is generally assumed 
that the inclusion is perfectly bonded to the surrounding matrix 
material. The actual bond between two materials is, however, gen- 
erally effected by a thin layer, which may be called an interphase, 
rather than an interface. In this paper it is investigated to what ex- 
tent an interphase affects the scattered field generated by an 
incident ultrasonic wave. Both a completely intact but compliant in- 
terphase, and an interphase which does not transmit tractions over 
part of the area between the inclusion and the matrix, have been 
considered. It is assumed that the radial and the tangential trac- 
tions are continuous across the interphase, but the displacements 
may be discontinuous from inclusion to matrix. The tractions are 
assumed to be proportional to the corresponding displacement dis- 
continuities. The proportionality constants characterize the stiffness 
and strength of the interphase. On the basis of this interphase 
model, which corresponds to a distribution of springs between the 
inclusion and the matrix, a rigorous analysis has been carried out of 
the backscattered field generated by an incident longitudinal wave. 


10866 A 3D finite element formulation for ultrasonic NDT 
phenomena. Moore, D. (Worcester Polytechnic Institute, MA 
(USA)); Ludwig, R.; Lord, W. pp. 1194 of Review of progress in 
quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

Past research into the numerical modeling of ultrasonic wave 
propagation and scattering in 2-D has resulted in an implicit 
Newmark-type finite element algorithm. However, by applying this 
formulation to analytical line source problems, it was found that the 
resulting matrix sizes and computer execution times, even on 
powerful supercomputers such as the CYBER 205, become pro- 
hibitively large. In this paper an explicit element-by-element time 
stepping algorithm is introduced. The approach is capable of han- 
dling very large 2-D grid sizes in excess of 64,000 quadrilateral 
elements; making a 3-D model feasible. The basic finite element 
algorithm is presented in conjunction with the principal feature of 
the novel elemental multiplication strategy. 


10867 Finite element study of elastic wave interaction with 
cracks. You, Z. (lowa State Univ., Ames (USA)); Lord, W. pp. 
1194 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

This paper investigates the finite element modeling of ultrasonic 
wave interactions with cracks during the ultrasonic evaluation of 
solids. Both space and time discretization problems are discussed 
with the objective of finding the proper level of discretization neces- 
sary to obtain correct results. An aluminum block excited by a line 
source at the center was chosen to study the spatial discretization 
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problem. An explicit integration scheme was developed which al- 
lows the developed 2-D finite element code to handle reasonable 
sized blocks in fine mesh. Interactions of elastic waves are illus- 
trated with the 2-D displacement plots and the results confirm the 
validity of finite element modeling. 


10868 A generalized eigenfunction expansion for elastody- 
namics. Budreck, D.E. (iowa State Univ., Ames (USA)); Rose, J.H. 
pp. 1194 of Review of progress in quantitative nondestructive eval- 
uation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). DOE Contract W-7405-ENG-82. 
(CONF-880760-: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

A necessary prerequisite for ultrasonic flaw detection and char- 
acterization in composite materials is an understanding of the 
propagation and scattering of waves in a general anisotropic me- 
dia. In this paper we review a study of the elastic wave inverse 
scattering problem in a general anisotropic media. Two basic re- 
sults are presented. First, we present a representation for the 
spatial Dirac delta function, 5(x - y), in terms of a product of two 
near-field point-source scattering solutions. Second, the far-field 
asymptotics of this delta-function representation yields the genera- 
tor for a generalized eigen-function expansion for anisotropic 
elastodynamics. This expansion allows the reconstruction of a 
function from its projections onto wavefields which evolve from 
plane-wave incidence on an inhomogeneous scatterer. 


10869 Strong scatterers and 1-D born inversion. Bond, LJ. 
(University College, London (England)); Zhang, H.; Rose, J.H. pp. 
1194 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). DOE Contract W-7405-ENG-82. 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

This paper is a progress report on an attempt to combine the 
use of 1-D Born approximation and aspects of the satellite-pulse 
method for sizing flaws. Our approach is numerical and focuses on 
spherical voids (radii 50 to 1000 ,) in Titanium. The 1-D IBA re- 
quires an estimate for the zero-of-time (ZOT). Different choices for 
the ZOT result in different estimates for the flaw’s radius. A plot of 
the inverse Born estimate for the flaw’s radius as a function of the 
ZOT provides a characteristic signature; this plot has been chris- 
tened the Born Radius/Zero-of-Time Shift Domain (BR/ZOTSD) 
signature. It contains both types of timing information. First the dis- 
tance between two characteristic nulls (discussed extensively 
below) yields the same information as the satellite pulse method. 
Secondly, the radius estimate at the correct ZOT is the desired 
output of the Inverse Born Approximation. We focus on the charac- 
teristic null’s in the BR/ZOTSD signature and show that they result 
from the same features in the flaw’s time domain response as are 
used in the satellite pulse method. 


10870 General analytic solution of the wave equation for 
anisotropic materials using symbolic manipulation. Mignogna, 
R.B. (Naval Research Lab., Washington, DC (USA)). pp. 1194 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760—: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

The purpose of this paper is to present a straightforward ap- 
proach for solving the acoustic wave equation and indicate the 
utility, advantages, and power of using symbolic manipulation to 
obtain a general closed-form analytic solution for bulk waves in 
anisotropic materials. A mapping is presented for easy comparison 
of entire three dimensional velocity or slowness surfaces. Also, 
some differences between the general solution and those obtained 
by considering special symmetry directions are discussed. Velocity, 
slowness, and wave surfaces are shown for tellurium dioxide and 
uranium. 


10871 Source field modeling by self-consistent Gaussian 
beam superposition. Felsen, L.B. (Polytechnic Univ., Farming- 
dale, NY (USA)); Klosner, J.M.; Lu, |.T.; Grossfeld, Z. pp. 1194 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
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New York, NY (US) (1989). (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

To cope with non-Gaussian effects without losing the attractive- 
ness of the Gaussians, various efforts have been afoot to employ a 
distribution or superposition of Gaussian basis fields for modeling 
general source configurations. We introduce a new procedure 
whereby an arbitrary planar source distribution is decomposed 
rigorously into a discrete superposition of linearly phased and non- 
phased Gaussian elements distributed self-consistently over a 
lattice in a configuration-spectral wavenumber phase space. Non- 
phased elements generate forward propagating beams, whereas 
phased elements generate titled beams. This beam lattice synthe- 
sis has recently been applied to electromagnetic and acoustic 
fields and it is here developed for elastic fields. The beam synthe- 
sis is summarized for two simple models of time-harmonic finite 
planar aperture source distributions in an unbounded elastic solid: 
linearly phased smoothly tapered, and abruptly truncated, aperture 
profiles. The problem is two-dimensional and involves compres- 
sional and vertically polarized shear waves. 


10872 Analytical and numerical predictions of short pulsed 
elastic waves on a half-space. Ludwig, R. (Worcester Polytechnic 
Institute, MA (USA)); Moore, D.; Langenberg, K.J.; Lord, W. pp. 
1194 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

This paper provides a calibration scheme based on the 
Cagniard-de Hoop method for testing the 2-D numerical, finite ele- 
ment, elastodynamic formulation. The advantage of the 
Cagniard-de Hoop method is related to the fact that an explicit an- 
alytical solution to time domain pulsed excitations on an isotropic 
half-space can be obtained. The resulting displacement predictions 
allow much-needed, precise comparison for numerical schemes 
such as finite elements, finite differences and boundary elements, 
and provide a benchmark against which future NDT wave propaga- 
tion codes can be compared. 


10873 Prediction of surface induced ultrasonic beam distor- 
tions. Newberry, B.P. (iowa State Univ., Ames (USA)); Thompson, 
R.B. pp. 1194 of Review of progress in quantitative nondestructive 
evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) 
Plenum Press, New York, NY (US) (1989). (CONF-880760—: 15. 
annual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

One factor which influences the performance of ultrasonic exami- 
nations is the condition of the surface of a component through 
which the ultrasound must pass to enter the material. Based on a 
review of the literature and ASME Codes, Good has provided esti- 
mates of what surface conditions are likely to exist in the field. One 
such condition is an abrupt discontinuity due to an unground or par- 
tially ground circumferential weld. Good estimates that there may 
exist in the field steps of this nature as large as 1.5 mm. The object 
of this work has been to develop a model to quantify the effects of 
irregular surface conditions such as this on ultrasonic beams and 
ultimately on the performance of ultrasonic examinations. The initial 
effort has been directed at modeling beam transmission through a 
surface with a step discontinuity, the results of which are reported. 


10874 Free wave propagation in plates of general 
anisotropic media. Nayfeh, A.H. (Univ. of Cincinnati, OH (USA)); 
Chimenti, D.E. pp. 1194 of Review of progress in quantitative non- 
destructive evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

We develop the analysis for the propagation of free waves in a 
general anisotropic plate and present numerical results for some 
special cases of interest. We begin with a formal analysis for 
waves in a plate belonging to the triclinic symmetry group (the 
most general with 21 independent elastic constants). The calcula- 
tion is then carried forward for the slightly more specialized case of 
monoclinic plate (13 independent elastic constants), where the sur- 
face of the plate is parallel to the single plane of mirror symmetry 





in this material system. We derive the secular equation for this 
case in closed form and isolate the mathematical conditions for 
symmetric and antisymmetric wave mode propagation in com- 
pletely separate terms. Material systems of high symmetry, such 
as orthotropic, transversely isotropic, cubic, and isotropic are con- 
tained implicitly in our analysis. We demonstrate numerical free 
wave dispersion results drawn from concrete examples of materials 
belonging to several of these symmetry groups. 


10875 Propagation of guided elastic waves in orthotropic 
plates. Li, Y. (lowa State Univ., Ames (USA)); Thompson, R.B. pp. 
1194 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). DOE Contract W-7405-ENG-82. 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

This paper presents the basic theory for the propagation of 
guided elastic waves in orthotropic plates. Included are both nu- 
merical results and analytical or semianalytical expressions for the 
generalized Rayleigh-Lamb dispersion equations. As examples, 
comparisons are made of the dispersion curves for isotropic, 
weakly orthotropic, and strongly orthotropic plates with emphasis 
on the behavior of the zeroth order symmetric, antisymmetric, and 
horizontally polarized shear modes. 


10876 Anisotropy effects of lamb waves in composite 
plates. Bratton, R.L. (Univ. of Colorado, Boulder (USA)); Datta, 
S.K.; Shah, A.H. pp. 1194 of Review of progress in quantitative 
nondestructive evaluation. Volume 8A. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

We have studied guided wave propagation in plates of two differ- 
ent materials: SiC particle-reinformed aluminum alloy and graphite 
fiber-reinforced magnesium. It has been assumed that the axis of 
symmetry lies in the plane of the plate. Thus for propagation in an 
arbitrary direction paralle! to the plate, the motion is three dimen- 
sional, i.e., the equations governing the three components of 
displacement are coupled. This causes considerable complexity in 
the dispersion equation. We have presented solutions to this equa- 
tion showing different behaviors for the two materials. We derive 
the dispersion equation by solving analytically the differential equa- 
tions governing the displacement components and satisfying the 
boundary conditions for a free-free plate. 


10877 Deformation of leaky Lamb wave spectrum in fluid- 
loaded plates. Rokhlin, S.|. (Ohio State Univ., Columbus (USA)); 
Chimenti, D.E.; Nayfeh, A.H. pp. 1194 of Review of progress in 
quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760-: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

We discuss the nature of the anomalous dispersion of leaky 
Lamb waves. We show that to understand the spectrum topology, 
the full complex spectrum of propagating and nonpropagating 
modes must be considered. We demonstrate that the topological 
changes in the Sp mode are related to its nearness to the first 
complex branch of the spectrum and that increasing the liquid 
density leads to interaction between these modes and mutual ex- 
change between their branches in the complex plane. We show 
that as the density of the immersion liquid increases from zero to 
infinity, the complex spectrum of plate modes gradually transforms 
from a spectrum of Lamb waves in a free plate to a spectrum of 
waves in a plate clamped on its surfaces with slip boundary condi- 
tions (axy=0, Uy=0). 


10878 Generalized Lamb modes in fluid-saturated porous 
plate. Xue, Q. (Ohio State Univ., Columbus (USA)); Wu, K.; Adler, 
L.; Jungman, A.; Quentin, G. pp. 1194 of Review of progress in 
quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). DOE Contract FG02-87ER13749. (CONF-880760-: 15. an- 
nual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 
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Preliminary study on generalized leaky Lamb waves in water- 
saturated porous thin plates has been performed. A theoretical 
model has been developed by including a potential function for 
slow wave. Numerical solutions have been obtained showing the 
modification of the velocity dispersion curves due to the existence 
of the slow wave. The validity of the theory has been demonstrated 
in the case of a non-porous solid having a shear wave velocity 
close to or below the bulk velocity in water. The existence of a 
second compressional wave in the porous materials used has been 
verified. Theoretical and experimental dispersion curves show un- 
usual behavior for the S; mode. A reverse direction instead of an 
asymptotic trend is observed for this mode. On the other hand, 
most other modes look rather same as for many usual solid homo- 
geneous isotropic plates. Scattering of experimental data due to 
inhomogeneities, low density, and high attenuation of the porous 
medium is the main limitation to better identification of the modes. 


10879 Ultrasonic reflection and wave propagation in multi- 
layered composite plates. Chimenti, D.E. (Wright-Patterson Air 
Force Base, OH (USA)); Nayfeh, A.H. pp. 1194 of Review of 
progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

This paper presents selected results of numerous ultrasonic re- 
flection measurements on plates of laminated composites in which 
the angle of incidence of the acoustic wave and its frequency have 
been varied. These measurements have been carried out on biaxi- 
ally laminated graphite-epoxy specimens utilizing water as a fluid 
coupling medium. The stacking sequence of the samples investi- 
gated is restricted to the case of 0-90° lamination. The data are 
compared to the results of a recent theoretical analysis based on 
an exact analytical treatment of wave propagation in a fluid- 
coupled orthotropic plate in conjunction with a transfer matrix 
approach. Reflection and transmission coefficients are derived for 
the multilayer anisotropic laminate from which the characteristic be- 
havior of the system is identified. In general, very good agreement 
is found between prediction and experiment. Moreover, significant 
changes in the reflection spectra are observed and predicted, de- 
pending on the orientation of the composite plates. 


10880 A three-dimensional boundary element model for 
eddy current NDE. Beissner, R.E. (Southwest Research Institute, 
San Antonio, TX (USA)). pp. 1194 of Review of progress in quanti- 
tative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
DOE Contract W-7405-ENG-82. (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

Because there is no simplifying symmetry in the interaction of a 
general eddy current field with a flaw of arbitrary shape and posi- 
tion, the model used for flaw signal predictions must be three 
dimensional, and capable of predicting the probe impedance 
change for a flaw at an arbitrary position in the field of an eddy 
current probe. The objective of this work is to develop such a 
three-dimensional model. The approach makes use of the mag- 
netic scalar potential to describe the field outside the conductor 
and inside the volume of a surface-breaking flaw. Direct solution of 
Maxwell's equations inside the conductor is avoided by use of an 
approximate boundary condition on the normal derivative of the po- 
tential at the conductor surface. The present method differs from 
those used earlier in the introduction of a more general boundary 
condition and in application of the BEM, which allows treatment of 
complex flaw and part geometries. The end result is a numerical 
method computationally simpler than the exact BEM solution of 
Maxwell’s equations, and applicable to a more general class of 
problems than earlier formulations based on magnetic scalar po- 
tential theory. 


10881 Thin-skin electromagnetic fields around surface- 
breaking cracks in metals. Lewis, A.M. (University College, 
London (England)); Michael, D.H.; Lugg, M.C.; Collins, R. pp. 1194 
of Review of progress in quantitative nondestructive evaluation. 
Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760-: 15. annual review of 
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progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

In situations where the electrical skin depth 6 is small compared 
with a typical crack dimension 7 , Substantial progress has been 
achieved in recent years in modeling surface electromagnetic fields 
and the perturbations that are produced in them by surface- 
breaking flaws. The development of an unfolding theory at UCL for 
thin-skin surface fields was based on the approximation that the 
electric and magnetic field vectors and are essentially tangential to 
the surface of the material in the surface skin. Auld et al later 
adapted the unfolding approach in considering thin-skin field mod- 
els for the eddy current method. This paper outlines recent work 
which shows that the key to reconciling these two models rests in 
understanding how the electromagnetic field outside the specimen 
couples with the surface field. The contrasting boundary conditions 
which are imposed on the magnetic scalar potential at the metal 
surface in these two models are found to be two extremes of a 
more general condition and they are linked by the important dimen- 
sionless parameter m = J urd where y, is the relative permeability 
of the material. The surface Laplace limit appropriate to the acfm 
work is recovered as m 00. 


10882 Eddy current detection of short cracks in sheets. 
Burke, S.K. (DSTO Aeronautical Research Lab., Melbourne (Aus- 
tralia)); Rose, L.R.F. pp. 1194 of Review of progress in quantitative 
nondestructive evaluation. Volume 8A. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760-—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

Eddy-current NDI of through-thickness cracks in plates is charac- 
terized by a number of competing length scales. In the case of a 
thin plate, i.e. plate thickness h < skin-depth 6, there are three im- 
portant length parameters: the crack length 2c, the average coil 
radius fT (or some other measure of probe size) and the intrinsic 
length scale for induction in thin plates, 8-' = 62/h. In this paper 
we consider the case where c < 6-', which we term the short 
crack limit, and derive a closed form expression for the change in 
coil impedance AZ due to the crack using the first two terms of an 
asymptotic expansion for Bc < 1. The short crack limit defined 
here applies irrespective of the probe size, and can be satisfied 
even if the crack is long relative to the skin-depth c < 6 provided 
that h/é is sufficiently small. This represents a definite advance 
over the usual small defect theory which requires c < 6 andc < Tf 
as well as the thin plate condition hh < 6. 


10883 Numerical modeling of transient wave propagation 
for high frequency NDT. Wang, Jian-She (Univ. of Akron, OH 
(USA)); Ida, N.; Hariharan, S.l. pp. 1194 of Review of progress in 
quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760-: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

Recently, finite difference methods in time domain have been 
successfully applied to solve transient electromagnetic wave propa- 
gation problems over the atmosphere and the ground and 
time-dependent eddy current problems. The method used here is a 
generalization of this work and is designed for numerical modeling 
of high-frequency electromagnetic wave propagation arising from 
nondestructive testing applications. The physical situation includes 
examination of the scattering effects by cracks inside a piece of 
material (especially dielectrics) or due to surface variations when 
the material is illuminated by a TM plane wave. This leads to an in- 
terface type problem. The two-dimensional domain is truncated at 
an artificial boundary on which a local absorbing boundary condi- 
tion must be satisfied. The paper concentrates on some simple 
models involving various material interfaces and examines the im- 
plementation of radiation conditions in finite difference schemes for 
the truncated space domain, and the field response when the ma- 
terial with various defects is illuminated by various wave inputs 
such as horizontal or oblique plane wave incidence. 


10884 Theoretical and experimental studies of the remote 
field eddy current effect. Nath, S. (Colorado State Univ., Fort 
Collins (USA)); Lord, W.; Sun, Y.S. pp. 1194 of Review of progress 
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in quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

Using both inner and outer diameter defect detection in pipes as 
an experimental foundation, it was established that remote field 
eddy current (RFEC) probe characteristics are governed by the 
quasi-static form of Maxwell’s equations and so can be modeled by 
conventional eddy current finite element code, thus confirming that 
the RFEC phenomenon is a diffusion process strictly governed by 
the parabolic diffusion equation. The parameter variations studied 
show the capability of the finite element code to help in under- 
standing the physics of the phenomenon, and also serve as a 
useful tool for probe design. The study also confirms RFEC probe 
sensitivity to both inner and outer diameter pipe wall defects. 


10885 The remote field effect and Its interpretation. ida, N. 
(Univ. of Akron, OH (USA)). pp. 1194 of Review of progress in 
quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760-: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

This paper attempts to show that the Far Field Effect is nothing 
more than the induction due to a coil at large distances. As such, it 
is properly called a Weak Field Effect and obeys the standard diffu- 
sion equation everywhere in space. As an induction phenomena, it 
exists regardless of the material in which the induced fields exist. It 
is shown that the same phenomena occurs in free space and is 
simply the induction due to a circular coil. The effect is larger in 
conducting and ferromagnetic materials. 


10886 Eddy currents testing of long cylindrical products 
with long solenoids. de Halleux, B. (Catholic Univ. of Louvain, 
Louvain-La-Neuve (Belgium)); Le Docte, Th.; Zergoug, M.; de 
Meester, B. pp. 1194 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The scientific interpretation of the results obtained by eddy cur- 
rents testing long cylindrical products is much easier when using 
long rather than short solenoids. The long product is then in an 
uniform state of magnetic induction. A simple model is developed 
to size long axial emerging rectangular defects of various widths 
and depths. For non-ferromagnetic materials, at relatively high fre- 
quency, the inductance varies linearly with the cross-section of the 
defect and the resistance varies also linearly with the depth of the 
defect. The model allows to calculate the linear coefficients of influ- 
ence. Experimental tests carried on copper and aluminum rods 
have fully validated the theoretical model. For ferromagnetic mate- 
rials, the model is modified in order to take the magnetization into 
account. 


10887 Computational eddy-current probe model for com- 
posites, metals and semiconductors. Sabbagh, L.D. (Sabbagh 
Associates, Inc., Bloomington, IN (USA)); Bowler, J.R.; Sabbagh, 
H.A. pp. 1194 of Review of progress in quantitative nondestructive 
evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) 
Plenum Press, New York, NY (US) (1989). (CONF-880760—: 15. 
annual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

A comprehensive computer code for research and design studies 
in electromagnetic NDE is now at an advanced stage of develop- 
ment. It has the capability of predicting the impedance 
characteristics of fully three-dimensional eddy-current probes in the 
presence of metals, semiconductors and advanced composites. By 
using a combination of the conjugate gradient method applied to a 
matrix and fast Fourier transform techniques, the resulting 
algorithm is both efficient in CPU time and has modest storage re- 
quirements. The emphasis of this paper is in the validation checks 
and self-consistency testing by comparing results with data com- 
puted directly from available analytical expressions, and by 
comparing field calculations with data obtained independently from 
other codes, and comparing results with data collected in the lab. 





10888 Eddy-current inversion of flaw data from fiat- 
bottomed holes. Dodd, C.V. (Oak Ridge National Lab., TN 
(USA)); Pate, J.R.; Deeds, W.E. pp. 1194 of Review of progress in 
quantitative nondestructive evaluatior. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). DOE Contract ACO5-840R21400. (CONF-880760-: 15. an- 
nual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

Flaw data inversion formulas are constructed for determining 
flaw volume, depth, and position from flat-bottomed holes in piates. 
The formulas are based on previous analytical solutions to eddy 
current problems and the infinitesimal flaw theory of Burrows. The 
inverse calculation is based on the forward calculation so that, the 
better the forward calculations agree with the actual measure- 
ments, the better the inversion will be. Accurate inversion 
techniques can automatically detect, locate, and size defects as 
the probe is scanning past them. They can also be used to deter- 
mine the best combination of coil and test operating parameters for 
the optimum detection of small defects in the presence of multiple- 
property variations. The results show good correlation between the 
computed and measured volume and depth of the defects. 


10889 Laplace transform based inverse method for flaw 
characterization by eddy currents. Nair, S.M. (lowa State Univ., 
Ames (USA)); Rose, J.H. pp. 1194 of Review of progress in quanti- 
tative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
DOE Contract W-7405-ENG-82. (CONF-880760—-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

The ability of eddy current signals to be used to characterize the 
type, length, or depth of flaws by treatment with a Laplace trans- 
form inverse method is investigated. The method computes the 
change in impedance of a metallic half-space that contains an 
arbitrarily shaped inclusion. The inclusion is chosen to have a con- 
ductivity nearly the same as the metallic half-space and the applied 
magnetic field is chosen to be specifically uniform with its axis par- 


allel to the metal surface. The conductivity as a function of depth is 
determined by an inverse Laplace transform of the frequency (time) 
domain impedance. Since the inversion problem is formulated in 
the time domain, it is simplified significantly, since it allows the nu- 
merical implementation of the algorithm through the eigenvalues 
and eigenfunctions of the Laplace transform. 


10890 Eddy-current flaw reconstruction by inverting field 
data. Travis, C.H. (Univ. of Surrey (England)); Bowler, J.R.; Jones, 
M.C. pp. 1194 of Review of progress in quantitative nondestructive 
evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) 
Plenum Press, New York, NY (US) (1989). (CONF-880760-: 15. 
annual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

We have used a new inversion algorithm to determine the effec- 
tive electrical source strength of a crack in a conductor carrying 
eddy-currents. The dipole density on a sub-surface crack has been 
calculated from synthetically generated field data on the assumption 
that the crack lies in a known plane. At this stage of development 
no prior knowledge about the noise or signal covariance has been 
built into the algorithm but it is possible to incorporate this informa- 
tion. The basic technique is quite general and may be extended to 
determine crack profiles using impedance data. 


10891 Review of NDT techniques at radio and microwave 
frequencies. Zoughi, R. (Colorado Siate Univ., Ft. Collins (USA)). 
pp. 1194 of Review of progress in quantitative nondestructive eval- 
uation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

This paper reviews methods and equipment for the electromag- 
netic testing and detection of defects and inhomogeneities using 
radiowave and microwave frequencies. Two classes of microwave 
techniques, totally nondestructive and semi-nondestructive, are dis- 
cussed, and three types of probes are evaluated: scatterometers 
(radars that measure scattering properties of a target) and reflec- 
tometers; near-field probes operating in very close proximity to a 
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medium (open-ended coaxial lines, cavity resonators, and mi- 
crostrip/stripline patches/antennas); and small probes which are 
inserted into a medium (monopoles and _ microstrip/stripline 
patches). The operating principles, advantages, and limitations of 
the techniques and instruments are given for thickness, permittivity, 
and other measurements. 


10892 Three dimensional modeling of projection radiogra- 
phy. Gray, J.N. (lowa State Univ., Ames (USA)); Inanc, F.; Shull, 
B.E. pp. 1194 of Review of progress in quantitative nondestructive 
evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) 
Plenum Press, New York, NY (US) (1989). DOE Contract W-7405- 
ENG-82. (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

The preliminary developments in the complete computer 
simulation of the image formation process for X-ray projection ra- 
diography have matured to the point of comparing the predictions 
to quantitatively measured responses in real systems. We report 
on the results to date for the various elements of the model to- 
gether with example applications of the forward model of the X-ray 
projection process. The description of the elements of the model is 
divided into five parts: the first is the generation of the X-ray beam, 
the second is the sample and the interaction of the beam with the 
sample, the third describes the experimental configuration, the 
fourth part describes the detector and its interaction with the X-ray 
radiation and finally there is a description of the detectability crite- 
ria used. One of the key elements that has been incorporated into 
the model is a large number of parameters that are typical of a ra- 
diographic setup. 


10893 Flaw geometry reconstruction using a limited set of 
x-ray radiographic projections. Wallingford, R.M. (iowa State 
Univ., Ames (USA)); Basart, J.P. pp. 1194 of Review of progress in 
quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760-: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

A compromise between the use of a single x-ray projection and 
computerized tomography for flaw reconstruction is to model the 
flaw, a priori, as a geometric figure or solid and reconstruct the 
model from a reduced set of x-ray projections. The number of pro- 
jections required to deduce the geometric model parameters may 
vary with the complexity of the model; in this paper, for the recon- 
struction of a straight line of arbitrary orientation, it is shown that 
only two projections are required. The reconstruction formulation is 
presented for a crack modeled as a straight line or series of 
straight lines. An analysis for reconstruction errors and system ge- 
ometry errors is also presented along with experimental results of 
flaw reconstruction with a microfocus x-ray machine. 


10894 Intensity correction and dynamic range expansion 
for digital x-ray radiograph images. Hariharan, S. (lowa State 
Univ., Ames (USA)); Russell, S.F. pp. 1194 of Review of progress 
in quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). DOE Contract W-7405-ENG-82. (CONF-880760—: 15. an- 
nual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

Quantitative and qualitative analysis of NDE radiograph film is of- 
ten accomplished using image processing tools. A prerequisite for 
such analysis is transformation of the data contained in the physi- 
cal x-ray film into discrete numerical data suitable for image 
processing. Such transformation, called image acquisition or digiti- 
zation, will introduce noise and spurious information (artifacts) into 
the original data. While certain qualitative data enhancement pro- 
cesses are tolerant of these data anomalies, significant errors may 
preclude quantitative analysis such as flaw sizing or flaw detection. 
In this paper, a method is presented to model some of the imper- 
fections in the image acquisition step in an attempt to compensate 
their effects. In particular, techniques for compensation of intensity 
nonlinearities and dynamic range limitations are described. 


10895 Digital image analysis of NDT radiographs. Graeme, 
W.A. Jr. (E. |. du Pont de Nemours & Co., Inc., Wilmington, DC 
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(USA)); Eizember, A.C.; Douglass, J. pp. 1194 of Review of 
progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

Prior to the introduction of Charge Coupled Device (CCD) detec- 
tors the majority of image analysis performed on NDT radiographic 
images. was done visually in the analog domain. While some film 
digitization was being performed, the process was often unable to 
capture all the usable information on the radiograph or was too 
time consuming. CCD technology now provides a method to digi- 
tize radiographic film images without losing the useful information 
captured in the original radiograph in a timely process. Incorporat- 
ing that technology into a complete digital radiographic workstation 
allows analog radiographic information to be processed, providing 
additional information to the radiographer. Once in the digital do- 
main, that data can be stored, and fused with radioscopic and 
other forms of digital data. The result is more productive analysis 
and management of radiographic inspection data. The principal 
function of the NDT Scan IV digital radiography system is the digiti- 
zation, enhancement and storage of radiographic images. 


10896 Optimization of parameters for high-resolution x-ray 
computed tomography. Seguin, F.H. (American Science and En- 
gineering, Inc., Cambridge, MA (USA)); Bjorkhoim, P.J. pp. 1194 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

A number of characteristics determine the usefulness of a CT 
image, including spatial resolution, signal-to-noise ratio, and radio- 
graphic contrast of important features. These characteristics are 
interrelated, and they depend on such aspects of the CT system 
as the hardware configuration, the x-ray energy, the x-ray flux, the 
data acquisition time, and the reconstruction algorithm. They also 
depend on the object under study, and they may be different in dif- 
ferent parts of an image. Optimization of CT parameters should be 
carefully defined for a given application in terms of the detectability 
of specific features in specific locations in specific objects. Because 
of the nature of CT imaging, it is not always possible to optimize 
simultaneously for detection of different types of features. 


10897 Fundamental aspects of micro-CT in cone-beam ge- 
ometry. Feldkamp, L.A. (Ford Motor Co., Dearborn, MI (USA)); 
Jesion, G.; Kubinski, D.J. pp. 1194 of Review of progress in quan- 
titative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

This paper considers several key issues that arise in the design 
and operation of a micro-computerized tomography system operat- 
ing in cone-beam geometry in a laboratory setting. Emphasis is 
placed on system resolution but the interrelated considerations of 
sensitivity and system throughput are also discussed. A resolution 
model is constructed which establishes the optimum parameters for 
the cone-beam geometry. Characteristics of the x-ray source and 
detector systems are described. A reconstruction algorithm is pre- 
sented and results are applied to a carbon fiber-silicon carbide 
whisker-filler composite. 


10898 The application of convex hull in industrial x-ray 
computerized tomography. Tam, K.C. (GE Research and Devel- 
opment Center, Schenectady, NY (USA)). pp. 1194 of Review of 
progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

In some x-ray CT situations, the x-ray data of the object are 
available only in a limited angular range. The upper and lower 
bounds of the object density are usually available. For example, 
they can be estimated from the priori knowledge about the compo- 
sition of the object; in fact the lower bound is usually taken to be 
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zero. Currently there is no systematic method to estimate the ob- 
ject boundary. Some of the methods that have been suggested 
include probing, modeling, etc., which all involve additional equip- 
ment. In this paper a procedure is presented to estimate the 
exterior boundary of the object using the same x-ray data that are 
used to reconstruct the CT image. No additional equipment is re- 
quired with this method. The simulation results indicate that using 
the upper and the lower density bounds and the convex hull of the 
object constructed from the x-ray data as a priori information to do 
limited-angle image reconstruction, the image quality improved by 
a factor of 7 to 10 after five iterations. The improvement brought 
about by the approach using the difference projections and the 
convex hull of the flaws is even more dramatic; the price to pay is 
the exact knowledge of the object boundary and the stringent re- 
quirement on the precision of the data. 


10899  Incomplete-data image reconstructions in industrial 
x-ray computerized tomography. Tam, K.C. (GE Research and 
Development Center, Schenectady, NY (USA)); Eberhard, J.W.; 
Mitchell, K.W. pp. 1194 of Review of progress in quantitative non- 
destructive evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

In earlier works it was concluded that image reconstruction from 
incomplete data can be achieved through an iterative transform al- 
gorithm which utilizes the a priori information on the object to 
compensate for the missing data. The image is transformed back 
and forth between the object space and the projection space, be- 
ing corrected by the a priori information on the object in the object 
space, and by the known projections in the projection space. The a 
priori information in the object space includes a boundary enclosing 
the object, and an upper bound and a lower bound of the object 
density. In this paper we report the results of testing the iterative 
transform algorithm on experimental data. X-ray sinogram data of 
the cross section of a F404 high-pressure turbine blade made of 
Ni-based superalloy were supplied to us by the Aircraft Engine 
Business Group of General Electric Company at Cincinnati, Ohio. 
From the data set we simulated two kinds of incomplete data situa- 
tions, incomplete projection and limited-angle scanning, and 
applied the iterative transform algorithm to reconstruct the images. 
The results validated the practical value of the iterative transform 
algorithm in reconstructing images from incomplete x-ray data, both 
incomplete projections and limited-angle data. In all the cases 
tested there were significant improvements in the appearance of 
the images after iterations. The visual improvements are substanti- 
ated in a quantitative manner by the plots of errors in wall 
thickness measurements which in general decrease in magnitude 
with iterations. 


10900 Tomographic image reconstructing using systolic ar- 
ray algorithms. Azevedo, S.G. (Lawrence Livermore National 
Lab., CA (USA)); De Grott, A.J.; Schneberk, D.J.; Brase, J.M.; 
Martz, H.E.; Jain, A.K.; Current, W.; Hurst, P.J. pp. 1194 of Review 
of progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). DOE Contract W-7405-ENG-48. (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

In Computed Tomography (CT), two-dimensional (2-D) slices or 
three-dimensional (3-D) volumes of an object are reconstructed 
from many projected line-integrals (usually x-ray transmission data) 
around the object. As the data collection capabilities and recon- 
struction algorithms for CT have become more sophisticated over 
the years, the demands on computer systems have become 
correspondingly greater. Also, recent limited-data reconstruction al- 
gorithms using iterative schemes between image and projection 
domains require large amounts of very time-consuming calcula- 
tions. In this case, repeated use of a constrained projection model 
(or the Radon transform, named after mathematician Johann 
Radon) followed by a reconstruction algorithm (or inverse Randon 
transform) is used to converge on the correct answer. The com- 
monly used algorithm for computing the inverse Radon transform in 
the above problems is some form of filtered backprojection (FBP). 
In this paper we look at ways to paralielize this algorithm so that a 





computer with multiple interconnected processing elements can 
achieve reconstructed images more rapidly than before. The class 
of multiprocessor architectures we suggest is known as systolic ar- 
rays, which are highly-paralle! regularly connected multiprocessors 
with simple control and data flows. We show, in simulated and ex- 
perimental results, how this architecture can compute the forward 
and back-projection algorithms efficiently and at very high rates de- 
pending on the number of processors employed. 


10901 Computed tomography system response function 
measurements. Clayton, C.D. (Hercules Aerospace Co., Magna, 
UT (USA)); Fetherston, S.J. pp. 1194 of Review of progress in 
quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

The point response function provides a mathematical description 
of the relationship between the system input and output. The 
knowledge of this function provides a valuable tool for analyzing 
the CT output images. Because the response function is analytical, 
it can provide the basis for computerized inspection methods. 
These are not just image enhancement operations, but data inter- 
pretation algorithms that depend on the spatial characteristics of 
the CT system. This paper presents a technique for measuring the 
horizontal point response function of an industrial CT system. Data 
from the measurement of the CT response function at different lo- 
cations and under different X-ray flux conditions are used to 
assess the validity of the linearity assumption. Point response mea- 
surements using tungsten pins indicated that the point response 
function for the CT system was wider in the center than along the 
edges. The measurements in water and dibromomethane showed 
the presence of nonlinearities that were dependent on the radio- 
graphic environment. 


10902 High resolution x-ray computed tomography for 
composites and electronics inspection. Cueman, M.K. (GE Re- 
search and Development Center, Schenectady, NY (USA)); 
Thomas, L.J. Ill; Trzaskos, C.; Greskovich, C. pp. 1194 of Review 
of progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

This paper describes a method and system for the 
high-resolution x-ray computed tomography of composites and elec- 
tronics. The system is a laboratory test bed for digital x-ray imaging 
built at the GE Corporate Research and Development Center. It is 
a third generation fan beam scanner that has been demonstrated 
in both digital radiography and computerized tomography modes. 
X-ray data are collected with an analog-to-digital converter and 
buffer memory constructed as CAMAC modules. The heart of the 
system is a family of line array solid scintillation detectors. These 
prototypes employ a new scintillator material, based largely on rare 
earth oxides, to convert the x-ray flux to visible light and conven- 
tional integrated photodiode arrays to produce an electrical signal. 
The configuration and fabrication of the detector array are de- 
scribed and results are given illustrating the system resolution. 


10803 Calibrations for analyzing industrial samples on med- 
ical CT scanners. Hunt, P.K. (BP American Research and 
Development, Cleveland, OH (USA)); Engler, P.; Friedman, W.D. 
pp. 1194 of Review of progress in quantitative nondestructive eval- 
uation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Joila, 
CA (USA), 31 Jul - 5 aug 1988). 

Presented in this paper are calibrations for obtaining meaningful 
CT data for industrial samples using medical scanners. Calibrations 
were made using a second generation, dual slice Technicare 
Deltascan 100 scanner with a tungsten source, seven BGO detec- 
tors (three per slice plus one reference), a DEC PDP 11/04 
computer system, and a set scan circle size of 11.4 inches. The 
unit operates at a tube current and voltage of 120 KV and 25 mA, 
respectively. While some calibrations are specific to the Deltascan 
100, others can be applied to most medical instruments. Two types 


42 ENGINEERING 
4205 Materials Testing 


of calibrations are presented: (1) those that involve changes only 
to the sample; and (2) those that involve changes to the scanner 
and scanner software. The first type is necessary for cases in 
which a leased or rented scanner that cannot be modified is being 
used. Both types are useful for cases in which scanner modifica- 
tion is possible. 


10904 Quantitative computerized laminography. Buchele, 
S.F. (Scientific Measurement Systems, Inc., Austin, TX (USA)); 
Ellinger, H. pp. 1194 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

Digital laminography, which is similar to focal-plane tomography 
used with x-ray film, is a process intermediate between 3-D 
tomography and radiography in both data acquisition time and in- 
formation provided. A digital laminogram uses radiographic data 
which can be filtered or convolved before laminographic process- 
ing. A sequence of radiograms are taken with the object rotated 
several degrees between each complete radiogram. The image- 
formation program computes a coarse vertical tomogram on a 
user-specified surface from these data. All the features which are 
on the user-specified surface stay in focus in the laminogram, 
while all other features are blurred according to their distance from 
the surface. Performance results for resolution and sensitivity for 
this procedure and the system realizing it are given for a nickel, a 
printed circuit, and a copper-steel phantom. 


10905 Laminographic reconstruction from realtime radio- 
graphic images. Barker, M.D. (Lockheed Missiles & Space Co., 
Mountain View, CA (USA)). pp. 1194 of Review of progress in 
quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760-: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolia, CA (USA), 31 Jul - 5 aug 
1988). 

We report the application of digital laminography reconstruction 
methods to real-time radiographic (RTR) images. Multiple digital 
images were acquired with the part at several orientations. Several 
acquisition and reconstruction methods have been investigated and 
their effects on the depth resolution and signal-to-noise ratio of the 
reconstructed images are discussed. The standard method yields 
the best signal-to-noise but the worst depth separation; the extreme 
value method yields the best depth separation with a slight de- 
crease in signal-to-noise; and the iterative method is a compromise 
between the two. Both the extreme value and iterative methods re- 
quire care in properly normalizing the projection images. 


10906 One sided radiographic inspection using backscatter 
Imaging. Bossi, R.H. (Boeing Aerospace, Seattle, WA (USA)); 
Cline, J.L.; Fridell, K.D.; Nelson, J.M. pp. 1194 of Review of 
progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive ‘evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

Radiographic inspection, where access is limited to one side of 
the part, can be performed by the use of backscatter imaging tech- 
niques. Compton scattering is the primary source of the 
backscattered signal strength with some contribution from x-ray flu- 
orescence. The flying spot technique, which uses a collimated 
beam of x-rays and a large area detector, has been used in this 
work. Backscatter images have been obtained for water in a 
graphite honeycomb. 


10907 Photothermal techniques in material characterization 
applications. Tam, A.C. (Almaden Research Center, San Jose, 
CA (USA)). pp. 1194 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760—: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

This paper provides an overview of photothermal (PT) 
techniques for nondestructive materials characterization. The tech- 
niques covered include pulsed photoacoustic (PA) generation and 
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detection (with emphasis on ultra-narrow PA pulse generation and 
transducer or optical detection), PT refractive index gradient gener- 
ation and probe beam refraction detection (with discussions given 
on the signal shape depending on thermal generation time and dif- 
fusivity) and pulsed PT radiometry (with considerations on signal 
shape analysis for absolute spectroscopy, thin film thickness mea- 
surement, and subsurface thermal contact). 


10908 Quantitative theory of laser-generated ultrasound. 
Schleichert, U. (Univ. of Kassel (Germany, F.R.)); Langenberg, 
K.J.; Arnold, W.; Fabbender, S. pp. 1194 of Review of progress in 
quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760-: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

This paper outlines the application of an extended theory of laser 
ultrasonic wave generation to a complete system of nondestructive 
evaluation, taking into account the structure of different laser 
modes, the optical, thermal, and elastic material properties, and 
the finite area of a capacitance transducer. The experimental de- 
vice is based on a Q-switched ruby laser emitting short light 
pulses. The specimen used for the theoretical treatment is poly- 
crystalline aluminum. Maxwell equations, a heat equation, and an 
equation of motion are derived for the interaction of the laser beam 
with the specimen and the resulting ultrasound generation. 


10909 Longitudinal wave precursor signal from an optically 

ing thermoelastic laser source. Conant, R.J. (Montana 
State Univ., Bozeman (USA)); Telschow, K.L. pp. 1194 of Review 
of progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

Recently, much effort has been concentrated on developing 
pulsed lasers as sources of ultrasonic waves for noncontacting 
measurements. A feature of the elastic wave produced that has 
been found useful for characterizing microstructural effects is the 
presence of a spiked longitudinal pulse preceding the main wave- 
form. This spike can be produced by ablation of material from the 
sample surface. However, it is also possible to produce this feature 
with a subsurface thermoelastic source produced by either thermal 
diffusion or optical penetration, both of which produce an effective 
subsurface source in the material. This investigation specifically 
studies the generation of this spike for materials where the optical 
penetration depth is significant. The goal of this work was to quan- 
titatively characterize and explain the waveforms produced by the 
laser source through actual measurement of displacements and 
calculations based on thermoelastic models. 


10910 Laser generation of narrow band ultrasound. Wagner, 
J.W. (Johns Hopkins Univ., Baltimore, MD (USA)); Deaton, J.B. Jr. 
pp. 1194 of Review of progress in quantitative nondestructive eval- 
uation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

The use of pulse packets rather than single pulses from lasers to 
generate ultrasonic signals offers the potential of improving signal- 
to-noise ratio and thus the sensitivity of laser ultrasonic systems. 
While some enhancements in signal may be obtained by generating 
directed ultrasound, experimental results have shown it is possible 
to reduce noise by frequency bandwidth narrowing. Work is contin- 
uing using higher frequency laser modulation schemes to produce 
both narrow band and directed laser generated acoustic signals. 


10911  Laser-based ultrasonics on Gr/epoxy composite. A 
systems analysis. Tittmann, B.R. (Rockwell International Science 
Center, Thousand Oaks, CA (USA)); Linebarger, R.S.; Addison, 
R.C. Jr. pp. 1194 of Review of progress in quantitative nondestruc- 
tive evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) 
Plenum Press, New York, NY (US) (1989). DOE Contract W-7405- 
ENG-82. (CONF-880760—-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 
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Critical issues are examined in the application of laser genera- 
tion and detection of ultrasound to the inspection of large area 
air-frame composites. Among these issues are surface roughness, 
signal-to-noise ratio, insensitivity to the path length between the 
part and detector, and wide-band versus narrow-band generation. 
Supporting experiments are reported on broad-band and narrow- 
band generation in Gr/Epoxy panels and angular reflectance 
measurements on painted and unpainted Gr/Epoxy. On the basis 
of these measurements, a laser-in/laser-out systems analysis is 
carried out for a 10 mm diameter delamination about 1 cm deep. 
The analysis assumes that a Spherical Fabry-Perot interferometer 
is used for detection and a |0 nsec laser pulse with a peak power 
of 13 MW/cm? for generation. The estimates indicate a S/N ~ 20 
dB for a detection probe laser power of about 400 mW. 


10912 image scanning heterodyne microinterferometer. 
Scott, W.R. (Naval Air Development Center, Warminster, PA 
(USA)); Huber, S.; Ryan, M. pp. 1194 of Review of progress in 
quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

Previous studies have described a scanning heterodyne microint- 
erferometer which produced contour plots from parameters derived 
from ultrasonic time domain waveform measurements. For opti- 
mum resolution and signal to noise ratio the interferometer beam 
was kept normally incident upon the specimen within milliradians 
and was focused to a diffraction limited spot size on the surface of 
the sample. In order to maintain these conditions during the scan- 
ning process, five degrees of freedom in sample manipulation were 
required. in this paper an alternatively designed instrument is de- 
scribed in which an image is formed at a detector face in a plane 
of interference within an interferometer. By using a scanning detec- 
tor window with a diameter smaller than the obtainable resolution 
of the image, detailed displacement contour plots can be made 
without the necessity of continuous realignment. 


10913 Ultrasonic NDE of layered composites using pulsed 
laser. Bresse, L.F. (Queens Univ., Kingston, Ontario (Canada)); 
Hutchins, D.A.; Hauser, F.; Farahbakhsh, B. pp. 1194 of Review of 
progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

This paper is concerned with the ultrasonic inspection of com- 
posite panels, fabricated by attaching a thin (<imm) layer of 
aluminum to a rigid foam substrate using an apoxy resin, and of 
composite materials, consisting of aluminum sheets bonded to- 
gether with an apoxy adhesive layer. The characterization of such 
materials involves the detection of a delamination at an aluminum/ 
epoxy interface, and the measurement of the properties of the 
epoxy layer, which may be affected by curing conditions and chem- 
ical composition. It was demonstrated that both Lamb wave and 
resonance methods have promise in the inspection of disbonds 
between aluminum and epoxy layers. It appears that for the inves- 
tigation of multilayered materials, laser ultrasonics, in association 
with a frequency analysis technique, has several advantages over 
conventional techniques. 


10914 Laser detection of acoustic displacements by deste- 
bilizing a frequency stabilized helium neon laser. Barna, B.A. 
(Idaho National Engineering Lab., Idaho Falls (USA)); Tow, D.M.; 
Allemeier, R.T.; Rodriguez, J.G.; Johnson, J.A. pp. 1194 of Review 
of progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). DOE Contract ACO7-761D01570. (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

A sensor for detecting low-amplitude acoustic displacements is 
described. This instrument is based on a stabilized helium-neon 
laser and is capable of measuring submicron displacements of dif- 
fuse surfaces at distances of up to 10 m and with a bandwidth 
between 0.2 and 100 kHz. The potential for extension of the tech- 
nique to higher frequencies is discussed. The sensor uses tiie 





inherent sensitivity of an alternate-mode balanced, frequency- 
stabilized laser to sma!! amounts of retroreflected light. Applications 
of the sensor include a study of bonding flaws in complex multi- 
layer materials, such as the thermal protection tiles on the Space 
Shuttle Orbiter and in graphite epoxy laminar composites. 


10915 Investigation of deformation using SQUID magnetom- 
etry. Mignogna, R.B. (Naval Research Lab., Washington, DC 
(USA)); Chaskelis, H.H. pp. 1194 of Review of progress in quanti- 
tative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The purpose of this work is to assess the potential of using 
SQUID magnetometry for nondestructive evaluation with applica- 
tions for stress or deformation measurements. Preliminary results 
of a study are presented comparing fluxgate magnetometer and 
SQUID gradiometer measurements made during tensile deforma- 
tion of cold rolled steel and 99% pure nickel. 


10916 NDE applications of an optical technique tor noncon- 
tact measurements of in-plane strains. Cardenas-Garcia, J.F. 
(Texas Tech Univ., Lubbock (USA)); Rasty, J.; Moulder, J.C. pp. 
1194 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

A newly devised video-optical experimental technique allows for 
the automated determination of the in-plane components of the in- 
finitesimal deformation tensor at discrete locations over an area of 
interest in a centrally cracked, loaded specimen. It was used to 
evaluate an area centered at the crack for a 5052-H32 aluminum 
panel and a G10CR glass epoxy panel, both loaded in tension. 
The J integral was calculated from the experimentally generated 
strain tensor data for the aluminum panel over more than two- 
hundred different paths, yielding reasonable agreement between 
the calculated value and an independently calculated reference 
value of J. The composite panel experimental data was used to il- 
lustrate the ability of the instrument to image defects by showing 
regions of high strain. The significant strengths of this experimental 
technique are its ability to collect discrete strain tensor data auto- 
matically; its qualitative display of data with full access to 
quantitative data; and its ability to interface with a computer so that 
the data is easily accessible for numerical manipulation. 


10917 Multinuclear NMR imaging of solids. Miller, J.B. (Naval 
Research Lab., Washington, DC (USA)); Garroway, A.N. pp. 1194 
of Review of progress in quantitative nondestructive evaluation. 
Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760—: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

The utility of NMR is derived from the unique information it pro- 
vides on the physical and chemical structure of the material being 
studied. The ability to obtain such information as a function of spa- 
tial position within the sample makes magnetic resonance imaging 
(MRI) potentially an important technique for the NDE of materials. 
The major limitation to the direct application of MRI methods for 
the study of solid materials is that the NMR linewidth is three to 
five orders of magnitude greater than those observed for liquids. 
The obvious solution to the linewidth problem is to narrow the 
lines. Several examples of line-narrowing in conjunction with MRI 
have appeared. A method for removing inhomogeneous broaden- 
ing from MRI of liquids which we refer to as refocused gradient 
imaging (RGI) has been demonstrated. We describe two variants 
of RGI, one suitable for imaging dilute spin-1/2 nuclei in solids, the 
other simultaneously removing homonuclear dipolar and inhomoge- 
neous broadening for imaging of concentrated spins in solids. 


10918 Detection and imaging of defects especially materials 
with small UT transducers using broad-band holography. 
Bernus, L.V. (Siemens AG, Erlangen (West Germany)); Kroning, 
M.; Regn, J.; Ermert, H.; Prokoph, G. pp. 1194 of Review of 
progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
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NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

Using broadband holography one gets short data acquisition 
times, performing only one measurement per sampling point. The 
reconstruction is performed in time-domain with pre-filtered com- 
plex signals which are summed according to their times of flight, 
including a geometrical factor if necessary. The image is achieved 
by taking the absolute value of the summed signals. The recon- 
struction algorithm provides both a good axial and a good lateral 
resolution. Interference can be suppressed by using a large band- 
width. By using analytical signals with a real and an imaginary part 
the image function will not contain oscillations. Because of the 
summation of these analytical signals, noisy signals can be toler- 
ated. Even signals from highly textured materials produce only 
slightly disturbed images. 


10919 An application of caustics to ultrasonic defect loca- 
tion. Brewster, J.R. (Univ. of Tennessee, Knoxville (USA)); Ashbee, 
K.H.G. pp. 1194 of Review of progress in quantitative nondestruc- 
tive evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) 
Plenum Press, New York, NY (US) (1989). (CONF-880760-: 15. 
annual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

We describe a use of ultrasonic caustics to detect and locate de- 
fects in immersed rods and pipes. We demonstrate that when 
sound is scattered from a defect in a metal rod ultrasonic caustics 
are formed in the surrounding medium. The caustics can be accu- 
rately modeled using diffraction theory and promise to be useful for 
NDE. The most important feature is that they promise a testing 
technique that requires no accurate time information. 


10920 Crack detection and defect classification using the 
LLT-technique. Gebhardt, W. (Universitat Begaude, Saarbrucken 
(West Germany)); Walte, F. pp. 1194 of Review of progress in 
quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

A method in current use for defect detection in t hick walled 
components is the tandem technique. With the aim to replace this 
cumbersome two-probe technique, a high sensitivity one-probe 
technique for the detection of perpendicularly oriented cracks and 
lack of fusion defects has been developed. The high sensitivity of 
this so-called LLT-technique results from the effective mode con- 
version at the defect from a longitudinal wave to a shear wave and 
the exploitation of the specular reflections. In comparison to the 
tandem technique the LLT-technique shows an improved defect lo- 
calization, improved accessibility of the inspection regions, minor 
obliquity dependence and minor cladding effects in the inspection 
of cladded components from the outside. Further, mode conversion 
effects can be used for a defect classification. 


10921 Photoinductive imaging: A new NDE technique. Moul- 
der, J.C. (lowa Sate Univ., Ames (USA)); Nakagawa, N.; No, K.S.; 
Lee, Y.P.; McClelland, J.F. pp. 1194 of Review of progress in 
quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). DOE Contract W-7405-ENG-82. (CONF-880760—: 15. an- 
nual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

We describe a new NDE imaging technique, photoinductive 
imaging, based on eddy current detection of thermal waves. We 
have developed a theory of the effect applicable to thin foils with 
thickness much less than either thermal diffusion length or electro- 
magnetic skin depth. This two-dimensional theoretical model, 
based on the change in specimen conductivity caused by thermal 
waves, agrees qualitatively with experimental measurements. Im- 
ages obtained of black lines on aluminum foil suggest that 
resolution on the order of the laser focal spot size is attainable. Al- 
though applicable only to conductors, we feel that this method can 
be extended to large, thick specimens and need not be limited to 
foils. Signal strengths on the order of 1 to 10 mV rms referred to 
the input of the lock-in amplifier were obtained with a commercial 
eddy-scope and eddy current probes. Signal-to-noise ratios were 
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about 10 dB. Development of optimized probes and electronics is 
expected to yield improvements of an order magnitude in sensitivity 
and signal-to-noise ratios, permitting images to be obtained in thick 
specimens with surface flaws. 


10922 Study of surface acoustic wave dispersion using 
laser-ultrasonics and application to thickness measurement. 
Aussel, J.D. (National Research Council Canada, Quebec 
(Canada)); Monchalin, J.P. pp. 1194 of Review of progress in quan- 
titative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760-: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

A converging surface acoustic wave (SAW) technique is used 
and dispersion effects are analyzed for the case when the speci- 
men is not infinitely thick and is, in particular, made of several 
layers. A novel time-domain signal processing method is pre- 
sented, based on narrow-band filtering of wide-band SAW pulses 
and crosscorrelation, which permits to measure both phase and 
group velocities as a function of frequency. Experimental velocities 
measured on a thick layered substrate are compared to theoretical 
calculations. The application of this method to on-line measure- 
ment of the zinc layer thickness deposited by a_hot-dip 
galvanization line is discussed. 


10923 Parallel vector lock-in thermal wave IR video imaging 
ot microcracks in Cu foils deposited on polyimide. Ahmed, T. 
(Wayne State Univ., Detroit, Mi (USA)); Kuo, P.K.; Favro, L.D.; 
Jim, H.J.; Thomas, R.L.; Woods, C.M.; Houston, G.L. pp. 1194 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760—: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

Recently, the concept of area-wide lock-in detection in infrared 
video imaging and its application to thermal wave imaging was 
demonstrated. This technique combines the lock-in detection 
method with an IR video camera and almost real-time digital image 
processing to form a parallel vector lock-in thermal wave IR video 
imaging system. In this method each pixel of an image is pro- 
cessed in the manner similar to the lock-in detection method while 
the sample is excited (heated) synchronously with a square-wave 
modulated joule heating. The synchronous detection allows the 
non-synchronous background radiation to be subtracted from the 
signal resulting in an enhanced signal-to-noise ratio, thus allowing 
the signal of interest to be measured even in situations where is 
completely masked by noise. The advantage of IR detection (8-12 
um) and high speed data acquisition combined with the area-wide 
lock-in detection makes this a unique thermal wave imaging tech- 
nique for non-destructive evaluation. In this paper we report the 
application of this lock-in thermal wave IR video imaging technique 
using ac Joule heating to the imaging of microcracks in Cu foils 
deposited on polyimide substrates. Comparison of the lock-in video 
images of good and faulty samples are presented. 


10824 Impulse photothermal evaluation of materials via fre- 
quency modulated optical reflectance |: Theory. Mandelis, A. 
(Univ. of Toronto, Ontario (Canada)); Power, J.F. pp. 1194 of Re- 
view of progress in quantitative nondestructive evaluation. Volume 
8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New 
York, NY (US) (1989). (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

Photothermal techniques which use impulse irradiation [3,4] yield 
an important advantage over methods which use single frequency 
CW modulation, since an impulse measurement enables a direct, 
time visualization of thermal energy arriving at the sample surface 
from buried subsurface layers. In this work, we derive a three di- 
mensional Green's function model for the thermal response of a 
sample excited by a tightly focused beam of radiation. The theory 
provides analytical time-domain expressions for the thermal pulse 
propagation in homogeneous solids and thin surface layers and is 
expected to be generally useful in both quantitative thermal evalua- 
tion and imaging applications with well characterized geometries. 
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10925 Impulse photothermal evaluation of materials via fre- 
quency modulated optical reflectance Il: Experimental. Power, 
J.F. (Univ. of Toronto, Ontario (Canada)); Mandelis, A. pp. 1194 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

As an alternative to the use of pulsed laser sources in photother- 
mal wave excitation, a powerful wideband excitation method which 
avoided the high peak power and associated disadvantages of the 
conventional pulsed techniques was recently introduced. The new 
method, termed FM Time Delay Spectrometry, through its past ap- 
plications in acoustics, generated photothermal wave phenomena 
in materials using low power linear frequency sweeps whose power 
spectra were flat within the modulation bandwidth of the sweep. 
This permitted the recovery of band limited impulse response infor- 
mation from the photothermal system under study. In this work, we 
have extended the technique of FM Time Delay Spectrometry to 
the detection of impulse photothermoreflectance in solid state ma- 
terials. We have assembled a fast photothermoreflectance impulse 
response imager and evaluated its performance with some well 
characterized materials. We also demonstrated the uses of the 
wideband technique in thermal diffusivity measurements, and ex- 
amine the conditions under which quantitative information may be 
obtained. 


10926 Single beam interferometry of a thermal bump: F 
experiment. Kuo, P.K. (Wayne State Univ., Detroit, MI (USA)); 
Munidasa, M. pp. 1194 of Review of progress in quantitative non- 
destructive evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

We present a sensitive interferometric technique which simulta- 
neously measures the optical, elastic and thermal parameters of 
solids. We obtain the optical reflectivity change and the displace- 
ment due to thermal expansion (thermal bump) produced by an 
intensity modulated and focused laser beam. The interference pat- 
tern is measured by scanning a photo-detector across the reflected 
probe beam. Since only a single beam is used, noise from 
mechanical vibrations and fluctuations in air currents are greatly re- 
duced. The signal is detected synchronously with the modulation of 
the thermal bump, using a lock-in amplifier. Experimental data are 
fitted to a phenomenological theory using a multi-parameter least- 
squares fit routine. Optical and thermal parameters are deduced 
from these fits. 


10927 


Single beam interferometry of a thermal bump: I- 
theory. Favro, L.D. (Wayne State Univ., Detroit, MI (USA)); 
Munidasa, M. pp. 1194 of Review of progress in quantitative non- 


destructive evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

Kuo and Munidasa have reported a method by which a time- 
dependent optical intensity pattern is produced by the interference 
of laser light diffracted from a thermally induced bump with the light 
of the same laser reflected from the plane of the sample on which 
the bump was induced. In their experiment the thermal bump was 
induced by a second laser beam which was optically incoherent 
with the interfering light, but which was intensity modulated at 
frequencies ranging from the audio to the ultrasonic range. The re- 
sulting time-dependent patterns carry information about the thermal 
and elastic properties of the sample. The purpose of this work is to 
provide a first-principles calculation of those patterns so that those 
material properties can be measured with this technique. The 
Starting point of the calculation is the solution to the coupled ther- 
moelastic equations developed by Favro et al. That solution is 
expressed in terms of the three eigenmodes of the coupled equa- 
tions: (1) a longitudinal acoustic wave consisting of propagating 
particle displacements and associated temperature variations aris- 
ing from the compression and rarefaction of the material; (2) a 
transverse (shear) wave which consists only of propagating particle 
displacements and which does not cause any temperature variation 
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as it propagates and (3) a heavily-damped thermal wave which 
consists of propagating temperature causes. 


10928 Transient temperature near a void in a material 
heated by a moving laser beam. Rajendran, N. (lowa State Univ., 
Ames (USA)); Pate, M.B. pp. 1194 of Review of progress in quanti- 
tative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760-: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

This paper describes a feasibility study for using remotely mea- 
sured surface temperature as an indicator of the presence of 
defects located well below the heated surface. A high power indus- 
trial laser is used to heat a sample moving continuously past the 
stationary laser beam. The temperature transients are then mea- 
sured with thermocouples mounted near flaws in the metal being 
heated by the moving laser beam. The results of the experiments 
conducted with different flaw sizes, and different laser beam veloci- 
ties, are discussed with reference to applications in nondestructive 
testing. 


10929 Experimental characterization of ultrasonic phenom- 
ena by a neuratlike learning system. Grabec, |.; Sachse, W. pp. 
1194 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

This paper describes a novel approach for analyzing ultrasonic 
signals to permit an experimental determination of the relations be- 
tween elastic wave phenomena and the properties of a source of 
sound in a material. It is demonstrated that an adaptive learning 
system comprising an associative memory can be used to map 
source and waveform data and vice versa with the auto- and 
cross-correlation portions of the associative memory. Experiments 
are described which utilize such an adaptive system, running on a 
laboratory minicomputer, to process the data from a transient ultra- 
sonic pulse in a plate specimen. In the learning procedure, the 
system learns from experimental pattern vectors, which are formed 
from the ultrasonic waveforms and, in this paper, encoded informa- 
tion about the source. The source characteristics are recovered by 
the recall procedure from detected ultrasonic signals and vice 
versa. Furthermore, from the discrepancy between the presented 
and the learned signals, the changes in the wave phenomenon, 
corresponding, for example, to changes in the boundary conditions 
of a specimen, can be determined. 


10930 High level data flow programming language for ultra- 
sonic data analysis. Carter, R.G. (Morton Thiokol, Inc., Brigham 
City, UT (USA)); Pearson, L.H. pp. 1194 of Review of progress in 
quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

Data flow processing architecture and software as well as a 
high-level programming language for their implementation are de- 
veloped for ultrasonic inspection data analysis requirements. The 
data flow architecture consists of scanning and digitizing the ultra- 
sonic waveform, windowing out the sample points, performing a 
fast Fourier transform on these points, windowing out the magni- 
tude point corresponding to a predetermined frequency, and finally, 
displaying the image pixel that corresponds to this waveform. A 
data flow diagram editor was also developed. The method was 
tested in an ultrasonic scan of a specimen representative of a solid 
rocket motor segment end. 


10931 Application of linear predictive analysis in ultrasonic 
grain signal characterization. Saniie, J. (Illinois Institute of Tech- 
nology, Chicago (USA)); Wang, Tao; Jin, Xiaomei; Bilgutay, N.M. 
pp. 1194 of Review of progress in quantitative nondestructive eval- 
uation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 


In ultrasonic grain size characterization, grain signals are the 
only tangible results that can be obtained directly from grain scat- 
tering in the specimen. Grain scattering results in an upward shift 
in the expected frequency of broadband, returned ultrasonic 
echoes, while the attenuation effect influences the frequency shift 
in a downward direction. Both the upward and downward shifts are 
closely related to the grain structures of the materials. In this 
paper, the second order linear predictive method is used to charac- 
terize the spectral shift by utilizing of features such as resonating 
frequency, system poles and linear predictive coefficients. The fea- 
sibility of applying pattern recognition techniques based on these 
features are discussed and supported by simulated computer and 
experimental results. 


10932 Fractal methods for flaw detection in NDE imagery. 
Stein, M.C. (Analytic Sciences Corp., Reading, MA (USA)); Heller, 
W.G. pp. 1194 of Review of progress in quantitative nondestructive 
evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) 
Plenum Press, New York, NY (US) (1989). (CONF-880760-: 15. 
annual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

Initial methods for applying fractal models to the automatic de- 
tection and identification of fatigue cracks in NDE imagery are 
discussed. Results of testing these methods on a visible light pho- 
tomicrograph image of a fatigue crack in a titanium-aluminum alloy 
are presented. The crack detection method successfully distin- 
guished between intensity surface texture parameters for cracked 
and non-cracked regions in a noise-degraded version of the test 
image. The characterization of fatigue crack geometric structure 
using a fractal model is shown to be stable for the crack in the test 
image and appears promising as a means for automatic crack 
identification. Finally, a new statistical fatigue failure model based 
on a self-similar random process called the Levy flight process is 
introduced. This model shows promise for application to the auto- 
matic identification of fatigue cracks in NDE imagery. 


10933 Marr-Hildreth enhancement of NDE images. Frock, 
B.G. (Univ. of Dayton, OH (USA)); Karpur, P. pp. 1194 of Review 
of progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

We have shown that the Marr-Hildreth operator can be used to 
remove blur in ultrasonic NDE images even in the presence of 
noise. It is easily implemented as a spatial domain convolution op- 
erator, and, as such does not require sophisticated or highly 
specialized software for its application. The spatial domain convolu- 
tion executed rapidly, and in the case of the image data examined 
in this study, produced results similar to those achieved with a two- 
dimensional Fourier domain Wiener filter. We have also 
demonstrated that artifacting can occur with the application of the 
Marr-Hildreth operator and have attempted to explain how that arti- 
facting might affect the visual interpretation of a Marr-Hildreth 
enhanced image. Despite this artifacting, the Marr-Hildreth operator 
can serve as a useful tool for the rapid enhancement of NDE 
images prior to the application of more sophisticated and time- 
consuming enhancement techniques. 


10934 Colormap based image display enhancement. Jin, 
H.J. (Wayne State Univ., Detroit, MI (USA)); Kuo, P.K.; Ahmed, T.; 
Favro, L.D.; Thomas, R.L. pp. 1194 of Review of progress in quan- 
titative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 
A number of well developed image enhancement techniques, ba- 
sically categorized into global image processing and adaptive 
image processing, have been widely used in NDE applications, 
which help to present high quality images conveying information on 
voids, cracks and inclusions in samples. These enhancements ap- 
ply certain algorithms on image data and change the values to 
generate particular effects. Since the visual effect of an image is 
determined by two factors, i.e. image data (pixel value) and col- 
ormap which assign color display for each intensity covering the 
whole range, the enhancement of the display of an image can be 
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achieved by working on the colormap for a pseudo-color display 
without actually affecting the image data. With the advent of high 
quality color monitors and color output devices available for the 
scientific workstations whose colormaps can be easily redefined by 
users, it often is more efficient to manipulate the colormaps to 
achieve the desired visual effect. A user friendly, fully interactive, 
mouse-driven software package has been designed to perform this 
task. It is written in C in the Sun View Environment with a WYSI- 
WYG (What-You-See-is-What-You-Get) feature. This package 
consists of four principle tools: colormap composition, contrast en- 
hancement, isotherm modulation and histogram equalization. 


10935 Three-dimensional image processing for acoustic 
microscopy. Reinholdtsen, P. (Stanford Univ., CA (USA)); Khuri- 
Yakub, B.T. pp. 1194 of Review of progress in quantitative 
nondestructive evaluation. Volume 8A. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). DOE Con- 
tract FGO3-84ER45157. (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

We have built a scanning acoustic microscope operating in the 
3-10 MHz range that measures both amplitude and phase. This 
enables us to do image processing that cannot be done with ampli- 
tude or phase alone. We have demonstrated numerical 
enhancement of the transverse and depth resolution of the micro- 
scope. The transverse resolution is increased by approximately 
20% and the depth resolution is doubled. We have applied this 
technique to measuring the profile of deep trenches (2 mm wide by 
5 mm deep) which were designed as scale models of integrated 
circuit capacitors (2.5 um wide by 6um deep). These techniques 
could be used to characterize integrated circuits with an acoustic 
microscope operating at higher frequencies or with an optical mi- 
croscope that measures amplitude and phase. 


10836 Speckle reduction in ultrasonic SAFT images in 
coarse grained material through split spectrum processing. Li, 
Y. (Drexel Univ., Philadelphia, PA (USA)); Newhouse, V.L.; 
Shankar, P.M.; Karpur, P. pp. 1194 of Review of progress in quan- 
titative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760-: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The effect of nonlinear algorithms on synthetic aperture focusing 
technique (SAFT) image split spectrum processing (SSP) is evalu- 
ated along with the effect of a so-called interlaced array method 
combined with the SSP and nonlinear algorithm to reduce speckle 
or grain noise in the ultrasonic SAFT image. This is a method 
which combines spatial diversity and frequency diversity. An 
equiaxed grain centrifugally cast stainless steel block was chosen 
as an experimental sample. 


10837 Fast image deblurring algorithm using the Wiener fil- 
ter and the Hartley transform. Zheng, Yi (St. Cloud State Univ., 
MN (USA)). pp. 1194 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

In this work a simple and fast image deconvolution method was 
developed to restore industrial NDE images. In this method, the 
Wiener filter is applied to restore images and the two-dimensional 
fast Fourier transform (FFT) required by the Wiener filter is re- 
placed by the two-dimensional fast Hartley transform (FHT). The 
FHT maps a real image onto a real Hartley frequency function and 
uses only a single arithmetic operation. It is distinctly faster than 
the FFT and uses only half the computer resources of the FFT. 
Many properties of the FHT and the FFT are similar. The FHT is 
specially useful for fast image convolution and deconvolution. Us- 
ing the FHT in the Wiener filter design, a fast and effective image 
deconvolution method can be obtained. We have been developing 
the real time image digitizing and processing systems for practical 
applications, and the FHT is very valuable for the systems because 
the FHT requires a smaller memory size than the FFT and the cost 
of a high speed memory is expensive. 
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10938 Two dimensional pseudo-Wiener filtering in ultra- 
sonic imaging for nondestructive evaluation applications. 
Karpur, P. (AFWAL/MLLP, Wright Patterson Air Force Base, OH 
(USA)); Frock, B.G. pp. 1194 of Review of progress in quantitative 
nondestructive evaluation. Volume 8A. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 
This paper deals with the use of a two dimensional pseudo- 
Wiener filter for ultrasonic image enhancement. Experimental 
results are presented to demonstrate the effectiveness of the tech- 
nique for the improvement of the lateral resolution and image 
enhancement of ultrasonic images in materials such as graphite/ 
epoxy composites and stainless steel. The difficulties encountered 
in the implementation of the filter are delineated. Methods of over- 
coming some of these implementational hurdles are suggested. 


10939 Optimal ultrasonic flaw detection using a frequency 
diversity technique. Sanii, J. (Illinois Institute of Technology, 
Chicago (USA)); Wang, T.; Bilgutay, N.M. pp. 1194 of Review of 
progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

An effective method of decorrelating grain echoes can be 
achieved by changing the frequency from scan to scan, a method 
known as frequency diversity. In practice frequency diverse grain 
echoes can be obtained by transmitting a broadband echo through 
the materials and bandpass filtering the received echoes over 
many bands of frequencies. At any given time the outputs of band- 
pass filters are the features representing information related to flaw 
or grain echoes. Although these outputs are random, the statistics 
of flaws and grain echoes are different. This situation permits appli- 
cation of statistical pattern recognition using a Bayes classifier. 
Experimental data and computer simulation have confirmed that 
flaw and clutter echoes over different frequency bands have a 
Gaussian distribution with different covariance matrices. For this 
situation the Bayes classifier is quadratic and provides optimal flaw 
detection performance. We present the design of an optimal classi- 
fier with experimental and simulated results. 


10940 Application of bandpass filtering in ultrasonic non- 
destructive testing. Murthy, R. (Drexel Univ., Philadelphia, PA 
(USA)); Bilgutay, N.M.; Saniie, J. pp. 1194 of Review of progress 
in quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

The relatively simple technique of bandpass filtering (BPF) has 
been examined in this work. The experimental results indicate that 
this method is successful in grain noise suppression in samples 
where the flaw and grain echoes occupy distinct regions of the re- 
ceived signal spectrum. Under these conditions, BPF provides 
significant signal-to-noise ratio enhancement, comparable to that 
obtained with the more sophisticated algorithms. However, a loss 
of resolution is observed in the filtered signal due to the reduced 
bandwidth. The optimal parameters of the filter, viz., the center fre- 
quency and the bandwidth were determined experimentally. The 
range of bandwidth and center frequency values which provide en- 
hancement were identified. 


10941 New signal processing scheme for the analysis of 
electromagnetic images. Nath, S. (Colorado State Univ., Fort 
Collins (USA)); Udpa, S.S. pp. 1194 of Review of progress in quan- 
titative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760-: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 
This paper presents a novel defect characterization scheme in- 
volving singular value decomposition of electromagnetic images. 
The approach involves two steps. The first step involves compres- 
sion of the data contained in the image. The compressed data set 
is then treated as a feature vector and during the second stage, 





conventional pattern recognition techniques are used for classifica- 
tion. Mapping the signal on a smaller dimensional feature space 
not only reduces the computational effort involved but also the per- 
formance of the classification procedure. The philosophy is 
somewhat similar to the Fourier descriptor approach proposed by 
Udpa and Lord for the classification of differential eddy current 
impedance plane trajectories, in that the signal is mapped to a 
smaller dimensional feature space prior to classification. The map- 
ping procedure, both in the case of the Fourier descriptor method 
as well as the approach described in this paper, allows resynthesis 
of the original signaVimage from the mapped parameters. 


10942 Detecting flaws in the presence of strong geometry 
signals in F100 gas turbine engine components. Ko, R.T. 
(Arviv/Calspan, Dayton, OH (USA)). pp. 1194 of Review of 
progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

A frequency select technique was developed for detecting flaws 
in the presence of strong geometry signals in F100 gas turbine en- 
gine disks. This technique was implemented in the Retirement for 
Cause Eddy Current Inspection Station for inspecting antirotation 
windows, antirotation tangs, and the live rim at the component rim 
area. This technique treats each geometry edge as a unit; it pro- 
cesses signals from both the vertical and horizontal channels of 
the impedance plane with a Fast Fourier Transform routine, and 
calculates the mean frequency and frequency difference of both 
channels. Based on this frequency data, two threshold techniques 
(absolute and relative) are used for flaw determination. Tests to 
date have shown that the frequency select technique can be used 
to reliably detect flaws (EDM notches and fatigue cracks) in IN- 
100, waspaloy, and titanium components that otherwise might 
remain hidden within the strong geometry signals caused by the 
antirotation windows, antirotation tangs, and the live rim. 


10943. Image compression of digitized NDE x-ray radio- 
graphs by adaptive differential pulse code modulation. 
Lovewell, B.K. (lowa State Univ., Ames (USA)); Basart, J.P. pp. 
1194 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

This paper presents a linear predictive coder based on a predic- 
tor and a source encoder or quantizer for the compression of x-ray 
radiographic images. One-dimensional linear prediction of the scan 
lines of images is demonstrated using the technique. The coding 
procedure uses adaptive differential pulse code modulation which 
is based on the notion of quantizing a prediction error signal at a 
number of levels. 


10944 Mesh and boundary considerations in the numerical 
modeling of large 3-D electromagnetic NDT geometries. Udpa, 
L. (Colorado State Univ., Fort Collins (USA)); Sun, Y.S.; Lord, W.; 
Shin, Y.K. pp. 1194 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

This paper describes some situations where mesh and boundary 
condition choice plays a significant role in the accuracy of numeri- 
cal code predictions. Two examples are considered for illustrating 
these difficulties: the remote field eddy current method and the flux 
leakage method for inspecting ferromagnetic pipelines. The finite 
element method is used for the simulation. 


10945 Ultrasonic transducer calibration for reciprocity- 
based measurement models. Bennink (lowa State Univ., Ames 
(USA)); D.D.; Pate, A.L. pp. 1194 of Review of progress in quanti- 
tative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
DOE Contract W-7405-ENG-82. (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 
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A general formulation regarding the relationship between scat- 
terer properties and experimental signals was presented in a 
companion paper. This formulation was developed for the case of 
acoustic wave scattering in an immersion measurement. In order to 
perform the theoretical calculations, the formulation requires knowl- 
edge of the radiation and reception characteristics of the probes 
involved and the combined properties of the pulser and the re- 
ceiver (system efficiency). The objective of this paper is to discuss 
methods for obtaining the characteristics of measurement systems 
as required in the above-mentioned formulation. As an example, 
the case of acoustic wave scattering from a sphere of finite size is 
examined. Experimental verifications of results are included. 


10946 Ultrasonic field of a transducer behind a plane fiuid- 
solid intertace. Souissi, A. (Universite de Compiegne (France)); de 
Believal, J.F.; Gatignol, P. pp. 1194 of Review of progress in quan- 
titative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

We present a method for the determination of the ultrasonic field 
in a solid medium separated by a fluid-solid plane interface, from 
the knowledge, by modelization or by measures, of the field in a 
plane of the fluid medium. The method is based upon a decompo- 
sition by a plane waves obtained by spatial Fourier Transform, 
which permits a simple use of the SNELL-DESCARTES refraction 
laws at the interface. The method has shown quite good agreement 
with experimental results. Moreover, this method permits us to pre- 
dict undesirable effects in the case of oblique incident beams. 


10947 Acoustic microscopy with mixed mode transducers. 
Chou, C.H. (Stanford Univ., CA (USA)); Parent, P.; Khuri-Yakub, 
B.T. pp. 1194 of Review of progress in quantitative nondestructive 
evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) 
Plenum Press, New York, NY (US) (1989). DOE Contract FG03- 
84ER45157. (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

Acoustic microscopes have become important NDE tools in re- 
cent years. For accurate and quantitative characterization, it is 
desirable to have a system capable of dealing with a wide variety 
of materials, to evaluate both bulk and surface wave properties, 
and to detect surface damage, subsurface cracks, bulk defects, 
etc. For this purpose, we have built a new and versatile acoustic 
microscope which measures both amplitude and phase in the fre- 
quency range of 1-200 MHz with selectable operation modes with 
longitudinal waves, shear waves, or both. The wide frequency 
range allows us to evaluate a variety of materials. The selectable 
operation modes enable us to measure different properties of ma- 
terials and to detect different types of defects. 


10948 High efficiency-high frequency transducers for ce- 
ramic inspection. Patel, N.D. (McMaster Univ., Hamilton, Ontario 
(Canada)); Nicholson, P.S. pp. 1194 of Review of progress in quan- 
titative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The compressional-wave ultrasonic transducer is the heart of ul- 
trasonic NDE inspection systems. New piezoelectric ceramics have 
been developed with very high electromechanical coupling 
(ky>70%) and have been used for transmission and reception of 
ultrasonic waves. This paper discusses ways to improve the signal- 
to-noise ratio (i.e. efficiency) of >30 MHz transducers (i.e. 
selection of materials, selection of diameter, etc.). Application of 
the transducers developed to inspect creep-failed siliconized-SiC 
ceramics are discussed. 


10949 A _ shear-wave microprobe utilizing surface-wave 
mode conversion. Good, M.S. (Pacific Northwest Lab., Richland, 
WA (USA)); Green, E.R. pp. 1194 of Review of progress in quanti- 
tative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
DOE Contract ACO6-76RL01830. (CONF-880760—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 
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A novel shear-wave microprobe was developed which utilizes 
mode conversion to surface waves. Advantages of probe usage 
include: durability, consistency of signal reception with probe mis- 
alignment up to 10°, couplantless inspection, true point receiver, 
suitability for use on small parts, good sensitivity to surface waves, 
possible application to high temperature work, and possible simul- 
taneous reception and discrimination of longitudinal, shear, and 
surface waves. 


10950 Numerical grid generation scheme for thermal simu- 
lations in laminated structures. James, P.H. (NASA, Langley 
Research Center, Hampton, VA (USA)); Welsch, C.S.; Winfree, 
W.P. pp. 1194 of Review of progress in quantitative nondestructive 
evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) 
Plenum Press, New York, NY (US) (1989). (CONF-880760—: 15. 
annual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

A method for numerically generating a grid for laminated struc- 
tures with simple geometries has been presented. The rationale for 
using such a method has been discussed, including the importance 
of the requirement for a grid generation technique which gives a 
smooth distribution of grid points across the solution domain. The 
error involved for a nonuniform grid with an irregular distribution is 
shown to be prohibitive. Comparing the method for a model where 
an exact solution is known has provided a measure of absolute er- 
ror encountered by altering the distribution of a fixed number of 
grid points. For laminated materials where the material properties 
vary greatly between layers, significant error has been shown to 
exist for grids where the temperature gradients have not been 
properly resolved. Furthermore, comparisons of experimental and 
numerical results show reasonable agreement and predictive 
power of the computational method. 


10951 The use of finite element methodology in designing 
ultrasonic tests and the detection of weak bond planes. Emery, 
A.F. (Univ. of Washington, Seattle (USA)). pp. 1194 of Review of 
progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

This paper describes the results of numerical tests designed to 
demonstrate the validity of numerical simulation in designing 
ultrasonic tests and the detection of bond defects and also the ap- 
plication of numerical simulation to the case in which a thin section 
of soft material is used to bond two parts of a one-dimensional ten- 
sile specimen together. The specimen is a solid state diffusion bond 
which is defective in that it has areas of imperfect bonding. The re- 
sults indicate that explicit numerical methods are satisfactory only if 
the mesh size is small enough to ensure minimum phase errors, 
while implicit techniques, in general, have unacceptable errors. 


10952 A flexible methodology for analysis of multiple- 
modality NDE data. Nelson, J.M. (Boeing Aerospace, Seattle, WA 
(USA)); Cruikshank, D.; Galt, S. pp. 1194 of Review of progress in 
quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

In order to develop the relationships between NDE features and 
thermomechanical properties, a data manipulation methodology 
with exceptional generality was developed, and has been used 
successfully in support of a number of advanced composite nozzle 
technology programs. This approach draws from finite element in- 
terpolation and integration theory, greatly increasing the ease of 
comparing of multiple-modality NDE and mechanical test data for 
complex curved structures such as nozzle exit cones. NDE data 
from arbitrary inspection points (including randomly located points) 
are extended to continuous analytic functions over space. This 
simplifies averaging, coordinate and raster transformations, dimen- 
sional reduction, and comparison functions by replacing heuristic 
approximations dependent on modality with uniform analytic alge- 
braic operations, which preserve data integrity absolutely. The 
theoretical basis for the methodology is described, and examples 
of its application are given. 
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10953 The characterization of surface defects 
Rayleigh wave hodographs. Lusk, M. (Colorado State Univ., Fort 
Collins (USA)); You, Z. pp. 1194 of Review of progress in quantita- 
tive nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

A nondestructive testing approach is presented which exploits 
the relationship between perpendicular displacement components 
caused by Rayleigh waves in a material at a selected surface ob- 
servation point. As Rayleigh waves propagate, affected surface 
particles experience a retrograde elliptical motion. A display of this 
motion is generated by plotting the corresponding displacement 
components as a coordinate pair for the time span of interest. The 
resulting plot is called a hodograph and its shape, in some mea- 
sure, must characterize the way in which energy propagates along 
the surface. This paper seeks to determine what type of informa- 
tion is manifest in hodographs obtained from a defect-attenuated 
Rayleigh wave. A numerical approach based on a previously devel- 
oped finite element code is used. 


10954 Application of Gauss-Hermite beam model to the de- 
sign of ultrasonic probes. Wormiey, S.J. (lowa State Univ., Ames 
(USA)); Newberry, B.P.; Hughes, M.S.; Hsu, D.K.; Thompson, D.O. 
pp. 1194 of Review of progress in quantitative nondestructive eval- 
uation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760-—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

Instrumentation has been developed that permits the generation 
and detection of unipolar ultrasonic stress pulses in a pulse-echo 
mode instead of the conventional bipolar pulse. The advantages of 
the unipolar response are quickly lost due to the effects of diffrac- 
tion with commercial ultrasonic probes as propagation distance 
increases. In this paper the Gauss-Hermite beam model is applied 
as a tool for the investigation of transducer designs that can mini- 
mize the losses due to diffraction and enhance the preservation of 
the unipolar response of typical ultrasonic inspection working dis- 
tances. 


10955 Reciprocity-based measurement models for ultre- 
sonic NDE. Bennink, D.D. (lowa State Univ., Ames (USA)); Pate, 
A.L. pp. 1194 of Review of progress in quantitative nondestructive 
evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) 
Plenum Press, New York, NY (US) (1989). DOE Contract W-7405- 
ENG-82. (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

Quantitative NDE objectives such as the evaluation of flaw sig- 
nals and the assessment of inspection capabilities generate the 
need for models of ultrasonic scattering measurements capable of 
including all aspects of the measurement process. In order to 
model the measurement process, we formulate the distributed field 
aspects of radiation, propagation, scattering, and reception in 
terms of a single function of frequency, called the scattering coeffi- 
cient. This function can be convolved with the frequency response 
of the electronics, specifically the pulser and receiver, to arrive at 
the received voltage. Formulas for these scattering coefficients 
have been developed in the past on the basis of reciprocity rela- 
tions for the fields involved. in this paper, the formulas are arrived 
at by another method that explicitly uses a description of the trans- 
ducer characteristics. This approach extends previous formulations 
to the case of nonreciprocal probes. The calculation of these scat- 
tering coefficients is discussed. 


10956 Four transducer ultrasonic array for detecting and 
sizing defects in plate and pipe materials. Posakony, G.J. (Pa- 
cific Northwest Lab., Richland, WA (USA)); Taylor, T.T. pp. 1194 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

Pacific Northwest Laboratory (PNL), operated by Battelle Memo- 
rial Institute, has developed a four transducer ultrasonic array 
network designed to detect and size randomly oriented defects in 





heat exchanger tubing. A particular goal of the development was to 
determine the through wall penetration of surface connected de- 
fects or internal inclusions that might be present in the tube. One 
of the criteria of design for the four transducer array inspection sta- 
tion was that all data must be collected automatically in a single 
pass through the heat exchanger tube. Due to the nature of the in- 
spection, it was not practical to re-enter the tube for detailed 
scanning and signal analysis. Typical defects expected in the tube 
included, surface connected ID and OD cracks, laminations, weld 
defecis, fretting, wall thinning and tube ovality. Defects could be at 
any orientation. The four transducer array combined information 
from amplitude, time and spatial recording position to develop de- 
fect data. Special emphasis was placed on development of a 
means for reducing the responses from surface scratches that 
were known to be present in the tube, but which were not consid- 
ered detrimental to tubing integrity. 


10957 Multiviewing ultrasonic transducer system for flaw 
reconstruction. Hsu, D.K. (lowa State Univ., Ames (USA)); Worm- 
ley, S.J.; Thompson, D.O. pp. 1194 of Review of progress in 
quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

At Ames Laboratory, multi-transducer ultrasonic instrumentation, 
as well as the associated data acquisition and signal processing al- 
gorithms, have beer developed for the utilization and advancement 
of flaw reconstruction methodologies. One-dimensional inverse 
Born flaw sizing and ellipsoidal-based reconstruction have been 
performed on spheroid-like flaws with considerable success. The 
reliability problem in the reconstruction of arbitrarily oriented flaws 
was studied in detail and an angular scan plan was developed to 
optimize the data acquisition configuration and to improve the re- 
construction reliability. The angular scan pian was first implemented 
manually and its usefulness verified, the multiviewing transducer in- 
strument was the extensively redesigned so that automated scans 
may be made. The scan results are used to determine the data ac- 
quisition angles for the transducers that provide the best coverage 
of the flaw surface and the highest signal-to-noise ratio. In this pa- 
per details of the second generation instrumentation are described 
and results of an example reconstruction are shown. 


10958 Using a large aperture, phase insensitive array trans- 
ducer to improve ultrasonic detection of disbonds at a rough 
interface. Madaras, E. (NASA Langley Research Center, Hampton, 
VA (USA)). pp. 1194 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

An ultrasonic evaluation method was developed which is insensi- 
tive to phase-induced loss mechanisms and enables a more 
accurate estimation of the reflection coefficients. This paper ad- 
dresses the loss mechanisms of phase cancellation and beam 
steering. A large area array was emulated which treated the re- 
ceived signal in a phase insensitive manner. The results were 
compared with a conventional pulse echo measurement system. 
Two types of samples, one with rough and the other with smooth 
interfaces, were prepared from sections of the inhibitor-liner-fuel 
system used in NASA's solid rocket motor system. 


10959 Development of a pulse-echo ultrasonic squirter for 
detection of first layer delamination in composite structures. 
Light, G.M. (Southwest Research Institute, San Antonio, TX 
(USA)); Cervantes, R.A.; Harvey, D.P. pp. 1194 of Review of 
progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

A squirter was designed and developed that could simulate an 
immersion-mode, pulse-echo inspection using 10 to 25 MHz. The 
part-to-nozzle separation was approximately 1.5 inches with a total 
water path of approximately 3.25 inches. Tests conducted with the 
squirter illustrated that delamination-like defects as close to the 
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surface as 0.006 inch and as small as 0.187 inch in diameter could 
be detected using automated ultrasonic instrumentation (both labo- 
ratory and factory floor instrumentation). The squirter has allowed 
General Dynamics to meet their near-surface defect detection 
requirements using traditional, presently existing, ultrasonic instru- 
mentation. 


10960 Liquid-membrane coupling response and measure- 
ment of absolute displacement amplitudes with a submersible 
electrostatic acoustic transducer. Yost, W.T. (NASA-Langley Re- 
search Center, Hampton, VA (USA)); Cantrell, J.H. pp. 1194 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

This work establishes the linearity of a submersible electrostatic 
ultrasonic transducer by comparing its output with the Raman-Nath 
parameter for tone bursts of various amplitudes. A model is pre- 
sented to explain the effects of the membrane on the measurement 
of particle displacement amplitudes of ultrasonic waves in liquids. A 
technique for their measurement is also presented. 


10961 Determination of the absolute sensitivity of damped 
MHz range ultrasonic transducers. Yost, W.T. (NASA, Langley 
Research Center, Hampton, VA (USA)); Cantrell, J.H.; Cantrell, 
J.H. pp. 1194 of Review of progress in quantitative nondestructive 
evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) 
Plenum Press, New York, NY (US) (1989). (CONF-880760-: 15. 
annual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

A broadband capacitive electrostatic acoustic transducer (ESAT) 
has been developed for ultrasonic measurements in liquid environ- 
ments. We have used this device to calibrate the particle 
displacement amplitudes of a Panametrics 500 KHz Damped 
Transducer and to determine its absolute sensitivity as a function 
of frequency. The ESAT is capable of measuring the absolute dis- 
placement amplitudes of ultrasonic waves in water by considering 
the electrical characteristics of the ESAT and the acoustic charac- 
teristics of its membrane. 


10862 Acoustographic evaluation of ultasonic transducers. 
Sandhu, J.S. (RAJ Technology, Inc., Morton Grove, FL (USA)); 
Thomas, R.E.; Jensen, C. pp. 1194 of Review of progress in quan- 
titative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The application of acoustography for mapping acoustic fields of 
ultrasonic transducers is established. The cross-sectional field 
distribution data is generated within seconds, showing acoustogra- 
phy’s potential as a high-speed transducer evaluation metiiod. 
Acoustography also offers a simple way of measuring acoustic 
power output of transducers. In this method the acousto-optic 
effect, which is the basis on which liquid crystals visualize ultra- 
sound, is nulled by a counteracting electric field. The magnitude of 
the nulling electrical energy is proportional to the ultrasonic energy. 
By proper calibration, the nulling electric field can be used as a 
measure of the ultrasonic power. 


10963 A cryogenic eddy current microprobe. Fisher, J.L. 
(Southwest Research Institute, San Antonio, TX (USA)); Rowland, 
S.N.; Balter, F.A.; Stolte, S.S.; Pickens, K.S. pp. 1194 of Review of 
progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

The primary objective of this work was to develop small normally 
conducting eddy current probes with ultra high resolution that func- 
tioned at 77 Kelvins. The probes consisted of a hybrid electronics 
package including a sensing-coil array and preamplifier electronics 
mounted on a single substrate with an excitation coil. Development 
of fabrication techniques adaptable to the use of SQUID detectors 
was part of the project. A secondary objective was to develop pho- 
tolithographic techniques for eddy current probe production. The 
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purpose was to allow fabrication of probes with precisely controlled 
and repeatable geometry and electromagnetic characteristics. 


10964 Eddy current probe performance characterization. 
Burkhardt, G.L. (Southwest Research Institute, San Antonio, TX 
(USA)). pp. 1194 of Review of progress in quantitative nondestruc- 
tive evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) 
Plenum Press, New York, NY (US) (1989). (CONF-880760—: 15. 
annual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

Single-coil, absolute eddy current probes are used extensively by 
the Air Force for inspection of aluminum airframe structures. An 
experimental evaluation of thirty shielded and thirty nonshielded 
surface probes (typical of those used by the Air Force) was con- 
ducted to determine probe performance with a specific eddy 
current instrument being adopted for widespread use by the Air 
Force. This paper describes preliminary results of the investigation 
and shows the results of measurements of the following parame- 
ters for shielded and nonshielded probes: liftoff noise, tilt noise, 
effect of liftoff on flaw response, and effect of tilt on flaw response. 
The data show the range of variation in each parameter for the 
typical probes tested, the response to EDM slots of four sizes and 
fatigue cracks of two sizes, and a comparison of the responses 
from shielded and nonshielded probes. Suggested acceptance cri- 
teria are given for the four measured parameters, as well as the 
percentages of probes which could meet the criteria. 


10965 Eddy current probe evaluation experimental mea- 
surements and system interaction. Hedengren, K.H. (General 
Electric Co., Schenectady, NY (USA)); McCary, R.O.; Young, J.D. 
pp. 1194 of Review of progress in quantitative nondestructive eval- 
uation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

This paper describes work that combines imaging with probe 
measurements to analyze eddy current probes and system perfor- 
mance from a practical point of view. Slightly different designs of a 
specific type of probe have been examined to evaluate differences 
in the designs and to determine how well the probe construction 
method is controlled. Parameters were calculated from electric 
measurements on the probes and plotted in an attempt to explain 
their significance and to provide a method for selection of probes 
with superior qualities. The probe/system interaction was also ana- 
lyzed in order to learn why some probes with good electric 
properties did not perform well in the eddy current system. Finally, 
images were created and used to evaluate the impact of different 
imaging parameters on inspection performance. 


10966 Standard flaws for eddy current probe characteriza- 
tion. Capobianco, T.E. (National Institute of Standards and 
Technology, Boulder, CO (USA)); Ciciora, S.J.; Moulder, J.C. pp. 
1194 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

Instruments that are sensitive to eddy current signal phase as 
well as amplitude can show considerable differences in phase be- 
tween a relatively wide EDM notch or milled slot and a real fatigue 
crack. The use of controlled growth fatigue cracks can also cause 
problems when forces at the crack’s tip drive the crack faces to- 
gether, making electrical contact. In addition, estimates of crack 
depth will always be estimates until the crack is broken apart. We 
describe a technique for consistently producing well characterized 
discontinuities in aluminum which are not subject to these prob- 
lems. The samples in this study were made from two different 
aluminum alloys. The feasibility of the method was evaluated using 
6061 aluminum. When the technique appeared to show promise we 
switched to the 7075 alloy because it is more commonly used in 
aerospace applications and has a more consistent grain structure. 


10967 Temperature insensitive fiber optic sensor for acous- 
tic wave detection. Vengsarkar, A.M. (Virginia Polytechnic Institute 
and State Univ., Blacksburg (USA)); Murphy, K.A.; Chung, C.J.; 
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Claus, R.O. pp. 1194 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

Single mode fiber optic interferometric sensors (FOIS) have been 
shown to possess high sensitivities for various applications. This 
paper describes a novel technique used to build a thermally stable 
FOIS. The sensor is easy to construct and can be used as a probe 
in high temperature zones for detection of surface acoustic waves. 


10968 Manufacturing process control with VLS-compatible 
sensors. Beck, P.A. (Stanford Univ., CA (USA)); Auld, B.A. pp. 
1194 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

Pressure sensor elements compatible with NMOS and CMOS 
VLSI fabrication processes, and suitable for on-line process con- 
trol, are being developed. The techniques employed offer either 
single elements or flexible conformable arrays of capacitive or 
piezoresistive units. By using standard integrated circuit process- 
ing, the sensors themselves are naturally compatible with further 
electronic processing both on and off chip. Solid state sensors also 
offer cost effective batch fabrication processes and the ability to 
have signal conditioning and processing right on the substrate, 
without bulky interconnects and multiple packages. 


10969 Measurement of particle parameters in thermal 
systems. Fincke, J.R. (EG & G Idaho, Inc., Idaho Falls (USA)); 
Jeffery, C.L.; Englert, S.B. pp. 1194 of Review of progress in quan- 
titative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
DOE Contract AC07-761D01570. (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

We describe a laser based measurement technique for simulta- 
neously obtaining the in-flight size, velocity, and temperature of 
small particles entrained in a flow field. Particle size is determined 
from the absolute magnitude of scattered laser light, particle tem- 
perature is determined from a two-color pyrometer technique, and 
a dual crossed-beam laser Doppler velocimeter (LDV) technique is 
used to measure velocity. A multi-line Ar ion laser is used as the 
light source for velocity and sizing. The LDV measurement volume, 
consisting of the intersection of two 514 nm beams, is situated in 
the center of the larger diameter 488 nm laser beam. The intersec- 
tion of the LDV measurement volume and the second beam 
comprises the particle size measurement volume. Simultaneously 
the light emitted by the hot, incandescent particle in two wave- 
length bands is observed; the particle temperature is derived from 
these two signals. The spatial resolution of <1 mm? is such that 
distribution of particle size, velocity, and temperature can be 
mapped over an entire flow field. Typical data on a plasma spray 
system are presented. 


109870 _— Liftoff: capacitive array sensors. Shull, P.J. (National 
Institute of Standards and Technology, Boulder, CO (USA)); Clark, 
A.V.; Heyliger, P.R.; Auld, B.A. pp. 1194 of Review of progress in 
quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760-: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

We describe the work of an ongoing project at NIST on the ca- 
pacitive array sensor. This work describes the comparison of liftoff 
experiments to an existing theoretical model that had been devel- 
oped by Gimple and Auld. We also performed proof-of-concept 
experiments for the cure monitoring of partially conductive compos- 
ites. Using the Gimple-Auld model and the multiplexing capability 
of the sensor, we propose a technique to first determine the liftoff 
and then the dielectric constant of the workpiece. 


10971 


Numerical simulation of flaw detection with a capack 
tive array sensor using finite and infinite elements. Heyliger, 
P.R. (National Institute of Standards and Technology, Boulder, CO 





(USA)); Moulder, J.C.; Nakagawa, N. pp. 1194 of Review of 
progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

The purpose of this paper is to combine finite and infinite ele- 
ments to accurately model the response of a capacitive array 
sensor in the presence of flawed dielectric and metallic slabs. The 
probe region is modeled using finite elements and the infinite 
domain surrounding the probe region is modeled using infinite ele- 
ments. The analysis is restricted to a three-finger probe geometry. 
This configuration consists of three conducting strips spaced at 
equal intervals on a dielectric substrate. The geometry and nomen- 
clature of the probe and a sample specimen are shown. Although 
the probe and the specimen are three-dimensional, we assume 
that they are infinitely long in the direction of the fingers. Hence, a 
two-dimensional idealization is assumed for this study. 


10972 Ultrasonic measurement of formability in thin ferritic 
steel sheet. Clark, A.V. (National Institute of Standards and Tech- 
nology, Boulder, CO (USA)); Thompson, R.B.; Blessing, G.V.; 
Matlock, D. pp. 1194 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8A. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

We explore the use of ultrasonic techniques for monitoring tex- 
ture and the resulting formability in rolled sheet. Since texture 
influences velocity as well as formability, ultrasonics is a natural 
candidate for formability measurement. Furthermore, advances in 
ultrasonic devices, most notably the development of the 
electromagnetic-acoustic transducer (EMAT), now make real-time, 
on-line monitoring a distinct possibility. We present results of an 
initial study to demonstrate feasibility of these concepts. We show 
a good correlation of ultrasonic measurements with (destructive) 
formability measurements. We address problems associated with 
use of EMATs, as well as some issues related to technology trans- 
fer from lab to production environments. 


10973 Detection and measurement of defects in butt welds. 
MacLauchlan, D.T. (Magnasonics, Inc., Albuquerque, NM (USA)); 
Alers, G.A.; Jackson, J.J. pp. 1194 of Review of progress in quan- 
titative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760-: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

Sheet metal is produced in rolling mills in the form of coils of fi- 
nite length. The middie of this production chain must contain a 
shock absorber where the end of one coil is welded to the begin- 
ning of another. The welding is performed in between two clamps 
that hold the ends of the coils together while the weld is made. 
This paper describes feasibility tests of an EMAT-based inspection 
concept in which the EMAT is located outside the clamp and 
inspects the weld with an ultrasonic plate wave mode that propa- 
gates through the clamped region to and from the weld. A 
pulse-echo technique indicates the presence of weld flaws and 
quantitative measurements of the reflected echo are made in order 
to guide the accept/reject decision. 


10874 Ultrasonic method for nonintrusive low-liquid-level 
sensing. Cern, E.J. (Martin Marietta Labs., Baltimore, MD (USA)); 
Djordjevic, B.B.; Barnett, D.M. pp. 1194 of Review of progress in 
quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760-: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

We review the theoretical basis for the pulse echo method of 
nonintrusive low-liquid-level sensing, and present the results of an 
analysis and several laboratory experiments we conducted to study 
the sensitivity and functional relationship between the signal ampli- 
tude and the liquid level across the face of the transducer. The 
purpose of this study was to verify the operating principle of the 
system experimentally. The results of the experiments have verified 
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the applicability of this ultrasonic nonintrusive method of low-liquid- 
level sensing. 


10875 Nondestructive testing of ropes using the transverse 
impulse vibration method. Kwun, H. (Southwest Research Insti- 
tute, San Antonio, TX (USA)); Burkhardt, G.L. pp. 1194 of Review 
of progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

Recently, a new approach for NDE of ropes have been devel- 
oped and its feasibility been demonstrated experimentally. This 
method, called the transverse impulse vibration method, uses the 
propagation properties of a vibrational wave produced by applying 
a transverse impulsive force to a rope. The method can detect lo- 
calized flaws and determine the load level in the rope. The method 
can also inspect a long rope (several hundred feet) within several 
seconds from a single location. In this paper, the principle of the 
method is described along with some of the experimental results 
obtained from samples of wire rope up to 1/2 inch diameter and 
synthetic rope up to 1 inch diameter. 


10976 Embedded fiber optic strain sensor. LeCong, P. (Mc- 
Donnell Douglas Astronautics Co., Huntington Beach, CA (USA)); 
Joseph, A.; Udd, E.; Theriault, P. pp. 1194 of Review of progress 
in quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760-: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

This paper presents an embedded fiber optic strain sensor for 
the measurement of strain in composite structural beams. The sen- 
sor consists of aluminum jacketed optical fiber bonded to the outer 
surface of the beam. The sensor is of Sagnac interferometer type 
for detecting and measuring phase shift. The optics of the system 
are demonstrated. 


10977 Application of flexible transducer array technology to 


measure erosion-corrosion in carbon steel piping. Harrington, 
T. (Failure Analysis Associates, Inc., Redmond, WA (USA)); Liu, 
Soung-Nan. pp. 1194 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8A. Thompson, D.O.; Chimenti, D-.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The Portable Automated Remote Inspection System (PARIS) 
manufactured by Failure Analysis Associates, Inc. (FaAA) was orig- 
inally designed to inspect graphite epoxy composites. Recently, 
FaAA has investigated the application of PARIS to measure wall 
thinning in carbon steel components. The results of this investiga- 
tion are the subject of this paper. The unique feature of PARIS is 
its large area, flexible transducer array. Tests on three different 
samples are discussed. The first sample is a 1/2-inch thick plate 
with a variety of machined features to simulate wall thinning. Re- 
sults from the plate demonstrate some of the display capabilities of 
PARIS. The second two samples are sections of 14-inch diameter 
pipe elbow. Both of these samples suffered severe wall thinning 
due to erosion experienced in-service. The tests have demon- 
strated the potential of PARIS to measure wall thinning in power 
plant piping components. The advantage of PARIS in this applica- 
tion is that large areas can be mapped for wall thinning very 
rapidly with 100% coverage. In addition, the wall thickness mea- 
surements are automatically logged and presented immediately to 
the operator as an image. 


10878 EMATS for rol-by crack inspection of railroad 
wheels. Schramm, R.E. (National Institute of Standards and Tech- 
nology, Boulder, CO (USA)); Shull, P.J.; Clark, A.V. Jr. pp. 1194 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760—: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 
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For some years, ultrasonic testing has been applied to the 
detection of cracks in wheel treads, with particular attention to au- 
tomatic, in-rail, roll-by methods. We have begun constructing a 
system aimed at using relatively low frequency Rayleigh waves 
generated by electromagnetic-acoustic transducers (EMATs). The 
current design uses a permanent magnet to maintain a compact 
structure and minimize the size of the pocket machined into the 
rail. Measurements thus far indicate a responsiveness, even to 
small flaws. With the development of a signal processing and anal- 
ysis system, field tests should soon be possible. 


10979 in-plant demonstration of high-temperature EMAT 
system on continuous caster strand. Boyd, D.M. (Pacific North- 
west Lab., Richland, WA (USA)); Sperline, P.D.; Droney, B.D.; 
Jackson, J.F.; Cook, J.R. pp. 1194 of Review of progress in quanti- 
tative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
DOE Contract AC06-76RL01830. (CONF-880760-—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

The Pacific Northwest Laboratory (PNL) has been working with 
the Office of Industrial Programs of DOE and the American Iron 
and Steel Institute (AISI) since 1983 to develop a sensor that can 
determine the internal temperature of hot steel bodies. The objec- 
tive of this phase of the high-temperature sensing project for the 
steel industry is to demonstrate the ability of an EMAT system to 
survive the steel plant environment while providing time-of-flight 
measurements on a continuous strand caster. This paper reviews 
the high-temperature EM pulser/pulsed EMAT receiver equipment 
and the results of the in-plant test performed at the continuous 
caster at the Baltimore Specialty Steel Corporation. The high- 
temperature pulsed EMAT and EM pulser system was successfully 
tested at a continuous caster on steel billets in excess of 2000°F. 
The system was tested on several steel grades at three equipment 
locations along the continuous caster strand. Signal-to-noise ratios 
of better than 2:1 were obtained without signal averaging. Opera- 
tion of the prototype EMAT system in the plant environment helped 
to identify several field-hardening improvements necessary for a 
permanent high-temperature EMAT system. 


10980 An ultrasonic pulser/receiver system with extended 
dynamic range and low distortion. Beller, L.S. (idaho National 
Engineering Lab., Idaho Falls (USA)); Johnson, L.C.; Taylor, S.C. 
pp. 1194 of Review of progress in quantitative nondestructive eval- 
uation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). DOE Contract AC07-761D01570. 
(CONF-880760-: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

This paper addresses the design of an ultrasonic signal system 
which has proven very useful as the major signal-conditioning com- 
ponent in obtaining improved performance in large, automated 
ultrasonic systems. Extended dynamic range comes from improve- 
ments in the signal/noise ration. Both terms in the ratio are 
addressed, increased sensitivity through pulser design, and noise 
primarily in receiver design and careful attention to circuit details. 
The system is entirely modular and includes provisions for 
software-driven gain control and random multiplexing of many 
channels. The key, and most difficult, elements in the system are 
the pulser and amplifier. The major part of the discussion is on 
these elements and the rationale for their design, rather than on 
circuit details. Use of these elements in large automated systems 
and in laboratory investigations is also discussed. 


10981 The Mirage sensor in an industrial environment: Op- 
tical and thermal losses determinations. Charbonnier, F. 
(Laboratoire d’Optique, Paris (France)); Lepoutre, F.; Roger, J.P.; 
Fournier, D.; Boccara, A.C.; Lemoine, A.; Robert, P. pp. 1194 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

The implementation and performance of the Mirage sensor in an 
industrial environment are described. The sensor operation con- 
sists of heating the sample surface periodically by a modulated 
light beam and measuring the sample periodic temperature through 
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the deviation measurement of a probe beam crossing the heated 
area. Its performance in the determination of optical losses in laser 
mirror coatings and thermal resistance losses in titanium heat ex- 
changer pipes is specifically addressed. 


10882 Comparison of attenuation and phase velocity mee- 
surements in composites made using unipolar and bipolar 
pulses. Hughes, M.S. (iowa State Univ., Ames (USA)); Hsu, D.K.; 
Wormley, S.J.; Mann, J.M.; Thompson, D.O.; Fortunko, C.M. pp. 
1194 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

We have made a comparison of the ultrasonic attenuation coeffi- 
cient and phase velocity obtained from two different experimental 
systems. The first set-up employed unipolar (either one relative 
maximum or minimum) ultrasonic pulses to interogate a specimen 
of porous woven graphite/epoxy composite. In the second, bipolar 
(one relative maximum and one relative minimum) ultrasonic 
pulses were used to interogate the same specimen. The replace- 
ment of bipolar pulses by unipolar pulses lead to an increase in 
fractional bandwidth of at least 200% for measurements of both 
phase velocity and attenuation coefficient. Most of this increase 
arose from improvements in sensitivity at lower frequencies. Gains 
of this nature will significantly improve the stability of flaw inversion 
algorithms in either thick composites or porous composites where 
attenuation losses prevent the acquisition of data in high frequen- 
cies. Use of unipolar pulses also doubles the temporal (spatiai) 
resolution that may be obtained using ultrasound generated by any 
particular transducer; this is a consequence of the fact that the 
unipolar pulse will be one half as long as the bipolar pulse pro- 
duced by the same transducer. 


10883 Development of a breadboard instrument for the ul 
trasonic measurement of stress. Wormiey, S.J. (lowa State 
Univ., Ames (USA)); Thompson, R.B. pp. 1194 of Review of 
progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). DOE Contract W-7405-ENG-82. (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The measurement of stress in the presence of texture on or- 
throtropic symmetric plate has been demonstrated on aluminum 
samples by use of orthogonal measures of the velocity of horizon- 
tally polarized ultrasonic shear wave. Velocity measurement 
techniques were compared with a zero-crossing technique being 
implemented resulting in an acceptable error of +2KSI. Work con- 
tinues on alternative measurement techniques suitable for both 
texture and stress as well as adaptation of the system to ferrous 
steels. 


10884 ALOK-imaging and -reconstruction of surface defects 
on heavy plates with E.M.A.-Rayleigh wave transducers. 
Rieder, H. (Fraunhofer-institut fuer Zerstoerungsfreie, Saar- 
brueckeh (Germany, F.R.)); Salzburger, Hans-Juergen. pp. 1194 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

High quality heavy plates have to be free of any defects. The 
UT-inspection for internal defects is introduced as a standard. 
Using Rayleigh waves the inspection can be automated and per- 
formed at rolling speed. For the automated inspection the 
ALOK-system has been adapted in a laboratory system for the sur- 
face inspection of heavy plates by Rayleigh waves. This equipment 
consists of an ultrasonic hardware device for fast data-acquisition 
and -preprocessing (essential data reduction) according to the 
ALOK-algorithm, and a computer to realize noise- and ghost - elim- 
ination as well as defect imaging and -reconstruction. Examples of 
the surface inspection of heavy plates using electromagnetically 
excited Rayleigh waves in connection with the ALOK data- 
acquisition and evaluation system are reported. 





10985 Inspection system for the in-situ inspection of air- 
craft composite structures. Arnaud, J.L. (Aerospatiale, Suresnes 
(France)); Floret, M.; Lecuru, D. pp. 1194 of Review of progress in 
quantitative nondestructive evaluation. Volume 8A. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

The intensive use of composite materials in aircraft primary 
structures has led to the setting up of special inspection systems 
for the detection of any defects which may be produced during the 
life of the aircraft. The main defects which are investigated during 
maintenance are, in general, delamination defects produced by 
various types of impact (stones, lightning, effects of maintenance 
tools being dropped). The most suitable method for this type of in- 
spection is ultrasonics. The problem involves application of these 
inspection procedures to an aircraft under maintenance conditions 
while scanning the areas to be inspected and obtaining a real time 
diagnosis. The SIAM R-theta system has been especially designed 
to meet the requirements of this type of inspection. It is capable of 
both assessing the damage after detection of the defect (visually, 
for example), and detecting defects within the framework of gen- 
eral inspection. 


10986 Second-generation system for detection and charac- 
terization of steam-turbine rotor flaws. Pickens, K.S. (Southwest 
Research institute, San Antonio, TX (USA)); Muller, T.A.; Shoe- 
maker, J.A.; Jacoby, H.L.; Clark, S.P. pp. 1194 of Review of 
progress in quantitative nondestructive evaluation. Volume 8A. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

Flaws within the first 4 inches of a steam-turbine bore are the 
most critical for making life-extension decisions. In the past, con- 
ventional ultrasonic testing methods could not accurately detect 
and size flaws in this highly stressed area, so rotor residual-life es- 
timates were conservative. To resolve this problem of reliability and 
accurately inspecting the rotor’s center-bore area, the automated 
Turbine Rotor Examination/Evaluation System (TREES) was devel- 
oped and has proven to be highly successful in actual field 
applications over the past 8 years. A second-generation TREES, 
providing greatly enhanced data collection and analysis capabili- 
ties, is now available. The second-generation TREES systems 
builds on a base of field-proven ultrasonic technology. Combined 
with recent advances in computer and user interface methodology, 
a synergistic effect is achieved, resulting in improved productivity, 
ease of data analysis, and user satisfaction. The TREES data also 
can be used in the SAFER program for rotor lifetime analysis. 


10987 Applications of a_ digital acoustic-emission 
data-acquisition workstation. Johnson, J.A. (idaho National Engi- 
neering Lab., Idaho Falls (USA)); Carlson, N.M.; Allemeier, R.T. 
pp. 1194 of Review of progress in quantitative nondestructive eval- 
uation. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). DOE Contract ACO07-761D01570. 
(CONF-880760-: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

An eight-channel, data-acquisition system is used to acquire and 
analyze acoustic-emission [AE] data from aluminum surface-crack 
specimens. The system is calibrated using known source locations 
and laser-generated ultrasound to determine the transducer loca- 
tions by finding the arrival time of the longitudinal wave and then 
doing a nonlinear, least-squares fit. From these transducer loca- 
tions, the origin of AE sources can be determine using a similar 
procedure. Automated methods for determining source location by 
finding the first signal above noise on each channel and identifying 
this signal as the longitudinal wave arrival are developed for 
processing the vast amount of data generated during a typical ex- 
periment. The application of these methods to data acquired during 
tensile testing is discussed. 


10988 A high speed image capture, processing and replay 
system for static and moving video signals. Zheng, Y. (St. 
Cloud State Univ., MN (USA)); Matson, C.M.; Hendrick, J.C.; Ikeji, 
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G.O.; Christenson, K.A. pp. 1194 of Review of progress in quanti- 
tative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 
A prototype high speed image processing system has been de- 
veloped. This system is designed to real time process industrial 
NDE images in a practical applications environment such as on an 
inspection line. The portable system is lightweight and small and is 
ideal for the working environment. The input signal is a standard 
composite video signal which may come from an inspection work- 
station, TV, TV camera, or VCR. The system consists of three 
parts: A/D unit, D/A unit and the processing unit. Images are 
digitized by the A/D unit and are processed by various image pro- 
cessing algorithms in the processing unit. The processed images 
can be replayed through the D/A unit and then video taped. The 
entire procedure is controlled by six push buttons. The A/D and D/ 
A units are state machines designed to capture and replay video 
signals at the rate of 30 pictures per second and a resolution of 
256 by 256 pixels with 256 gray levels. The 80188 real time image 
processing system has been successfully constructed and tested. 


10989 Applications of microscopy to photothermal 
spectroscopy. Taubenbiatt, M.A. (IBM T.J. Watson Research Cen- 
ter, Yorktown Heights, NY (USA)). pp. 1147 of Review of progress 
in quantitative nondestructive evaluation. Volume 8B. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

Numerous photothermal displacement techniques have been de- 
veloped to obtain both thermal and spectroscopic information about 
substrates and thin films. These techniques rely on interferometry 
or beam deflection phenomena to measure thermal displacements 
or gradients in those displacements. The use of phase microscopy 
(a small spot interferometer) to measure surface displacements is 
advantageous in that it allows such displacements to be measured 
over a diffraction limited optical spot. In this paper, the application 
of phase microscopy to photothermal spectroscopy is described. 
The advantages of this technique are needed when displacement 
must be measured over a small spot. Infrared spectroscopy of 
single particles of 1m size on a substrate and spectroscopic map- 
ping of organic films are described. 


10990 Nondestructive mapping of surface film parameters 
with dynamic imaging microellipsometry. Cohn, R.F. (Johns 
Hopkins Univ., Laurel, MD (USA)); Wagner, J.W. pp. 1147 of Re- 
view of progress in quantitative nondestructive evaluation. Volume 
8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New 
York, NY (US) (1989). (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

The Dynamic Imaging Microellipsometry (DIM) feasibility study 
has shown that the technique is successful and should prove to be 
a significant new tool for the evaluation of thin film microstructure. 
The initial motivation for the DIM feasibility study was to provide a 
new corrosion research tool for in-situ studies of passive surface 
film breakdown prior to the initiation of pitting. This goal is near 
realization and plans to construct a laboratory instrument are un- 
derway. Evaluations of DIM’s potential applications to other areas 
of nondestructive testing, such as the measurement of oxide uni- 
formity on semiconductor wafers are also in progress. Sufficient 
ellipsometric resolution and accuracy have been demonstrated to 
accomplish the original passive film study objectives and to quickly 
characterized variations in oxide films. Magnification and depth of 
field are currently sufficient to measure features on the order of 100 
microns across the entire field of view with a spatial resolution bet- 
ter than 10x30 microns at the central focus. Sources of systematic 
error and defocussing have been identified and will be corrected 
during the development of the working laboratory DIM system. 


10991 Digital stereo radiography, applications to imaging of 
printed circuit boards. Thomas, L.J. Ill (General Electric Co., 
Schenectady, NY (USA)); Cueman, M.K. pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
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NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

Traditional stereo radiography involves taking two radiographs 
(called a stereo pair) of a flawed part at different view angles. Then 
by using the change (with view angle) in location of the flaw rela- 
tive to identifiable landmarks in the part, the depth of the flaw can 
be determined. Digital stereo radiography extends this concept in 
that stereo pair is paired with features in the other radiograph. The 
relative locations of the two features is then used to determine the 
depth of the feature in the part. In the specific implementation of 
digital stereo radiography for imaging printed circuit boards, we can 
use the fact that metallization regions (the features of interest) lie 
in specified planes of the board. This allows a rather simple and 
fast algorithm to correctly assign metallization regions from the ra- 
diographs to the appropriate plane of the board, thereby producing 
high quality images of a single plane in a multi-layer printed circuit 
board with only two digital radiographs. 


10992 Point matching method for flaw detection in printed 
circult boards. Donahue, M.J. (Ohio State Univ., Columbus 
(USA)); Sprague, A.P.; Rokhlin, S.l. pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). DOE Contract W-7405-ENG-82. (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

There is high demand in industry for automated inspection of 
printed circuit boards (PCB's). Two major approaches have been 
used in the past: the reference-comparison and the design-rule 
verification methods. In this paper we describe an algorithm which 
includes elements of the reference-comparison and the design-rule 
methods. It is distinguished by relative simplicity of implementation 
and high efficiency. In our method, a set of the directed (segment) 
graphs is first created from the image of the PCB; then the feature 
points are extracted from the segment graphs via a rule-based al- 
gorithm. The set of feature points include wire intersections, pads, 
circuit defects, etc. Finally, the set of feature points is matched to 
the reference set. The implementation of the algorithm is demon- 
strated by several examples. 


10893 Modulated interference effects and thermal wave 
monitoring of high-dose ion implantation in semiconductors. 
Opsal, J. (Therma-Wave, Inc., Fremont, CA (USA)). pp. 1147 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760—: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

Under sufficiently high dose and energy, ions implanted into a 
semiconductor will produce an amorphous layer throughout the 
range in which nuclear stopping is the dominant mechanism for 
slowing the ions. In arsenic implanted silicon, for example, this cor- 
responds to doses greater than 10'4ions/cm* and energies above 
10 keV. Using a model for thermal and plasma wave-induced mod- 
ulated reflectance effects in semiconductors, we show that an 
optical probe beam will exhibit modulated interference effects 
which are directly related to the thickness of the amorphous layer 
and therefore, to the level of ion implantation. We also show exper- 
imental data which support the model and demonstrate the use of 
this thermal wave technique as a method for monitoring the ion im- 
plantation process in the high dose limit. 


10994 In-situ characterization of carrier mobility in fleld ef- 
fect transistors. Andreou, A.G. (Johns Hopkins Univ., Baltimore, 
MD (USA)). pp. 1147 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

We review various techniques for in-situ measurement of the 
carrier mobility in field effect transistors. We describe galvanomag- 
netic measurements suitable for GaAs MESFETs and MODFETs as 
well as MOSFET devices. The GMR/GMT techniques are best 
suited for characterizing devices fabricated on high mobility materi- 
als such as GaAs. These measurements are based on the 
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magnetoresistance effect which is O(uB)* and hence they require 
high values for the mobility/magnetic-induction product. The Hall 
current technique is also described and we present experimental 
results from silicon on sapphire MOSFET devices. The latter 
method is suitable for devices fabricated on silicon because it is 
based on the Hall effect and therefore doesn’t require high mag- 
netic fields. Both methods are preferable to plain electrical 
measurements because they offer a true measure of mobility. 


10995 Photopyroelectric spectroscopy (P?ES) of a-Si:H thin 
semiconducting films on quartz. Mandelis, A. (Univ. of Toronto 
(Canada)); Wagner, R.E.; Ghandi, K.; Baltman, R.; Dao, P. pp. 
1147 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

We present preliminary findings in the first application of P2ES to 
a-Si:H thin film investigations and compare features of the obtained 
spectra to conventional PDS data. P@ES was shown to be capable 
of providing a-Si:H thin-film a(A) and n(A) spectra directly and self- 
consistently from measurements at two modulation frequencies 
(thermally thick and thermally thin limits). Comparison of P*ES 
a(A) spectra with conventional PDS-obtained data showed that 
both techniques yield high quality results, however, PDS-extracted 
values tend to be underestimates due to non-unity values for 7()). 
Therefore, P2ES appears to be very promising for amorphous thin 
film work. Its main advantages over conventional PDS are (a) the 
absence of the solid-liquid interface, which is an undesirable fea- 
ture for the characterization of optoelectronically active surfaces; 
and (b) the direct spectroscopic measurement of the nonradiative 
quantum efficiency, an important quantity for the quality control and 
characterization of optoelectronic materials and devices. 


10896 Subsurface defects in silicon investigated by modu- 
lated optical reflectance measurements. Bailey, J. (Univ. of 
California, Berkeley (USA)); Weber, E.; Opsal, J. pp. 1147 of Re- 
view of progress in quantitative nondestructive evaluation. Volume 
8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New 
York, NY (US) (1989). (CONF-880760—-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

We report the results of an investigation of the influence of spe- 
cific defects in silicon on the modulated reflectance signal and how 
modulated reflectance can be used to produce images of these de- 
fects. The objects of our study were arsenic- and boron-implanted 
silicon wafers and 5% plastically deformed bulk silicon. Plastic de- 
formation was chosen because it introduces a high density of 
dislocations throughout the silicon and has been studied exten- 
sively via transmission electron microscopy (TEM) and electron 
paramagnetic resonance. We have demonstrated the ability of 
modulated reflectance measurements to detect the presence of 
sub-surface damage in silicon. Clear correlation with a detailed 
TEM study was found. The modulated reflectance signal was found 
to be directly related to the implant dose in implanted and an- 
nealed silicon wafers. 


10997 Detection of composite delaminations and broken 
solder joints by a full-field laser Doppler technique. Oliver, D.E. 
(Ometron Inc., Herndon, VA (USA)); Vetter, J.M.; Bakis, C.E. pp. 
1147 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8B. Thompson, D.O.; Chimenti, D.E. {eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

A method for full-field non-contact vibration measurement based 
on the Michelson Interferometer has been developed and applied 
to a wide range of components and structures. Unlike other optical 
techniques such as holography, the vibration imager does not re- 
quire a specialized laboratory and stable environment, works over a 
much wider dynamic range, and the vibration time history is avail- 
able for a more detailed analysis of the structures response. Use of 
this technique to detect delaminations in graphite/epoxy specirnens 
is explored in this paper. The data were compared with X-ray and 
ultrasonic methods. The integrity of solder joints in electronic circuit 





boards has also been studied by this method at the University of 
Wisconsin, Madison and is also presented in this paper. 


10998 Photothermal evaluation of diffusion coatings. Gopal- 
sami, N. (Argonne National Lab., IL (USA)); Roberts, R.A.; 
Ellingson, W.A.; Rose, D.N. pp. 1147 of Review of progress in 
quantitative nondestructive evaluation. Volume 8B. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). DOE Contract W-31-109-ENG-38. (CONF-880760-: 15. 
annual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

Chromized and chrome-aluminized coatings, applied to 2.25 Cr-1 
Mo and 9 CR-1 Mo steel substrates by a pack-diffusion process, 
are being considered for advanced heat exchanger (heat recovery) 
systems of coal gasifiers. This paper reports results obtained from 
experiments that investigated the use of a thermal-wave technique 
for evaluating chromized steel tubes. By using a drilled hole, we 
have established the usefulness of this technique for imaging sur- 
face and subsurface features of these coating materials. The use 
of this technique for deducing the chromium concentration profile in 
the coating materials requires detailed thermal modeling of the 
coating structure and knowledge of how the thermal properties of 
the coating change with depth. 


10999 Time-resolved infrared radiometric imaging of coat- 
ings. Maclachian, J.W. (Johns Hopkins Univ., Laurel, MD (USA)); 
Aamodt, L.C.; Murphy, J.C. pp. 1147 of Review of progress in 
quantitative nondestructive evaluation. Volume 8B. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

The development of techniques which are applicable to thick 
structures of low thermal diffusivity fills a gap not covered by other 
thermal wave techniques and material systems which previously 
were not suitable for thermal wave inspection can now be studied. 
In this paper, we give examples of two low diffusivity systems: 
ceramic thermal barrier coatings and thick turbine blades where in- 
spection of internal structure is desired. A broad thrust of our work 
is to extend our studies on single layers to characterizing multilayer 
systems through the surface temperature response to applied heat. 
We found that time-resolved infrared (TRIR) techniques show 
promise for examination of thick specimen geometries of low 
thermal diffusivity which was previously not possible with CW- 
modulated thermal wave techniques. Examination of layered 
systems with analytical and finite element models and comparison 
with experimental results on coating systems provide an under- 
standing of the physical basis of the TRIR technique. 


11000 Parallel box-car imaging of adhesion defects in 
plasma-sprayed coatings. Kuo, P.K. (Wayne State Univ., Detroit, 
MI (USA)); Ahmed, T.; Favro, L.D.; Jin, H.J.; Thomas, R.L.; Jaari- 
nen, J.; Hartikainen, J. pp. 1147 of Review of progress in 
quantitative nondestructive evaluation. Volume 8B. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). DOE Contract W-7405-ENG-82. (CONF-880760-: 15. an- 
nual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

With the advent of thermal wave infrared video imaging it is now 
possible to image large surface areas at video frame rates using 
an IR video camera. In this work we describe a novel parallel box- 
car imaging system, using an IR video camera and WSU-designed 
pixel by pixel time-gating and averaging, and we demonstrate the 
ability of this system to detect adhesion defects in plasma-sprayed 
coatings on metal substrates. A particular advantage of our system 
is that the entire image can be obtain in parallel, thus making it a 
much faster technique than the conventional cw thermal wave 
imaging techniques. 


11001 


Quantitative thermal wave characterization of coating 
adhesion defects. Jaarinen, J. (Univ. of Helsinki (Finland)); Har- 
tikainen, J.; Luukkala, M. pp. 1147 of Review of progress in 
quantitative nondestructive evaluation. Volume 8B. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
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(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

We present one-dimensional analysis of thermal wave propaga- 
tion in a coated sample with an adhesion defect. The adhesion 
defect is described in terms of thermal contact resistance. The op- 
timization of the adhesion defect detection is discussed. The 
presented method is applied to the quantitative characterization of 
adhesion defects of a plasma sprayed ceramic coating. The behav- 
wr of the magnitude and phase of the thermal wave at the surface 
of the Cr203/steel sample as a function of frequency is presented. 


11002 Delamination and crack detection by the 
chronous heating method: Theoretical aspects. Hartikainen, J.; 
Jaarinen, J.; Luukkala, M. pp. 1147 of Review of progress in quan- 
titative nondestructive evaluation. Volume 8B. Thom , D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760-: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

In recent years a variety of NDT techniques utilizing an IR cam- 
era have been developed. In the synchronous heating method an 
IR camera is used for detecting the surface temperature rise 
caused by a scanning laser beam. The movement of the heating 
beam is synchronized with the deflection mirror of the IR camera 
so the distance between the object point of the camera and the 
heating point remains constant. This measurement set-up allows 
rapid inspection of thin coatings that are otherwise problematic 
from the NDT point of view. In this paper we have computed nu- 
merically the temperature profile produced by a laser beam when it 
is scanned over the surface of a defective sample. 


11003 Scattering of SH waves by cracks and delaminations 
in a cladded plate. Bratton, R.L. (Univ. of Colorado, Boulder 
(USA)); Datta, S.K.; Shah, A.H. pp. 1147 of Review of progress in 
quantitative nondestructive evaluation. Volume 8B. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

A hybrid method has been presented for studying the diffraction 
of horizontally polarized shear (SH) waves in plates. The technique 
replaces a bounded region containing the scatterers by finite ele- 
ments. The technique replaces a bounded region containing the 
scatterers by finite elements. This allows such inclusions as 
slanted surface breaking cracks, buried cavities, and delaminations 
between two materials to be modeled. Moreover the materials can 
be isotropic and anisotropic as well as layered. In the exterior re- 
gions, the field is written as a modal sum. Continuity conditions at 
the boundary between the interior and exterior regions of the plate 
are then obtained with the aid of the discrete Fourier analysis. Al- 
though results presented here are for normal surface-breaking 
cracks, the method can be used for other defects like canted and 
buried cracks and delaminations. 


11004 Rayleigh and Love waves in cladded anisotropic 
medium. Bouden, M. (Univ. of Colorado, Boulder (USA)); Datta, 
S.K. pp. 1147 of Review of progress in quantitative nondestructive 
evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) 
Plenum Press, New York, NY (US) (1989). (CONF-880760—: 15. 
annual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

We investigate the effect of anisotropy of the transversely 
isotropic substrate on the dispersive wave propagation in the 
isotropic layer. This problem is of interest in electronics and in 
space structures. The two substrates considered here, beta-quartz 
and graphite fiber reinforced epoxy, are transversely isotropic. It is 
assumed that in both cases the axis of symmetry is parallel to the 
layer. Numerical results are presented for two cases: a gold layer 
on beta-quartz and an aluminum cladding on graphite-epoxy fiber 
reinforced medium. It is shown that the relative material property 
differences in the two cases give rise to quite different behaviors of 
the surface waves. 


11005 Lamb wave modes in coal-tar-coated steel plates. 
Banik, N.C. (T.D. Williamson, Inc., Tulsa, OK (USA)); Land, M.; 
Puckett, G.L.; Datta, S.K.; Chakraborty, T. pp. 1147 of Review of 
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progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

In order to study the feasibility of using ultrasonic Lamb wave 
modes for detection and sizing of corrosion-related flaws in buried 
steel pipelines, we have calculated Lamb wave modes and per- 
formed numerous experiments on steel plates coated on one side 
with coal-tar enamel. The purpose of this paper is to discuss these 
theoretical and experimental results. As a first step, we have stud- 
ied the effects of coal-tar enamel coating on flat steel plates. We 
have done an exact calculation of Lamb wave modes in coated 
steel plates for various thicknesses of coating. The method used s 
similar to that described by Jones. We have aiso done numerous 
experiments on steel plates and pipes coated with coal-tar enamel 
as a function of the thickness of coating. The theoretical and ex- 
perimental results show that effects of coating on Lamb wave 
amplitude and phase are drastic. Therefore, it may be difficult to 
use Lamb wave modes for detection and sizing of corrosion-related 
flaws in pipelines where the variation in the coating condition is 
large. 


11006 Multifrequency eddy current clad thickness measure- 
ment of thin aluminum alloy combinations having similar 
conductivities. Johnson, W.V. (Kaiser Aluminum & Chemical 
Corp., Pleasanton, CA (USA)); Thangavelu, M.; Haugh, M.J. pp. 
1147 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

The eddy current thickness measurement makes use of the elec- 
trical conductivity differences between the clad and core alloys. 
This paper explores the extreme case where the clad material is 
one aluminum alloy and the core material is different aluminum al- 
loy. In such a case, the conductivity difference between the clad 
and core alloys is very small (as little as 3% of the nominal con- 
ductivities), thereby requiring careful measurement and correction 
for certain material parameters which might interfere with an accu- 
rate clad thickness measurement. It is shown that clad thickness of 
aluminum alloy combinations having small conductivity differences 
can be accurately and quickly measured by correcting for conduc- 
tivity and lift-off using a multifrequency method. This method can 
also be expanded to correct for sensitivity changes caused by vari- 
ations in the conductivity difference between the clad and core 
alloys and other conditions as they become necessary. 


11007 Characterization of cracks in oxidation-protective 
coatings. Copley, D.C. (General Electric Aircraft Engines, Cincin- 
nati, OH (USA)); Rooney, M.; Koenig, J.R. pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

Carbon-carbon materials are being developed for high tempera- 
ture use in gas turbine engines and other applications. They have 
high specific strength and stiffness at elevated temperature, as well 
as thermal shock resistance. Silicon carbide based coatings are 
commonly used to protect the material from oxidation. The primary 
objective of this study was the detection, classification, and charac- 
terization of surface cracks, for the purpose of understanding the 
relation of crack patterns to the material structure. The differential 
absorption method could detect surface coating cracks, and con- 
trast was improved by encapsulation of the fluorescent dye. Both 
coating thickness and oxidation state affected the crack patterns, 
and crack directions were normal to expected principal stress di- 
rections. Crack spacing varied with coating thickness in agreement 
with shear-lag calculations of thermal stresses. Of the various alter- 
native methods evaluated for measurement of coating thickness, 
the eddy current test proved most accurate, and has potential for 
improvement by using a multi-frequency approach to compensate 
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for variability in substrate electrical conductivity. Computed tomog- 
raphy would also be useful where the surface may not be 
otherwise accessible. 


11008 Nondestructive characterization of beta silicon car- 
bide CVD coatings. Ruud, C.O. (Pennsylvania State Univ., 
University Park (USA)); Snoha, D.J.; Rose, D.N. pp. 1147 of Re- 
view of progress in quantitative nondestructive evaluation. Volume 
8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New 
York, NY (US) (1989). (CONF-880760—-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

The residual stresses in chemical vapor deposited silicon carbide 
coatings on graphite substrates were mapped using x-ray diffrac- 
tion. A position sensitive solid scintillation detector was used. The 
stresses were highly compressive and relatively uniform. The laser 
powers for which visible changes in the protective coatings occur 
were determined. Correlations of laser irradiation and changes in 
residual stress are being conducted. 


11009 The NDT of adhesive joints using ultrasonic 
spectroscopy. Cawley, P. (Imperial College of Science and Tech- 
nology, London (England)); Hodson, M.J. pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

The use of ultrasonic spectroscopy for the non-destructive deter- 
mination of the cohesive properties of the adhesive layer in a joint 
is described. It has been shown that measurements of the through 
thickness natural frequencies of the joint obtained using ultrasonic 
spectroscopy can be used to calculate the modulus and thickness 
of the adhesive layer. The results reported here indicate that the 
modulus may be determined to an accuracy of +6%, and the 
thickness may be found as accurately as it can be measured inde- 
pendently. No other test is available which enables both these 
parameters to be determined after a joint is made, and it is antici- 
pated that the test will be very valuable in ensuring that the process 
quality control during the joint manufacture has been satisfactory. 


11010 Parallel thermal wave IR video imaging of polymer 
coatings and adhesive bonds. Ahmed, T. (Wayne State Univ., 
Detroit, MI (USA)); Kuo, P.K.; Favro, L.D.; Jin, H.J.; Thomas, R.L.; 
Dickie, R.A. pp. 1147 of Review of progress in quantitative nonde- 
Structive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

We have used parallel thermal wave IR video imaging to study 
adhesive bonding in nylon and composite samples and also to im- 
age sub-surface features in salt treated paint panels. In addition to 
the flash method and ac joule heating method of parallel thermal 
wave IR video imaging, we have added the rf induction heating to 
the parallel thermal wave IR video imaging method. The techniques 
described in this work can be used as a fast and effective method 
in detecting subsurface features and evaluating adhesive bonds. 


11011 Reflectivity measurements at the interface of two 
bonded solid halfspaces. de Billy, M. (Universite Paris (France)); 
Quentin, G. pp. 1147 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The objective of this work is to measure the reflectivity at the in- 
terface between two bonded solid half-spaces, of longitudinal and 
transversal incident waves by taking into account the conversion of 
modes at the interface. The agreement with theory is good for S,, 
and S,, coefficients. In case of an incident vertical transverse 
waves the reported measurements show some non-specular effect 
in the angular profile, which, by analogy with what is observed in 
case of liquid-solid interface, could be interpreted as the existence 
of a generalized leaky interface wave. 





11012 Nonlinear effects in the reflection from adhesive 
bonds. Achenbach, J.D. (Northwestern Univ., Evanston, IL (USA)); 
Parikh, O.K.; Sotiropoulos, D.A. pp. 1147 of Review of progress in 
quantitative nondestructive evaluation. Volume 8B. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760-—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

In this paper it is assumed that failure of an adhesive bond is 
preceded by deviations from linear behavior, usually in thin layers 
(~ 10um thickness) at the interfaces of the adherends and the 
adhesive layer. It is postulated that the corresponding overall non- 
linear behavior of the adhesive layer can be represented by a 
simple nonlinear elastic model, up to the point of failure where fur- 
ther deformation would not require a further increase of the load. It 
is subsequently shown that the reflection of two ultrasonic signals 
of different amplitudes, where one should deform the adhesive lin- 
early, but the other should pull the adhesive into the nonlinear 
range, will provide sufficient information to extrapolate to the failure 
point of the adhesive layer. Hence information on the strength of 
the adhesive bond is directly obtained from ultrasonic reflection 
data. 


11013 Dispersive ultrasonic waves in adhesive bonds. 
Leomy, F. (Universite Paris (France)); de Billy, M.; Quentin, G. pp. 
1147 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

The verification of the adhesive bonds is one of the major prob- 
lems in many fields. Different methods were suggested to check 
the quality of the bonds between a layer and a layer or a sub- 
strate. Most of these techniques are based on a spectral analysis 
of the acoustical signal reflected at normal incidence. In this paper 
we focalize our attention on the analysis of the phase velocity dis- 
persion curves characterizing the different samples and we suggest 
the use of these curves for checking the quality of the bonds. The 
experimental investigation reveals the complexity of the response 
of a bonded layer to its interaction with a bounded acoustic beam 
and each sample has to be considered as unique. Most of the ex- 
perimental plots are not predicted by the available theory which 
should take into account the absorption and the attenuation in the 
different media to obtain a better agreement between theoretical 
and experimental data. 


11014 Adhesive joint characterization by leaky guided inter- 
face waves. Nagy, P.B. (Ohio State Univ., Columbus (USA)); 
Adler, L. pp. 1147 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). DOE Contract W- 
7405-ENG-82. (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

We showed that conventional Lamb wave inspection of adhesive 
joints is mainly sensitive to the properties of the adherend plates 
and much less to those of the adhesive layer and the interfaces 
between them. Due to the usually rather weak acoustical coupling 
through the adhesive layer between the adherent plates, only the 
amplitudes of certain Lamb modes are strongly affected by bond 
defects, not their frequencies. As a result, the Lamb wave inspec- 
tion technique is often not sensitive enough to detect weak defects 
and the results are rather difficult to evaluate. Guided interface 
waves were shown to be much more sensitive to both adhesive 
and cohesive type defects, and the results are quite easy to inter- 
pret. True guided interface waves are very difficult to generate and 
detect in most practical applications, therefore we suggested the 
use of leaky guided modes. We showed that such waves can be 
readily excited and detected by the same double-transmission 
technique used for leaky Lamb wave inspection with the addition of 
appropriate time gating. This relatively simple technical modification 
seems to be a small price to pay for the superior performance of 
the guided wave technique. 


11015 Application of ultrasonic resonance technique at 300 
MHz to the detection of disbonds in a multilayer structure. 
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Fraser, J.D. (Precision Acoustic Devices, Inc., Fremont, CA 
(USA)); DeSilets, C.S.; Chou, C.H.; Khuri-Yakub, B.T. pp. 1147 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

This paper describes the results of work on the feasibility of 
using high frequency ultrasound to determine the degree of bond- 
edness of multilayer structures. A sandwich structure of two 
identical metal sheets of thickness on the order of 25 um, bonded 
together by a dissimilar third layer of thickness 10 um was exam- 
ined. The primary disbond was expected to be in the region of the 
interface between the top two metal layers. Frequency domain 
analysis using a Wiener-filtered FFT was used to extract a signa- 
ture related to the properties of the upper metal strip as an 
acoustic resonator, which is strongly dependent on the boundary 
conditions on its back surface. The frequency range of 200 to 300 
MHz was determined to be the appropriate range at which to per- 
form the inspections. The sandwich structure was modelled for 
varying degrees of bondedness, and frequency domain measure- 
ments were made on a number of samples using a 300 MHz 
acoustic transducer and electronic setup. Experimental results 
have indicated strong correlation between the depth and width of 
nulls in the Wiener-filtered spectrum and the state of bondedness. 
The results correspond well to the acoustic resonance of the dis- 
bonded upper metal layer as predicted by the theory. 


11016 Acousto-optic measurement of micromechanical res- 
onance for adhesive bond integrity. Barna, B.A. (idaho National 
Engineering Lab., Idaho Falls (USA)); Allemeier, R.T.; Rodriguez, 
J.G.; Tow, D.M. pp. 1147 of Review of progress in quantitative 
nondestructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). DOE Con- 
tract ACO7-761D01570. (CONF-880760—: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

This paper discusses a method for determining bond condition in 
bonded materials by exciting the component as a whole and ana- 
lyzing its micromechanical response. The concept is that the bond 
region forms a boundary of a physical system whose dynamic re- 
sponse is governed by a deterministic set of equations of motion. 
As the boundary conditions change, the system response will 
change. The problem then reduces to verifying that a given dynamic 
response can be uniquely correlated with a specific bond condition. 
This approach has a distinct advantage in that it can potentially 
survey the bond condition of a component or region with a single 
rapid measurement and provide the basis for a go/no-go decision. 


11017 Low profile optical time domain fiber sensors for ma- 
terials evaluation. Claus, R.O. (Virginia Tech, Blacksburg (USA)); 
Sudeora, S.; Murphy, K.A.; Bennett, K.D. pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

Low profile in-line partially reflecting splices have been devel- 
oped to allow the nondestructive internal measurement of strain in 
advanced composite materials. The splices consist of stripped and 
cleaved fiber ends spaced a few tens of microns apart and rejack- 
eted with fiber coating material. This paper reviews the use of 
optical time domain methods for internal materials evaluation, the 
development of such splices, and their system performance. 


11018 _ Intelligent structures research at Virginia Tech. Claus, 
R.O. (Virginia Tech, Blacksburg (USA)); May, R.G.; Duncan, B.D. 
pp. 1147 of Review of progress in quantitative nondestructive eval- 
uation. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

The development of quantitative NDE methods for smart skins 
applications involves input from a number of different technical ar- 
eas. Our research group has specifically been involved in the basic 
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analysis and development of (1) optical fiber sensors for cure mon- 
itoring, in-service lifetime structural testing, and nondestructive 
evaluation of gradual material degradation, (2) fiber sensor multi- 
plexing and signal processing demanded by such systems, and (3) 
the integration of embedded sensors, actuators and control elec- 
tronics to affect structural control systems. 


11019 Design of a laser rf modulation phase sensitive 
scheme for sensing and decoding multimodal vibration in 
large composite space structures. Schoenwald, J.S. (Rockwell 
international Science Center, Thousand Oaks, CA (USA)). pp. 
1147 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

A fiber optic sensor system based on the detection of phase 
delay detected in the rf modulation envelope of an optical signal in- 
jected into a multiplicity of optical fibers that are embedded within a 
composite structure has been described. A control system is sug- 
gested which is based on the detection of phase delays occurring 
in several fibers embedded in the structure in a manner that per- 
mits the simultaneous extraction of longitudinal and bending strain 
data, is entirely analog in design, and applies output signals to an 
array of appropriately placed piezoceramic actuators in order to 
damp bending and longitudinal vibrations simultaneously. With ad- 
ditional placement of sensors and actuators torsional bending may 
be detected and controlled as well. Based on mechanical, fabrica- 
tion and electrical considerations, preliminary analysis of possible 
actuator technologies confirms that piezoelectric ceramic elements 
is promising and sensible. 


11020 Damage assessment for composite materials based 
on structurally imbedded optical fibers and image enhanced 
backlighting. Measures, R.M. (Univ. of Toronto, Downsview, On- 
tario (Canada)); Glossop, N.D.W.; Lymer, J.; Leblanc, M.; West, J.; 
Dubois, S.; Tsaw, W.; Tennyson, R.C. pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

In the course of developing a structurally imbedded fiber optic 
impact damage detection system for composite materials we have 
devised a special treatment for the optical fibers that permits them 
to detect damage that is barely visible on the impact surface. We 
have determined that the optimum damage sensitivity is achieved, 
in thin panels (<16 plies), if the optical fibers are imbedded be- 
tween collinear plies that are close to the rear surface and oriented 
orthogonal to the material fibers. We have also shown that the 
presence of these imbedded optical fibers has a negligible influ- 
ence on the strength of the material. We have made the first 
measurements of the threshold impact energy for fracture of the 
imbedded optical fibers in a number of different layups and have 
shown that this threshold impact energy can be made close to that 
for damage of the composite material. We have also identified ma- 
trix cracking as the key fracture mechanism for the imbedded 
optical fibers. Lastly, we have demonstrated that image enhanced 
backlighting represents a high resolution and convenient method of 
assessing internal damage to translucent composite materials. 


11021 Fiber optic cure sensor for thermoset composites. 
Afromowitz, M.A. (Univ. of Washington, Seattle (USA)); Lam, 
Kai-Yuen. pp. 1147 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

We present recent experimental verification of a new in-situ fiber 
optic sensor for detecting the curing of thermoset composites. This 
device is sensitive to the difference between the refractive index of 
the curing polymer matrix within the composite and that of a fully- 
cured reference fiber made of the same thermoset material. The 
method is indifferent to temperature variations imposed during the 
cure process. As the composite is subjected to curing conditions, 
the matrix cures and the index of refraction difference diminishes. 
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At final cure, the waveguiding characteristics of the fiber optic cure 
sensor are lost, resulting in a vanishingly small transmitted inten- 
sity, at any cure temperature, and without calibration. Our sensor 
does not suffer from the limitations exhibited by other methods, in 
large part because it is self-referencing, and relies on a differential 
rather than an absolute measurement. Our technique is sensitive to 
the extent of cure even at the latest stage and could be used 
within the body of large composite structures undergoing a curing 
process in an autoclave. It is further expected that because of its 
small size, the sensor may be left in the final product without detri- 
mental effect to the eventual application. 


11022 Novel approaches for the ultrasonic NDE of thick and 
other composites. Sachse, W. (Cornell Univ., Ithaca, NY (USA)); 
Kim, Kwang Yul. pp. 1147 of Review of progress in quantitative 
nondestructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760-: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

This paper summarizes several recent developments which are 
facilitating new approaches for both active and passive quantitative 
ultrasonic measurements in composite materials. These include the 
development of point sources and point receivers, a theory for ana- 
lyzing the propagation of transient elastic waves through a 
bounded, dispersive and attenuative medium, and the development 
and implementation of appropriate signal processing algorithms. An 
alternative to these deterministic approaches is a processing 
scheme based on a simulated intelligent system which processes 
the signals like a neural network. Examples of applications of these 
ideas to the NDE of composite materials are shown. 


11023. NDE of thick graphite/epoxy composites: Some ap- 
proaches and problems. Murri, W.J. (Hercules Inc., Magna, UT 
(USA)); Sermon, B.W. pp. 1147 of Review of progress in quantita- 
tive nondestructive evaluation. Volume 8B. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760-: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

Problems associated with ultrasonic measurements in thick 
graphite/epoxy composites are assessed. Ultrasonic NDE tech- 
niques are presented which have been successful in such 
measurements and experimental results are evaluated. The ap- 
proaches discussed include those which take advantage of a 
specific composite property whenever possible and those which 
plot one property against another. Ultrasonic backscattering for 
fiber orientation monitoring is assessed. Pulse spectroscopy mea- 
surements for studying the frequency dependence of wave velocity 
and attenuation coefficients are examined. 


11024 Ultrasonic spectral analysis for characterization of 
composites. Batra, N.K. (Naval Research Lab., Washington, DC 
(USA)). pp. 1147 of Review of progress in quantitative nondestruc- 
tive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) 
Plenum Press, New York, NY (US) (1989). (CONF-880760-: 15. 
annual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The attenuation of propagating ultrasound through heteroge- 
neous materials such as fiber reinforced epoxy composites 
containing chopped fibers with random orientation is predominantly 
due to scattering from the fibers as well as from discontinuities 
such as pores and is consequently frequency dependent. In this 
paper, we determine the frequency dependent attenuation from the 
downshifted spectra of the transmitted broadband wavepacket. 
Such a technique, first used for medical ultrasound, can be very 
useful for characterization of acoustically very lossy composites, 
because spectral shifts for such materials can be particularly signif- 
icant. Experimental results and analytical models are presented for 
the non-destructive characterization of such composites by this 
method. 


11025 Single mode Lamb wave inspection of composite 
laminates. Nagy, P.B. (Ohio State Univ., Columbus (USA)); Adler, 
L.;; Mih, D.; Sheppard, W. pp. 1147 of Review of progress in quan- 
titative nondestructive evaluation. Volume 8B. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 





(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

In Lamb wave inspection, the transmitted signal is greatly ampli- 
fied at certain frequencies where dispersive Lamb modes are 
phase-matched to the incident wave at that particular angle of inci- 
dence. We can obtain a Lamb wave C-scan of the composite plate 
by moving the transducer parallel to the reflector and using narrow- 
band, e.g. tone-burst, ultrasonic inspection tuned to the frequency 
of the most sensitive mode at that particular angle of incidence. 
The crucial problem is, naturally, finding the most sensitive mode. 
Selection must be done on a case-by-case basis depending on the 
physical nature, orientation, location, and size of the expected de- 
fect. Besides the somewhat reduced lateral resolution, this 
complication is the price that must be p aid for the increased sensi- 
tivity. This approach should involve some kind of learning 
mechanism as well to optimize the diagnostic capability of the ul- 
trasonic inspection technique. 


11026 Eddy current inspection of thick carbon fiber rein- 
forced composites. Vernon, S.N. (Naval Surface Warfare Center, 
Silver Spring, MD (USA)). pp. 1147 of Review of progress in quan- 
titative nondestructive evaluation. Volume 8B. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

In single-sided eddy current inspection, the skin depth should be 
on the order of the thickness of the material. In through- 
transmission eddy current inspection, it appears that thicknesses 
much greater than a skin depth can be inspected with off-the-shelf 
equipment and with no loss in phase detection accuracy. This pa- 
per presents our initial work in through-transmission eddy current 
NDE with emphasis on the inspection of thick-wall, filament-wound 
graphite epoxy cylinders. It was concluded that a circumferential 
transmitter coil in combination with a horseshoe receiver was the 
most effective transmitter/receiver combination for the through 
transmission eddy current inspection of large filament wound 
graphite epoxy cylinders. Over the range of their variation, neither 
the turns-density of the transmitter nor the dimensions of the 
horseshoe had a significant effect on defect sensitivity or on axial 
and circumferential resolution. Initial results indicate it should be 
possible to inspect a 10 inch wall filament-wound graphite epoxy 
cylinder. 


11027 Ultrasonic NDE of thick composite laminates. Mal, 
A.K. (Univ. of California, Los Angeles (USA)); Bar-Cohen, Y. pp. 
1147 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

The feasibility of using relatively low frequency leaky Lamb 
waves (LLW) for the quantitative characterization of thick compos- 
ites is discussed. A coordinated theoretical and experimental 
program of research has been carried out in an effort to under- 
stand the behavior of the leaky wavefield produced by thick 
composite laminates. Good correlation between theoretical predic- 
tions of the LLW spectra and laboratory measurements has been 
achieved for the specimens. The need for further research to de- 
velop a full or understanding is indicated. 


11028 Analysis of ultrasonic backscatter for porosity char- 
acterization in graphite-epoxy composites. Roberts, R.A. 
(Argonne National Lab., IL (USA)). pp. 1147 of Review of progress 
in quantitative nondestructive evaluation. Volume 8B. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). DOE Contract W-7405-ENG-82. (CONF-880760—-: 15. an- 
nual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

Azimuthal-angle backscatter scans, which examine _ total 
backscattered energy as a function of porosity, were performed for 
woven cross-ply composites. Analyses which examined the overall 
level of backscatter and the angular dependence of backscatter re- 
vealed that both the mean value and shape (i.e., peak-to-valley 
separation) of the backscatter curves were very sensitive to the ini- 
tial onset of porosity. The observed sensitivity of backscatter curve 
shape to porosity is believed to be the result of the constraint of 
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pore growth to a near-spherical morphology by the fiber weave. 
This is in contrast to the lesser sensitivity of backscatter curve 
shape to porosity previously observed in nonwoven cross-ply com- 
posites, in which the pores displayed a cylindrical morphology. 
Azimuthal-angle scans were also performed in nonwoven cross-ply 
composites to examine the spectral content of the backscatter with 
previously developed signal processing. Spectral features were ob- 
served which appear to be related to the layered ply structure of 
the composite, and a sensitivity to the introduction of porosity was 
observed. A particular spectral minimum, which is believed to be 
associated with the near-periodic spacing of the 0° ply in the ply 
lay-up, was studied in detail. Strong sensitivity to the onset of 
porosity was observed. 


11029 Ultrasonic velocity change and dispersion due to 
porosity in composite laminates. Hsu, D.K. (lowa State Univ., 
Ames (USA)); Jeong, H. pp. 1147 of Review of progress in quanti- 
tative nondestructive evaluation. Volume 8B. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
DOE Contract W-7405-ENG-82. (CONF-880760—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

We present an experimental study of using ultrasonic velocity for 
the NDE of porosity in carbon fiber reinforced plastics (CFRP). 
Compared to attenuation, velocity has been essentially undevel- 
oped as a tool for the NDE of porosity in composites. A common 
concern with using velocity has been its dependence on other ma- 
terial properties such as variations of fiber volume fraction. In this 
work longitudinal velocity was measured as a functic - of porosity 
content and frequency in both woven composite laminates and 
laminates made of unidirectional prepreg tapes. A phase spectro- 
scopic method is applied to broadband through-transmission 
ultrasonic measurements in composites containing porosity. The 
measurements yield frequency dependent velocity over the effec- 
tive band of the transducers used. The void contents in CFRP are 
found to correlate with changes in the ultrasonic phase velocity. 
With increasing void content, the velocity decreases substantially. 
In addition, the velocity in CFRP containing voids is found to be 
more dispersive than that in void-free composites. Finally, the rela- 
tionship between the ultrasonic attenuation and the velocity change 
is compared to that described by the local approximation of the 
Kramers-Kronig relation. 


11030 Characterizing porosity of composite materials 
through digital ultrasonic waveform processing. Weber, S. (Vi- 
sual Edge Software Ltd., Montreal, Quebec (Canada)); Blake, R.A. 
Jr.; Teti, R.; Boncelet, C. Jr. pp. 1147 of Review of progress in 
quantitative nondestructive evaluation. Volume 8B. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

The method presented to detect and quantify the porosity value 
content of composite materials is part of a development effort to 
establish an integrated ultrasonic evaluation system. The overall 
research effort aims to automate the NDE process and predict me- 
chanical and structural properties of composite materials using 
NDE techniques. The ultrasonic NDE technique used herein is 
based on digitized waveforms obtained from pulse-echo scans. For 
the fast integration of new algorithms into the system, a software 
framework was created with compatability between the signal and 
image processing modules. The porosity volume content of the test 
specimens is related to statistical properties of the ultrasonic data 
rather than to the ultrasonic attenuation with respect to frequency. 


11031 Effects of bleeder cloth impressions on the use of 
polar backscatter to detect porosity. Handley, S.M. (Washington 
Univ., St. Louis, MO (USA)); Miller, J.G.; Madaras, E.|. pp. 1147 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

The potential of ultrasonic polar backscatter measurements for 
detecting and characterizing porosity in composite laminates has 
been investigated in a number of laboratories. The objective of this 
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study was to evaluate the influence of the nature of the compos- 
ite’s surface on such measurements. The deleterious effects of 
bleeder cloth impressions, previously noted by Bar-Cohen led to 
the hypothesis that the periodic surface features due to bleeder 
cloth impressions remaining after the cure process contribute sig- 
nificantly to the received backscattered signal, possibly masking 
the anisotropy of backscatter which is used to estimate porosity. 
We made use of the integrated backscatter difference to investi- 
gate the detrimental effects of the presence of bleeder cloth 
impressions on the capability of ultrasonic polar backscatter imag- 
ing to detect and characterize porosity. The integrated backscatter 
difference was computed as the difference between measured val- 
ues of integrated backscatter at the angles determined previously 
from the pore-free measurement. 


11032 X-ray measurement and porosity in graphite/ 
polyimide composites. Shull, B.E. (lowa State Univ., Ames 
(USA)); Gray, J.N. pp. 1147 of Review of progress in quantitative 
nondestructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760-: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

We have demonstrated the successful use of an X-ray inspection 
method for the quantitative measurement of porosity in polyimide 
graphite composites. This method, using a digital detector inter- 
faced into a computer, has measured porosity levels down to one 
percent with an accuracy of plus-minus one half percent. The cost 
of this system, if one has a source of penetrating radiation, is ap- 
proximately twelve thousand dollars, and includes the detector, 
positioner and PC computer. The time for the collection and 
analysis for such a measurement was three minutes. The mea- 
surements compare with the results of two independent measures 
of the volume content of voids, in particular ultrasonic attenuation 
and dimensional measurements to calculate the density. This 
method is applicable to any material that can be penetrated by the 
X-ray or gamma ray with sufficient quantities to satisfy the count 
statistics. In principle any application inspecting for volumetric type 
flaws that uses a through transmission ultrasonic technique could 
be a candidate for inspection with this X-ray method. Among the 
many applications that conform to this limitation are material qualifi- 
cation, process control in the fabrication of materials, and any in 
service components that have the requisite access. 


11033 Reflection of ultrasonic waves by flaws in thick com- 
posites. Achenbach, J.D. (Northwestern Univ., Evanston, IL 
(USA)); Lu, Y.C. pp. 1147 of Review of progress in quantitative 
nondestructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

In this paper we consider a composite as consisting of a stack of 
identical layers with reflecting interfaces. First the reflection and 
transmission coefficients of a single interface are examined. The 
coefficients are analyzed as functions of the frequency for a broad 
class of interfaces. The propagation of harmonic waves through an 
infinite solid with equally spaced interfaces is investigated. Results 
for a typical example show the appearance of passing and stop- 
ping bands in the frequency spectrum. Next, propagation through a 
finite sequence of interfaces is investigated by the use of the prop- 
agator matrix formalism. The total reflection coefficient for a 
sequence of interfaces is calculated for the case that all interfaces 
are good, and for the case that one of the interfaces is bad. Fi- 
nally, a layer containing bad and good interfaces is considered. For 
transfer of ultrasonic wave motion, either buffer rods are thought to 
be connected at opposite positions on the faces of the layer or the 
layer is immersed in a water bath. For a single bad interface 
placed in a sequence of good interfaces, the solution for an in- 
verse problem yields the reflection coefficient of the bad interface 
as a function of the frequency. 


11034 Ultrasonic techniques for characterization of manu- 
facturing defects in thick composites. Daniel, |.M. (Northwestern 
Univ., Evanston, IL (USA)); Wooh, S.C. pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760—: 15. annual review of progress in 
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quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

Ultrasonic techniques were developed and applied for detection 
and characterization of manufacturing defects in thick composites. 
Graphite/epoxy specimens, 150- and 200-ply thick, were prepared 
with four types of defects: embedded Teflon inclusions, 
interlaminar grease spots, fiber fractures and porosity. A through- 
transmission technique employing an unfocused transmitting and a 
focused receiving transducer was found suitable for thick compos- 
ites. Enhancement techniques were used to improve the initially 
obtained images of these, histogram equalization while it improves 
contrast may not preserve dimensional fidelity. Best results were 
obtained by a combination of thresholding, logarithmic transforma- 
tion and contrast stretching. The definition and sharpness of the 
acoustic image increases as the feature/defect gets closer to the 
receiving focused transducer. This was the case for the embedded 
inclusions and grease spots. Fiber fracture and ply separation were 
detected by the techniques used. Porosity averaged through the 
thickness was correlated with average density and ultrasonic trans- 
mission, thus showing the potential for quantitative nondestructive 
determination of porosity in thick composites. 


11035 Thermal diffusivity measurements in carbon-carbon 
composites. Heath, D.M. (NASA, Langley Research Center, 
Hampton, VA (USA)); Winfree, W.P. pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

A non-contacting measurement technique for measuring thermal 
diffusivity which utilizes a Nd-YAG laser as a thermal wave source 
and an IR camera detector is described. Thermal diffusivity is ex- 
tracted from the phase delay between the thermal wave source 
and a spatially offset detection region. Results are given for three 
orthogonal directions to indicate the variation of diffusivity with 
structural anisotropy of the material. Diffusivity measurements 
taken in a linear pattern over the sample surface are presented to 
illustrate the effect of local variations in the fiber direction due to 
fiber weave in the composite lay-up. In addition, results are given 
for diffusivity measurements of a series of samples which have un- 
dergone varying numbers of repetitions of the processing cycle, 
producing a range of porosity levels. A strong correlation of diffusiv- 
ity in the through ply direction with the bulk density, and therefore 
with the level of porosity of the composite material was shown. 


11036 Ultrasonic detection of voids in ceramic composites. 
Walter, J.B. (idaho National Engineering Lab., Idaho Falls (USA)); 
Lott, L.A. pp. 1147 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). DOE Contract 
AC07-761D01570. (CONF-880760-: 15. annual review of progress 
in quantitative nondestructive evaluation, La Jolla, CA (USA), 31 
Jul - 5 aug 1988). 

Ceramic composites are intended to take advantage of the high 
temperature capabilities of ceramics while minimizing the disadvan- 
tages caused by their very brittle nature. The particular material 
under study consists of a Nicalon fiber weave reinforcing fabric in a 
silicon carbide matrix formed by a chemical infiltration process. The 
process can result in high porosity (10-50%) and voids because of 
incomplete infiltration by the SiC-containing vapor. The basic objec- 
tive of this NDE study is detection and characterization of the 
porosity and voids. The material was found to be highly attenuating, 
particularly at high frequencies, which limits useful measurements 
to those made by through-transmission techniques at frequencies 
of ~5 MHz or less, depending on sample thickness and porosity. 
Thermoelastic generation of ultrasound by a pulsed laser beam 
was found to have advantages over insonification by conventional 
piezoelectric trarisducers because of more direct coupling of ultra- 
sound into the material and because of the high energy available 
with the laser. The ability of ultrasonics to image variations in the 
distribution of porosity in samples was also demonstrated. 


11037 Correlation of ultrasonic imaging and destructive 
analyses of low energy impact events. Moran, TJ. 
(AFWAL/Materials Lab., Wright-Patterson AFB, OH (USA)); 





Buynak, C.F. pp. 1147 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The significant detailing capability of software gating of digitized 
ultrasonic data has been thoroughly demonstrated in this paper. 
The method has the ability to resolve closely spaced delaminations 
(0.005 inch separation) which has not been possible using conven- 
tional low frequency ultrasonic methods. Precise results are most 
obviously demonstrated in the near surface region, which has been 
previously entirely inaccessible to ultrasonic interrogation. The ul- 
trasonic images presented match the dye marked deply specimens 
almost perfectly; even the finest details of the impact damage 
event. The software gated ultrasonic technique was able to locate 
and precisely image all the delaminations that the gold chloride 
penetrant was able to mark. (Some locations showed no dye pene- 
tration and the ultrasonic signal was also unable to detect damage 
there.) If damage was present, there would have to have been 
tight residual ply contact after the impact event rendering the dam- 
age unobservable. This ply-by-ply imaging technique enables one 
to follow the growth of defects (induced or manufacturing residuals) 
within the specified gate locations. The assembly of these images 
allows the observation of the cumulative effect of damage through 
the material and recognition of any significant patterns that may 
exist. 


11038 Nondestructive testing of thick aerospace honey- 
comb structures using through-transmitted ultrasonic guided 
waves. Fortunko, C.M. (Airscan, Inc., Costa Mesa, CA (USA)); 
Strycek, J.0.; Grandia, W.A. pp. 1147 of Review of progress in 
quantitative nondestructive evaluation. Volume 8B. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

We report that significantly improved NDT system signal-to-noise 
performance can be achieved through a combination of incremen- 
tal improvements in the electronic front end (30-40 dB) and 
selecting the most strongly coupled ultrasonic modes (10-12 dB). 
In particular, by inclining the ultrasonic beam axes with respect to 
the face sheets, we have shown how to take advantage of the 
stronger coupling to the shear waves, which, in turn, couple 
strongly to flexural waves in the thin honeycomb-cores. By taking 
advantage of the improved signal-to-noise performance, we have 
been able to inspect 0.15m thick organic honeycomb structures us- 
ing water-squirt techniques. By employing similar procedures, we 
have also been able to increase the range of applicability of air- 
and dry-coupled ultrasonic inspection systems. 


11039 An integrated damage analysis of laminated compos- 
Ite plates. Gosse, J.H.; Sorscher, S.M. pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

A preliminary method for locating and orienting coupling trans- 
verse cracks in impacted composite plates has been presented. 
The method involves a midplane (ply) principal strain analysis at 
the location where coupling transverse crack should exist (K-rule). 
A redistribution concept has been introduced to determine the true 
state of strain anywhere in the laminate as a function of damage 
propagation. A preliminary initiation failure criteria has been pre- 
sented to verify the existence of the coupling transverse crack. 
Integrating the initiation failure criteria with the K-rule and the pre- 
liminary propagation failure criteria the entire characteristic damage 
state can be reconstructed for an impact damaged composite 
structure using pulse-echo ultrasonics as the only historical input of 
the impact event. 


11040 Thermographic detection of delaminations in lam- 
nated structures. Winfree, W.P. (NASA, Langley Research 
Center, Hampton, VA (USA)); Welch, C.S.; James, P.H.; Cramer, 
E. pp. 1147 of Review of progress in quantitative nondestructive 
evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) 
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Plenum Press, New York, NY (US) (1989). (CONF-880760-: 15. 
annual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

A problem of thermographic inspection for disbonds is that it is 
often difficult to apply heat evenly to a large area. The result often 
is a temperature profile dominated by the initial heating profile 
rather than the presence of disbonds. A second problem occurs 
when the surface layer has a thermal conductivity significantly 
higher than that of the next layer in the structure. For this case the 
width of the thermal contrast profile resulting from the disbond is 
much larger than the width of the disbond, and so the image of the 
disbond does not clearly delineate the region of the disbond. This 
paper presents a technique for enhancing the contrast due to a de- 
lamination, as well as more clearly delineating the region of the 
delamination. The technique also reduces the effects of uneven 
heating. The technique uses a two-dimensional filter convolved 
with the thermal image. The filter is designed to approximate oper- 
ating on the temperature images with a Laplacian operator. For 
prescribed conditions, this operation approximately gives the image 
of heat flux from the top layer to the subsequent layer. The filtering 
results in an image which clearly delineates the disbond. Measure- 
ments were performed on samples with fabricated defects, and a 
comparison is presented between the resulting temperature images 
and the filtered images. 


11041 Leaky plate wave inspection of biaxial composites. 
Martin, R.W. (Univ. of Dayton Research Institute, OH (USA)); 
Chimenti, D.E. pp. 1147 of Review of progress in quantitative non- 
destructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The utilization of leaky plate waves in a scanning arrangement 
has exhibited improved reliability and increased sensitivity to impor- 
tant defects in unidirectional material. The application of frequency 
modulation to the usual tone burst signal used to generate plate 
waves has also been shown to enhance defect discrimination. In 
the current work, leaky plate wave techniques have been applied 
to the inspection of biaxially laminated graphite-epoxy composites. 
Test samples having 8, 16, and 24 plies, respectively, are studied. 
Test specimens contain several types of defects - simulated delam- 
inations, porosity, and ply cuts. In addition, a series of 
impact-damaged samples are examined to study the method's sen- 
Sitivity to this type of delamination. All simulated defects were 
detected, and comparisons with conventional normal-incidence C- 
scan measurements have shown that the plate wave technique is 
more sensitive to both porosity and ply cuts, consistent with our 
observations on uniaxial composites. Novel gating methods have 
been applied to the plate wave spectra to improve defect deiection 
in biaxial composites. 


11042 Leaky Lamb wave phenomena in composites using 
pulses. Bar-Cohen, Y. (Douglas Aircraft Co., Long Beach, CA 
(USA)); Mal, A.K. pp. 1147 of Review of progress in quantitative 
nondestructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 
The leaky Lamb wave (LLW) phenomenon in composite lami- 
nates has been studied using pulses rather than tone burst or 
continuous waveforms. For unidirectional laminates, the leaky wave 
pulses propagating obliquely to the fibers are shown to be strongly 
influenced by the presence of flaws within the laminate. The differ- 
ences in the pulse characteristics have been employed to detect 
and image ply-gaps, delaminations, and variations in the resin/fiber 
ratio in laboratory specimens. Moreover, the depth distribution of 
porosity, simulated by microballoons, has been clearly shown with 
a C-scan system. Theoretical simulations of pulse propagation have 
been conducted for multilayered, multiorientation laminates, and 
the calculated reflected pulses are in close agreement with those 
obtained from the LLW experiments for a variety of specimens. 


11043 Evaluation of attenuation in an axi-symmetric finite 
element model of elastic wave propagation. Lusk, M. (Colorado 
State Univ., Fort Collins (USA)); You, Zhongqing; Lord, W.; Ludwig, 
R. pp. 1147 of Review of progress in quantitative nondestructive 
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evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) 
Plenum Press, New York, NY (US) (1989). (CONF-880760-: 15. 
annual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

A consideration of alternative phenomena has been undertaken 
as a next logical step in the continuing development of a finite ele- 
ment model of wave-defect interactions. Preliminary investigation 
indicates that obtaining the requisite empirical data offers serious 
challenges and the current study has therefore focused on the 
necessity of introducing explicit alternative components into the ex- 
isting algorithm. A brief review of attenuative processes is provided 
as a means of considering numerical modeling approaches. An axi- 
symmetric finite element algorithm is subsequently introduced and 
evaluated with experimentally obtained data. The algorithm's three- 
dimensional nature facilitates such an evaluation and represents a 
significant step in the development of a quantitatively accurate 
mode of wave-defect interactions. Conclusions are then made 
about the types of materials for which this simple elastic model is 


adequate. 


11044 Theoretical study of high frequency ultrasonic wave 
attenuation in polycrystalline materials. Rokhlin, S.|. (Ohio State 
Univ., Columbus (USA)); Bolland, T.K.; Adler, L. pp. 1147 of Re- 
view of progress in quantitative nondestructive evaluation. Volume 
8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New 
York, NY (US) (1989). (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

A new approach for studying high frequency ultrasonic wave 
propagation in polycrystalline materials is introduced. Elastic wave 
propagation through crystalline grains is treated exactly, in the 
framework of geometrical acoustics. The treatment is based on a 
theory previously developed by the authors. The problem is ad- 
dressed generally by giving the dependence of the attenuation 
coefficient on the crystalline anisotropy using the statistical charac- 
teristics of transmitted and scattered waves. 


11045 Ultrasonic attenuation measurement using backscat- 
tering technique. Willems, H. (Fraunhofer Universitat, 
Saarbrucken (Germany, F.R.)); Goebelis, K. pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

Ultrasonic backscattering measurements by means of spatial 
averaging technique were carried out in steel to determine the ul- 
trasonic attenuation coefficient. The attenuation coefficients were 
evaluated from the exponential decay of the backscattering signal. 
The results were compared with those obtained by evaluating the 
amplitude decay of the main pulse. Good agreement is observed 
provided the condition as - 4 < 1 is valid, i.e. Rayleigh scattering 
with d/ < 0.2 and/or weak elastic anisotropy of the single crystal. 
Otherwise multiple scattering becomes dominant and the amplitude 
decay of the backscattering curve is no longer related to the atten- 
uation coefficient. 


11046 Analysis of heat input effects in passive thermo- 
graphic NDE. Tossell, D.A. (Univ. of Tennessee, Knoxville (USA)). 
pp. 1147 of Review of progress in quantitative nondestructive eval- 
uation. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

In thermographic testing the limiting factor is usually the maxi- 
mum temperature rise (or drop) over a given time span that the 
heated (cooled) face of the sample can be subjected to without 
damage occurring. In this study single step and profiled radiative 
heat pulses have been assessed numerically and experimentally 
and compared to contact heating (as with a hot liquid in a flexible 
bag). The detrimental effects of convective and radiative surface 
heat losses have been examined and their significance to the test- 
ing of low and high diffusivity materials assessed. All results 
presented here are for the two-sided testing configuration although, 
in principle, the results are applicable to single sided testing also. 
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11047 Ultrasonic investigation of tensile fatigue overloads 
in fatigue cracks. Rehbein, D.K. (lowa State Univ., Ames (USA)); 
Van Wyk, L.; Thompson, R.B.; Buck, O. pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). DOE Contract W-7405-ENG-82. (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

This paper is concerned with the effects of tensile overloads on 
the topology of the crack tip and the detection of the changes in 
closure due to application of the overload and subsequent fatigue 
cycling. If, as seems likely, changes in the crack tip topology occur 
during the retardation period, detection of these changes could lead 
to predictions of the number of fatigue cycles remaining in the re- 
tarded condition and further to predictions of the subsequent crack 
growth rate after retardation ends. Observation of fatigue cracks in 
through transmission before and after application of a tensile over- 
load has shown that during the overload an extension of a tightly 
closed crack is created along with a blunting of the original crack 
tip. Application of an external load is necessary for detection of this 
tight crack. This crack undergoes subtle changes during subse- 
quent cycling that may allow prediction of the remaining time in the 
retarded condition. These changes can only be observed during 
application of external loads to force opening of the new crack. 


11048 Acoustic emission from a crack growth event. Ja- 
cobs, L.J. (Naval Air Development Center, Warminster, PA (USA)); 
Scott, W.R.; Granata, D.M.; Ryan, MJ. pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

This paper complements previous studies by providing a devel- 
opment of the analytical form of an acoustic emission waveform 
resulting from the propagation and subsequent arrest of a planar 
crack and comparing it to experimental measurements. An advan- 
tage of this approach is that the source model for the acoustic 
emission signals is an actual crack propagation event. The interfer- 
ometer used to quantify displacement response has the ability to 
make localized absolute measurements with very high fidelity and 
without acoustically loading the specimen. In addition, the experi- 
mental design minimizes the effects of geometric dispersion on the 
observed waveforms by interrogating the wavefront very close to 
the crack tip before interactions with adjacent boundaries can oc- 
cur. By comparing the early part of the observed time domain 
waveforms to model calculations, the existence of a crack and its 
rate of propagation can be predicted. 


11049 Acoustoelasticity using longitudinal waves for resid- 
ual stress evaluation. Dike, J.J. (Univ. of California, Berkeley 
(USA)); Johnson, G.C.; Flower, E.C. pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

We examine the application of a nondestructive technique called 
acoustoelasticity which employs ultrasonic waves in the evaluation 
of residual stress states. The acoustoelastic technique is based on 
the fact that the speed at which a wave propagates through a solid 
body is affected by the state of stress in the body. There are 
several stress evaluation techniques which make use of the acous- 
toelastic effect. The technique considered here uses longitudinal 
waves propagating normal to the plane of stress. Through use of a 
new method for treating the measurements, the entire residual 
stress staie can be determined. In this case, the speed of propaga- 
tion through an initially isotropic material is proportional to the sum 
of the principal stresses. The constant of proportionality is usually 
determined by performing a uniaxial tension test in which the ve- 
locity change from the initial unstressed condition is determined at 
various stress levels. The slope of the stress-velocity curve is the 
acoustoelastic constant. The focus of our work on longitudinal 
waves stems from the ease with which measurements may be 





made over the entire surface of a planar sample and the spatial 
resolution which can be achieved in such a scan. 


11050 Optimized determination of elastic constants of 
anisotropic solids from wave measurements. 
Castagnede, B. (Cornell Univ., Ithaca, NY (USA)); Sachse, W. pp. 
1147 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

A principal limitation of the existing optimization procedures for 
recovering a material's elastic constants has been the requirement 
of wavespeed data measured in principal planes, where some ana- 
lytical expressions, providing the slowness curves, generally exist. 
In this paper, a possible extension of this technique to recover the 
elastic constants of a material of arbitrary symmetry from 
wavespeed measurements made in non-principal planes is dis- 
cussed. We demonstrate that the determination of the elastic 
constants of an anisotropic material is possible from wavespeed 
data of acoustic waves propagating in arbitrary non-principal 
planes. Although we only show results obtained for materials of 
hexagonal symmetry, the numerical scheme is fundamentally the 
same for other systems of symmetry. For an orthorhombic material, 
when dealing with 7 unknown elastic constants, the non-linear set 
of equations to be solved are more complex and can again effi- 
ciently be solved by using a Newton-Raphson algorithm. 


11051 Use of the velocity of higher order Lamb modes in 
the measurement of texture. Li, Y. (iowa State Univ., Ames 
(USA)); Thompson, R.B. pp. 1147 of Review of progress in quanti- 
tative nondestructive evaluation. Volume 8B. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
DOE Contract W-7405-ENG-82. (CONF-880760—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

Previously proposed techniques have shown the ability to deter- 
mine W420 and W440 from the angular dependence of the velocities 
of SHp and Sp guided elastic modes of plates. Those procedures 
require absolute velocities for the prediction of W4oo, and difficul- 
ties have been encountered under conditions of weak anisotropy 
(aluminum) or thick plates (b/Tsp 2 1/3). An improved technique 
has been proposed based on the texture induced splitting of the 
tangency of the Sp and SH, Lame modes. Numerical calculations 
and perturbation theory have been used to verify the procedure. 
Experimental evaluations are in progress, utilizing EMAT’s to excite 
these special modes. 


11052 Effects of interaction between stress and tempera- 
ture on ultrasound velocity. Anderson, W.L. (Univ. of Houston, 
TX (USA)). pp. 1147 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The work described here is part of a program to explore the pos- 
sibility of employing a new concept for ultrasonic nondestructive 
evaluation of subsurface residual stress in metals. Theory indicates 
its potential applicability to characterization of stress to depths of 
1-2 cm or more. The method employs a measurement of time vari- 
ations in velocity in response to the inducement of time-varying 
thermal gradients within the stress region. The physical principle is 
an interaction between stress, temperature and velocity. Experi- 
mental results have been obtained recently for applied 
compressive stress in aluminum, with heat applied using an oxy- 
acetylene torch. Ultrasonic velocity variation with time in a bar 
about 5 cm long is detected by demodulation of VCO frequency in 
a pulse phase-lock loop system. A PC-based data acquisition sys- 
tem is employed for frequency demodulation and data storage. 


11053  Acoustoelasticity in fiber reinforced composites. 
Mase, G.T. (Univ. of Wyoming, Laramie (USA)); Wong, T.E.; 
Johnson, G.C. pp. 1147 of Review of progress in quantitative non- 
destructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
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15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The purpose of this study was to observe the acoustoelastic ef- 
fect in two different fiber reinforced material systems. Relative wave 
speed measurements were made in 0°, 90°, (+15°/+45°)., (+15°/ 
+45°/—15°), Keviar/epoxy and also in 0° carbon graphite/epoxy 
specimens as a function of applied stress. In all specimens longitu- 
dinal and two orthogonally polarized shear waves were propagated 
in the thickness direction. The two different material systems used 
in the 0° specimens demonstrate the different acoustoelastic effect 
for Keviar/epoxy and graphite/epoxy while the two different angle 
ply laminates tested demonstrate the effect of stacking sequence 
on the acoustoelastic response. In addition to the experimental re- 
sults, some micromechanical analysis is presented in order to 
discuss the possibilities of using acoustoelasticity for measuring 
residual stresses and fiber-matrix interface properties. 


11054 Application of surface skimming SH waves to stress 
and texture measurement in steel. Alers, G.A. (Magnasonics, 
Inc., Albuquerque, NM (USA)); Chesebrough, R.A.; MacLauchlan, 
D.T. pp. 1147 of Review of progress in quantitative nondestructive 
evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) 
Plenum Press, New York, NY (US) (1989). (CONF-880760-: 15. 
annual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

A recent review article by Sayers outlines several different ways 
of separating stress and texture effects so that each can now be 
measured separately and the information used for a variety of 
practical applications. The work described in this paper is aimed at 
using shear horizontal (SH) waves to measure the thermal stresses 
developed in railroad tracks during the usual day/night temperature 
cycle. To accomplish this, a hand held probe that can operate on 
the web or base of the rail was fabricated and procedures that 
minimize sources of error were developed. 


11055 An attempt to measure elastic stress with positrons. 
Peterson, D.T. (Univ. of Utah, Salt Lake City (USA)); Byrne, J.G. 
pp. 1147 of Review of progress in quantitative nondestructive eval- 
uation. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

The intention of this research was to use positron annihilation to 
initially measure applied uniaxial elastic stresses and then extend 
the technique to measure actual residual stresses. The two alloys 
in this study were AISI 321 (an austenitic stainless steel) and alu- 
minum alloy 3003 (a nonheat-treatable Al-Mn alloy). An intrinsic 
germanium gamma ray detector, main amplifier, biased amplifier, 
multichannel analyzer, digital spectrum stabilizer, and personal 
computer were used to record and analyze data describing the 
Doppler energy shift spectrum of gamma rays accompanying 
positron annihilation. 


11056 Reflection by distributed microflaws in a diffusion 
bond. Achenbach, J.D. (Northwestern Univ., Evanston, IL (USA)); 
Sotiropoulos, D.A. pp. 1147 of Review of progress in quantitative 
nondestructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760-—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

Ultrasonic methods have shown considerable promise for the 
evaluation of solid state welds. In this paper we consider a specific 
class of poor bonds, namely, bonds that are permeated with small 
cracks. A simple expression for the reflection coefficient is general- 
ized to the case of transverse (shear) waves. The expression is 
valid for arbitrary distribution of microcracks in a bond plane. The 
reflection coefficient is expressed in terms of the number of cracks 
per unit area, and the average crack-opening volume. Consider- 
able simplifications are achieved when the cracks are all 
approximately penny-shaped and do not interact with each other 
and when the frequency is low. A generalization for the case of a 
statistical distribution of crack radii is also presented. Finally, a 
connection has been established between stress-intensity factors 
for a service loading condition (in tension), and a zero frequency 
limit (for shear waves) of the reflected ultrasonic signal. 
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11057 Ultrasonic reflectivity of diffusion bonds. Rose, J.H. 
(lowa State Univ., Ames (USA)). pp. 1147 of Review of progress in 
quantitative nondestructive evaluation. Volume 8B. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). DOE Contract W-7405-ENG-82. (CONF-880760-: 15. an- 
nual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

This report of work in progress is focused on a quantitative 
method to infer the average defect size and the area fraction of de- 
fects from the frequency-dependent reflectivity of the bond plane. 
The report is split into two unequal parts. First a simple model is 
given for approximating the reflectivity in terms of the scattering 
amplitudes of the individual defects at the bond-plane. Second, the 
reflectivity model is then related to the bond-plane parameters. It is 
briefly shown how the defect size and area fraction can be deter- 
mined one the broadband reflectivity is known. As an application 
the reflection coefficient for a normally incident plane wave was 
computed for bond-plane microcracking and bond-plane porosity. 
These results imply a simple way to infer defect area fraction and 
average defect size. 


11058 Solid-solid bonding characterization by ultrasonic re- 
flectivity. Ngoc, T.D.K. (Georgetown Univ., Washington, DC 
(USA)); Ruf, H.J.; Ng, K.W. pp. 1147 of Review of progress in 
quantitative nondestructive evaluation. Volume 8B. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

A weakened bond at a solid-solid interface was modeled by al- 
lowing for a partial slip in the tangential displacement component. 
Explicit expressions of the reflection coefficients were derived for 
both compressional and shear incidences. The computational 
results suggested that the reflection amplitude can be used to esti- 
mate the bonding strength at such an interface. Application of this 
theoretical model to Al-Al, Brass-Brass and SiC-SiC joints recom- 
mends that it is optimal to characterize an Al-Al joint by using a 5° 
shear beam or a 60° compressional beam. For an Al-Brass joint, it 
is probably more advantages to interrogate the bond line with inci- 
dence from the Al halfspace. 


11059 Ultrasonic model for solid state weld evaluation. 
Thomas, G.H. (Sandia National Labs., Livermore, CA (USA)); 
Spingarn, J.R. pp. 1147 of Review of progress in quantitative non- 
destructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). DOE Con- 
tract AC04-76DP00789. (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

Ultrasonic techniques have classified good and poor solid state 
welds in several studies. An appropriate physical model that com- 
plements the experimental results would help explain the acoustic 
interactions measured. One model for the solid state weld is that 
the acoustic interaction with the bond line is controlled by the effec- 
tive compliance of the interface. We have designed an experiment 
to examine this model. In our experiment, two blocks made from a 
high glass transition temperature (Tg) epoxy are joined together 
with a thin, lower Tg epoxy interlayer. If the temperature of the 
specimen is held below the Tg of the low temperature epoxy, then 
the interlayer compliance ratio across the interface can be changed 
by varying the temperature. Ultrasonic data are acquired at each 
temperature and, thus, each compliance ratio. These ultrasonic 
data can be compared with theoretical predictions from the compli- 
ance model. 


11060 Nondestructive characterization and bond strength of 
solid-solid bonds. Buck, O. (lowa State Univ., Ames (USA)); Re- 
hbein, D.K.; Thompson, R.B.; Palmer, D.D.; Brasche, L.J.H. pp. 
1147 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). DOE Contract W-7405-ENG-82. 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 
This paper summarizes briefly experimental results and the anal- 
ysis of Cu-Cu diffusion bonds. The analysis is based on a modified 
quasi-static spring model which takes into account the discreteness 
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of the contacts achieved during the bonding process to account for 
the large diffracted signals observed. Two independent acoustic 
measurements are necessary to determine the contact topology 
nondestructively. All indications are that this acoustically deduced 
contact topology agrees well with the actual topology if the con- 
tacts are randomly distributed. Spatial variations in the contact 
topology can also be quantified, posing no particular problem. 
Based on the assumption that linear elastic fracture mechanics de- 
termines the failure of the bonds, we have used information on the 
contact topology, and the experimentally determined bond strength, 
to determine a critical stress intensity factor. Its application over a 
large range of bonds of different qualities predicts the measured 
strength reasonably well. 


11061 Oblique-incidence UT inspection of diffusion bonds. 
Margetan, F.J. (Ames Lab., IA (USA)); Thompson, R.B.; Gray, T.A. 
pp. 1147 of Review of progress in quantitative nondestructive eval- 
uation. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). DOE Contract W-7405-ENG-82. 
(CONF-880760-: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The quasi-static spring model was used to predict the frequency 
and angular dependence of the ultrasonic reflections from an 
impertectly-bonded interface. Included were both shear and longitu- 
dinal wave reflection coefficients as well as coefficients governing 
the reflected rmode-converted waves. This interface reflectivity 
model was incorporated into a corner-reflectivity model to predict 
the best configuration for inspecting diffusion bonds joining two 
abutting plates, a geometry which simulates one encountered in 
joining blades to rotors of turbine engine components. The model 
suggests that the measurement frequency should be as high as 
possible, subject to noise limitations. For single probe or pitch- 
catch measurements having ¢’ = ¢, two preferred modes of 
inspection are indicated: using longitudinal waves, the geometry 
should be arranged so that the waves strike the interface at near 
grazing incidence; for shear waves, a near-45° illumination of the 
interface was found to be preferred. Pitch-catch geometries having 
¢' = ¢ can be used to detect mode-converted (L ++ T) reflections 
from an imperfect interface; here the illumination angle should be 
chosen such that the incident or exiting L-wave propagates nearly 
parallel to the interface. 


11062 Ultrasonic evaluation of dissimilar solid-state bonds. 
Nagy, P.B. (Ohio State Univ., Columbus (USA)); Adler, L. pp. 1147 
of Review of progress in quantitative nondestructive evaluation. 
Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

This paper discusses two special ultrasonic NDE problems of 
particular interest to dissimilar solid-state bonds. The first problem 
is the so-called cold weld effect which is a lack-of-bond type defect, 
but as opposed to other common types of defects in this category, 
it is very difficult to detect by ultrasound. The other problem is the 
blinding effect of the strong interface reflection caused by acoustical 
impedance mismatch between dissimilar materials. Ultrasonic char- 
acterization of such bonds is rendered very difficult by the fact that 
the relatively weak signals generated by possible boundary imper- 
fections are often overshadowed by this inherent reflection. A novel 
technique based on the symmetric part of the interface reflections 
from the opposite sides of the bond is introduced to obtain quanti- 
tative information even from very good, apparently flawless bonds. 


11063 Generalized Lamb modes in friction welded steel 
layer on aluminum. Adler, L. (Universite Paris (France)); de Billy, 
M.; Quentin, G.; Talmant, M.; Nagy, P.B. pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

We presented the behavior of the dispersion curve for general- 
ized Lamb waves in layer-substrate structure for aluminum-steel 
combination. Because the shear velocities of these two materials 
are almost the same, the initial slope of the lowest mode changes 
direction. We have obtained good agreement between theory and 





experiment for friction welded samples. We have also shown that 
the lowest mode of the dispersion curve can be used as a new 
NDE method to evaluate bond quality. 


11064 New ultrasonic method for evaluating weld penetra- 
tion in step-type weld joints. Dews, T.W. (Martin Marietta Energy 
Systems, Inc., Oak Ridge, TN (USA)). pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New 
York, NY (US) (1989). DOE Contract AC05-840R21400. 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

A new ultrasonic inspection technique is proposed which evalu- 
ates the effects of the weld penetration on the width of the 
step-joint landing rather than the unwelded interfaces at the root of 
the weld. A normal beam pulse-echo inspection technique is used 
to detect the presence of the unwelded interface. An LS! 11/73 
computer system is used to acquire, analyze, and display the step- 
landing data, thus making it feasible to inspect the entire 
step-landing and collect the large amount of data required. The ul- 
trasonic inspection of the step-landing width for determination of 
weld penetration proved to be a useful tool in evaluating welds. 
The inspection can be used on any weld having the step-joint ge- 
ometry, provided the material attenuation will permit ultrasound 
penetration to the step-landing surface and the weld bead has 
been machined flat. The inspection will definitely reduce the cost of 
the total welding process because the expense of machining, certi- 
fying, and cleaning an ultrasonic window is eliminated. 


11065 Quantitative weld geometry inspection applied tech- 
nology/development. Badinger, M.A. (Martin Marietta Manned 
Space Systems, New Orleans, LA (USA)). pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

The development of hand-held, microcomputer based, weld ge- 
ometry inspection tools has provided improvements in precision, 
repeatability and utility of inspection data in the construction of the 
Space Transportation Systems External Tank. This class of inspec- 
tion tool has demonstrated an increase in the efficiency of 
collecting weld data while reducing the subjective aspects found in 
older manual techniques. Additional capabilities include an effective 
means for processing the computer acquired data in support of 
Statistical process methods. This rapid acquisition and analysis of 
inspection data thus provides a means to facilitate engineering de- 
cisions during the fabrication and repair of large aerospace 
structures. The development and application of this technology has 
yielded an evolution in prototype tools. The development and 
transfer of this technology from the laboratory to the inspection en- 
vironment is the focus of this paper. 


11066 


Ultrasonic weld defect sizing using the synthetic 
aperture focusing technique. Kramer, S. (NDE Centre, Toronto, 
Ontario (Canada)). pp. 1147 of Review of progress in quantitative 
nondestructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, 


D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760-—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The synthetic aperture focusing technique (SAFT) has been 
shown to increase lateral resolution of appropriately acquired 
B-scan images. The requirements of very accurate transducer posi- 
tion information and a well understood divergent ultrasonic beam 
can make it difficult to incorporate the technique into conventional 
inspections or to use it on previously acquired data. By using a 
reference reflector and an echo locus matching procedure it is pos- 
sible to ease the latter requirement so that data acquired using 
conventional focused or flat transducers can be enhanced using 
the SAFT process. One current application of the SAFT technique 
is the accurate sizing and monitoring of known defects in a nuclear 
generating station boiler manway weld. Testing on laboratory sam- 
ples which duplicate the manway geometry indicate the potential 
for improved resolution using SAFT. 
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11067 Comparison of ultrasonics and radiography for weld 
inspection. DeNale, R. (Davis Taylor Research Center, Annapolis, 
MD (USA)); Lebowitz, C. pp. 1147 of Review of progress in quanti- 
tative nondestructive evaluation. Volume 8B. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

This paper describes a program undertaken to determine if struc- 
tural welds may be ultrasonically inspected with repeatability and 
reliability comparable to that currently obtained with radiographic 
inspection. Results are given of acceptance criteria determination 
and round robin radiographic and manual and computer assisted 
ultrasonic inspection evaluations. It was determined that ultrasonics 
has a higher probability than radiography of detecting and consis- 
tently rejecting planar discontinuities and that the two methods 
have comparable capacities for detecting and rejecting volumetric 
discontinuities. 


11068 A real-time quantitative analysis of atmospheric con- 
tributions of hydrogen to weld arc plasmas. Chionis, M. (Army 
Corps of Engineers CERL, Champaign, IL (USA)); Weber, R.; 
Mosier, D. pp. 1147 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

Emission spectroscopy is proposed as a means of analyzing and 
controlling hydrogen contamination of electric arcs and preventing 
subsequent hydrogen cracking in plasma and gas tungsten arc 
welded joints. Potential sources of hydrogen in the welding process 
are assessed along with atmospheric and humidity effects on 
hydrogen-assisted cracking in welding. Results of humidity addi- 
tions to the gas tungsten arc welding atmosphere are evaluated. 


11069 Guided elastic interface waves for ceramic joint eval- 
uation. Simpson, W.A. Jr. (Oak Ridge National Lab., TN (USA)); 
McClung, R.W. pp. 1147 of Review of progress in quantitative non- 
destructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). DOE Con- 
tract ACO5-840R21400. (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

The secular determinant for elastic waves propagating in the 
center of a layer of a general three-layer solid was obtained. A 
FORTRAN program was written to find the roots of the secular 
equation, and both guided and leaky waves were found for the 
case of titanium bonded to iron with a thin silver layer. In the case 
of identical solids bonded by a thin silver layer, no interface waves 
were found in the limit of vanishing layer thickness. Results for a 
zirconia-zirconia ceramic joint bonded by a thin layer of silver are 
discussed. For different solids known to have a Stonely wave at 
the welded interface, a dispersive Stonely wave was found. A 
possible bonding model was examined by introducing a thin vis- 
coelastic layer between one of the bounding solids and the center 
layer. The secular determinant was obtained for this case, but the 
analysis has not yet been completed. 


11070 Numerically enhanced thermal inspection of shuttle 
solid rocket motor inhibitor/liner/tuel bondline. Welch, C. (Col- 
lege of William and Mary, Williamsburg, VA (USA)); Eden, T.J. pp. 
1147 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760-: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

The Solid Rocket Motors for the Space Shuttle are fabricated by 
laying up and molding materials, such as insulation, which are 
joined using adhesives, the adhesives being set along with the ma- 
terials in a final curing process for an entire motor segment at a 
time. Specific delaminations can be located in service hardware 
only by using NDE methods. This paper reports on the application 
of thermal methods for performing such inspections. Examples of 
persistent surface expressions of buried delaminations are pre- 
sented and shown to be greatly enhanced with a post-processing 
technique (the Winfree filter). The examples and problems show 
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that thermal scans can be used in several ways to increase the ef- 
fectiveness of inspections of solid rocket motors. For each of the 
ways, the data from sequences of two-dimensional thermal scans 
are used in conjunction with numerical techniques in order to real- 
ize the potential effectiveness. In the case of proxy heating, a 
numerical model permitted increased understanding of an effect 
which had been observed in thermal scans. 


11071 Barkhausen effect measurements on compressively 
overloaded 300M steel. Palmer, D.D. (McDonnell Douglas Corp., 
St. Louis, MO (USA)); King, D.C.; Dods, B.G. pp. 1147 of Review 
of progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

In the aerospace industry, there is an ever present need to de- 
tect fatigue in structural materials. For instance, the ability to detect 
serious plastic deformation in landing gear materials is highly desir- 
able. Since most landing gear are composed of ferromagnetic 
materials, the nondestructive methods of testing are limited. The 
procedure chosen for this investigation is monitoring the 
Barkhausen effect, with the criteria for instrumentation choice being 
portable and easy to use. The Roliscan 100-2, designed and man- 
ufactured by American Stress Technologies, Inc., met the criteria. 
Internal stress measurement using this instrument is based on the 
principle of magnetoelastic interaction between magnetostrictive 
and elastic lattice strains. The Rollscan 100-2 can monitor another 
physical phenomenon, which is the Barkhausen effect. This effect 
can be defined as a series of abrupt changes or jumps in the mag- 
netization of a steel when the magnetizing field is gradually altered. 
A set of laboratory experiments were designed to measure the 
Barkhausen effect as a function of compressive overloading in 
300M steel using the Roliscan 100-2. This paper describes the ex- 
periments performed and the corresponding results. 


11072 Measurement of residual stresses around a circular 
patch weld using Barkhausen noise. Burkhardt, G.L. (Southwest 
Research Institute, San Antonio, TX (USA)); Kwun, H. pp. 1147 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

The welding process produces residual stresses which, if not re- 
lieved, can impair the integrity of the structure. Although numerous 
nondestructive methods are available for residual stress measure- 
ment, these methods all have shortcomings; none is a rapid, easy 
to use approach that can be implemented under field conditions. 
The Barkhausen noise (BN) method meets these criteria, however, 
and therefore was investigated as a means for measuring welding 
stresses around circular patch welds. Principles of the BN method 
and results of an experimental investigation using steel plates with 
circular patch welds are described. Barkhausen noise measure- 
ments of principal stresses in the radial and tangential directions 
around a circular patch weld in a steel plate were in general agree- 
ment with published theoretical and experimental stress distribution 
data. The results indicated that the BN method is very promising 
for residual stress measurements near welds. 


11073 Measurement of stress with AC magnetic bridges. 
Zinke, O.H. (Univ. of Arkansas, Fayetteville (USA)); Schmidt, W.F. 
pp. 1147 of Review of progress in quantitative nondestructive eval- 
uation. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

AC magnetic bridges have been used to detect applied stress in 
steel and aluminum test specimens. The data show effects of me- 
chanical hysteresis. In the steel test specimens, changes in real 
and imaginary reluctance occur. In aluminum samples only changes 
in imaginary reluctance are observed. From these observations it is 
concluded that AC magnetic bridges can be used for the NDE of 
stress and could possibly be used to determine residual stress. 
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11074 Review of magnetoacoustic residual stress measure- 
ment technique for iron-like ferromagnetic alloys. Namkung, M. 
(NASA Langley Research Center, Hampton, VA (USA)); Utrata, D.; 
Langlois, P.; Kushnick, P.W.; Grainger, J.L. pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

It was established earlier that the stress dependence of the mag- 
netoacoustic response in ferromagnets is based on two distinct, 
but not mutually independent, phenomena: stress dependence of 
domain structure and domain structure dependence of elastic mod- 
ulus. Using these phenomena, this paper reviews the use of the 
magnetoacoustic response for residual stress measurement in 
carbon steels 1020, 1045, and 1095, as well as in pure iron. Ultra- 
sonic measurement techniques are discussed along with the 
magnetoacoustic response due to magnetization parallel and per- 
pendicular to the uniaxial stress axis. 


11075 Evaluation of residual stress in 300M steels using 
magnetization, Barkhausen effect and x-ray diffraction tech- 
niques. Jiles, D.C. (lowa State Univ., Ames (USA)); Garikepati, P.; 
Palmer, D.D. pp. 1147 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). DOE Contract W- 
7405-ENG-82. (CONF-880760-: 15. annua! review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

This investigation was undertaken to compare the techniques of 
x-ray diffraction, Barkhausen effect and magnetization measure- 
ment as methods of nondestructive evaluation of stress in shot 
peened 300M steel. In particular we were concerned with the esti- 
mation of the level of prevailing applied stress and the compressive 
overload (plastic deformation) which the samples had been sub- 
jected to. The 300M steel used in this study is a constructional 
material for the landing gears of aircraft. Specimens used in this in- 
vestigation were shot peened. X-ray diffraction measurements were 
made to determine the residual stress in the surface. The speci- 
mens were subjected to a uniaxial stress and Barkhausen emission 
count rates were recorded as a function of stress. 


11076 Ultrasonic beam propagation in case stainless steel. 
Newberry, B.P. (Ames Lab., IA (USA)); Minachi, A.; Thompson, 
R.B. pp. 1147 of Review of progress in quantitative nondestructive 
evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) 
Plenum Press, New York, NY (US) (1989). (CONF-880760-: 15. 
annual review of progress in quantitative nondestructive evaluation, 
La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The ultrasonic examination of cast stainless steel components 
found in nuclear reactors has been plagued by problems such as 
difficulties in achieving sufficient penetration, poor signal-to-noise 
ratios, false indications, and mislocated flaws. One factor which 
plays an important role in these problems is anisotropy of the ma- 
terial. The object of this work has been to observe ultrasonic beam 
behavior in cast stainless steels with various microstructures and to 
interpret these observations in terms of a model for the beam prop- 
agation process which can then hopefully be used to guide future 
examinations. The model has shown success for this purpose for 
isotropic and anisotropic materials. The model will not account at 
present for the effects of inhomogeneities in the material. The 
model requires knowledge of the elastic properties associated with 
the microstructure of a particular material. A technique has been 
presented to obtain this information in the form of a slowness sur- 
face. This worked very well for longitudinal waves in columnar 
steel; however, the results for shear waves suggest there is still 
work to be done to fully understand this case. 


11077 Improving ultrasonic inspection of austenitic steels: 
A combined theoretical and experimental approach. Ogilvy, 
J.A. (UKAEA, Harwell Lab., Oxon (England)); Harker, A.H.; 
Charlesworth, J.P.; Hawker, B.M.; Stringfellow, M.W. pp. 1147 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760—: 15. annual review of 





progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

The aim of this work was to improve the understanding of the re- 
lationship between a steel’s macrostructure and its ultrasonic 
propagation characterisiics. Experimental studies have taken ad- 
vantage of the favorable propagation behavior of low frequency 
waves within these materials, such as relatively low attenuation 
and lower beam patch bending. This has led to the development of 
a drive waveform synthesizer capable of generating short, low fre- 
quency pulses, to overcome many of the problems traditionally 
associated with producing such pulses, and signal processing algo- 
rithms to optimize inspection parameters after data has been 
collected. Theoretical work has included the development of a ray 
tracing model capable of giving frequency dependent predictions, 
and the development of finite-difference models for handling 
anisotropy and inhomogeneity. This paper reviews some of this 
work. 


11078 Resonant modes in centrifugally cast stainless steel 
(CCSS) pipes. Ngoc, T.D.K. (Georgetown Univ., Washington, DC 
(USA)); Ng, Kin W.; Zhu, Quigao. pp. 1147 of Review of progress 
in quantitative nondestructive evaluation. Volume 8B. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760-: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

In general, Lamb-wave modes can be grouped into two 
fundamental types: symmetric modes or antisymmetric modes, de- 
pending on whether their displacement vector is symmetric or 
antisymmetric with respect to the median plane of the solid plate. 
The resonant modes of a CCSS pipe are more general because a 
pipe is a cylindrical shell and, in the case of columnar-grain CCSS, 
has to be treated as a anisotropic medium. In this paper, we evalu- 
ate how the resonant modes of a CCSS pipe deviate from those of 
an isotropic plate. The deviation due to either the material 
anisotropy or the cylindrical curvature is examined. We focus on 
the Lamb-type modes of a thick cylindrical shell and model the 
CCSS as a transversely isotropic plate. For reference, a quick re- 
view of the dispersion properties of an isotropic plate is provided. 


11079 Ultrasonic NDT and imaging of centrifugally cast 
stainless steel samples. Bilgutay, N.M. (Drexel Univ., Philadel- 
phia, PA (USA)); Saniie, J.; Murthy, R. pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

This paper examines the application of a split-spectrum process- 
ing (SSP) technique for detection of defects in centrifugally cast 
stainless steel (CCSS) samples. Nonlinear polarity thresholding 
and minimization algorithms were derived and were shown to pro- 
vide significant enhancement in the signal-to-noise ratio. The 
optimal processing parameters for the two nonlinear SSP algo- 
rithms were identified experimentally; the choice of window 
bandwidth and spectral region were the most critical parameters. 
These parameters were shown to be relatively similar for both 
columnar and equiaxial samples. A bandpass filtering technique, 
which yielded substantial grain noise suppression in stainless steel 
data in previous work, was unsuccessful in providing signal-to- 
noise ratio enhancement for the CCSS samples. Therefore, the 
experimental results indicate that the SSP technique in conjunction 
with the nonlinear algorithms is highly effective in suppressing 
grain noise and enhancing the flaw signal in CCSS components. 


11080 Imaging fatigue cracks in low carbon steels with the 
gel electrode. Baxter, W.J. (General Motors Research Labs., War- 
ren, Mi (USA)). pp. 1147 of Review of progress in quantitative 
nondestructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760-—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 
The fatigue testing of prototype components is very time con- 
suming. A basic limitation is that conventional techniques cannot 
detect fatigue cracks until they have grown to several millimeters in 
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length. For aluminum alloys this problem was overcome by the de- 
velopment of the gel electrode method of imaging very small 
(10-2mm) cracks. This technique has now been modified for appli- 
cations to steel. A primary requirement is that prior to fatigue 
testing, the surface is coated with a thin (30 nm) insulating dual- 
layer oxide/organic film by a two step anodization process. During 
testing, the film is ruptured if a fatigue crack forms in the steel. 
When the surface is contacted with a gel electrode, a 4V, 200 ms 
pulse causes current to flow preferentially to the crack. This current 
forms an image which is retained in the surface of the gel. This pa- 
per is illustrated by images of fatigue cracks in a dual phase steel 
and a high strength low alloy steel. The images are well defined 
and can be repeated many times, as required for periodic in situ 
inspection during component testing. Features of the image are 
correlated with crack segments only 10-*mm long. 


11081 Quantitative problems in magnetic particle inspec- 
tion. Swartzendruber, L.J. (institute for Materials Science and 
Engineering, Gaithersburg, MD (USA)). pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

Because it can be effective, rapid, and inexpensive, possibly 
more nondestructive evaluation is performed on magnetic steels by 
magnetic particle inspection (MPI) than by any other method. The 
primary factors that must be controlled to obtain reproducible and 
predictable MPI are: magnetization level; concentration, magnetic 
properties, and shapes of the particles used; method of particle 
application; and method of illumination and interpretation of the in- 
dications. We briefly mention some of these and discuss in some 
detail the nature of the magnetic leakage field and how it affects 
MPI, and outline a procedure by which the field level required to 
produce indications for a given defect may be estimated. 


11082 Modeling and measurement of field and flux of MPI. 
Goebbels, K. (TIEDE Ribpruefaniagen, Essingen (Germany, F.R.)); 
Simkin, J. pp. 1147 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-—: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

Magnetic particle inspection (MPI) is one of the oldest NDT tech- 
niques and it is the most common method used to detect surface 
defects in ferromagnetic materials. But since the beginning MPI 
has been based on experiments, experience and on subjective 
judgments. This contribution shows for the first time how MPI of 
complex shaped parts can be designed objectively by applying 
Maxwell equations and finite element calculations. The comparison 
between modeling and measurement shows substantial agreement. 
Results are given and discussed especially for automotive 
components like crankshaft and hub under DC- as well as AC- 
magnetization using coils and yokes. 


11083 Interfacing quantitative NDE with computer algo 
rithms for automated statistical process control. Papadakis, 
E.P. (lowa State Univ., Ames (USA)). pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760-: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

This work explores the implications of one model for computer- 
ized Statistical Process Control (SPC) and examines the 
possibilities for improved timeliness of spotting out-of-control condi- 
tions. The influence of Type | errors is also calculated. Their 
frequency is studied by a Monte Carlo computer simulation of SPC 
run rules during under-control operation. A strategy (algorithm) 
based on reliability theory applied to the output of the simulation is 
developed to discriminate against Type | errors in practice. 


11084 in-process monitoring of cutting conditions and tool 
wear using acoustic emission. Teti, R. (Univ. of Naples (ltaly)). 
pp. 1147 of Review of progress in quantitative nondestructive eval- 
uation. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
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Press, New York, NY (US) (1989). (CONF-880760—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

This work deals with the problem of monitoring, through acoustic 
emission (AE) based techniques, a turning process carried out on 
carbon steel bars using high speed steel (HSS) tools. The goal is 
the identification of the effects of different cutting conditions and 
tool wear on AE responses. The reliable in-process identification of 
cutting conditions and tool wear can greatly contribute to the solu- 
tion of the problems of adaptive control of cutting processes and 
highly increase the level of automation and flexibility of modern un- 
tended manufacturing systems. 


11085 Closed-loop radiographic process control of arc 
welding. Rokhlin, S.I. (Ohio State Univ., Columbus (USA)); Guu, 
A.C.; Cho, K. pp. 1147 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

A new concept of arc weld process control was developed for 
computerized control and maintenance of the appropriate weld 
quality. According to this concept information extracted from real- 
time radiographic images about weld quality, supplemented by 
sensor data on weld current and voltage, is used for weld power 
supply control. The major difference from other welding control ap- 
proaches is that here intelligent closed-loop radiographic control, 
based on direct information on weld quality, is used. The concept 
was demonstrated for closed-loop intelligent process control of 
weld penetration in submerged arc welding. The special software 
packages for on-line pattern recognition of lack of arc weld pene- 
tration and control of the welding power supply were developed in 
the framework of this task. 


11086 Process control of GMAW by detection of discontinu- 
ities in the molten weld pool. Carison, N.M. (idaho National 
Engineering Lab., Idaho Falls (USA)); Kunerth, D.C.; Johnson, J.A. 
pp. 1147 of Review of progress in quantitative nondestructive eval- 
uation. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

The use of ultrasonic sensors to detect discontinuities associated 
with the molten pool is one phase of a project to automate the 
welding process. In this work, ultrasonic sensors were used to in- 
terrogate the region around the molten/solid interface during gas 
metal arc welding. The ultrasonic echoes from the interface and 
the molten pool provide information about the quality of the fusion 
zone and the molten pool. This information can be sent to a con- 
troller that can vary the welding parameters to correct the process. 
Previously ultrasonic shear waves were used to determine if the 
geometry of the molten/solid interface was indicative of an accept- 
able weld. In this work, longitudinal waves were used to interrogate 
the molten weld pool for discontinuities. Unacceptable welding 
conditions that can result in porosity, incomplete penetration, or un- 
dercut were detected. 


11087 Drawability assessment of steel sheets by an ultra- 
sonic method. Cassier, O. (French Iron and Steel Industry 
Research Center, Saint Germain en Laye (France)); Donadille, C.; 
Bacroix, B. pp. 1147 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The aim of this paper is to show that ultrasonic techniques asso- 
ciated with mechanical models of plastic strain behavior of 
materials can be used to predict the strain ratio (or Lankford coeffi- 
cient) usually determined by tensile testing. The first laboratory 
results obtained on several samples from different grades of steel 
thin sheets are presented. The study was not aimed at solving the 
accuracy problems of the ultrasonic determination of ODC’s. In this 
context, it appears that a simple statistical algorithm gives an ac- 
ceptable estimate of ODC’s on steel samples. This estimate is 
sufficient to calculate the Lankford coefficient by an adapted me- 
chanical model of plastic behavior. The Taylor model easily exhibits 
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the variations of anisotropy coefficient. Generally, the errors on the 
computed values are of the same order of magnitude as those of 
the tensile tests. Thus, these results appears quite promising for 
the texture monitoring in a steel plant. 


11088 Ultrasonic verification of the material processing for 
uranium-titanium alloys. Pickett, C.A. (Martin Marietta Energy 
Systems, Inc., Oak Ridge, TN (USA)). pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New 
York, NY (US) (1989). DOE Contract AC05-840R21400. 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

This paper discusses the specifics of an ultrasonic (nondestruc- 
tive) technique developed to verify the material processing 
conditions and, in particular, the quenching of uranium-titanium al- 
loys. The hypothesis corresponding to this technique is developed 
and presented, along with its experimental verification. The results 
from a statistical matrix study are also discussed. This study in- 
volves an experiment designed to quantify the capabilities of the 
ultrasonic method and to compare it with the capabilities of two 
other methods—stress leveling and density measurement. 


11089 Quality control applications of discrimination tech- 
nology developed for the Strategic Defense Initiative. Bjork, 
C.A. Jr. (Nichols Research Corp., Huntsville, AL (USA)); Farmer, 
D.; Zlotnick, M. pp. 1147 of Review of progress in quantitative non- 
destructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The goal of the QNDE program at Nichols Research Corporation 
is to make 100% inspection practical on the production line for 
high-quality products such as precision ceramic ball bearings. Gen- 
eralized statistical pattern recognition techniques, on which the SDI 
discrimination technology is based, are applicable to many sensors 
and combinations of sensors. Since Nichols specializes in optical 
systems engineering, optical sensors were chosen as the first ap- 
plication of the SDI discrimination technology to production QNDE. 
This paper reports experimental results and analysis of the use of 
optical sensors to detect flaws on the surface of ceramic rolling el- 
ement bearings. It describes scattering and imaging data that has 
been obtained on ceramic specimens and the application of statisti- 
cai patiern recognition tools used in support of SDS! discrimination 
technology. 


11090 Test plan for the next Air Force NDE capability and 
reliability assessment program. Hovey, P.W. (Univ. of Dayton, 
OH (USA)); Sproat, W.H.; Schattle, P. pp. 1147 of Review of 
progress in quantitative nondestructive evaluation. Volume 8B. 
Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, 
NY (US) (1989). (CONF-880760—: 15. annual review of progress in 
quantitative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 
5 aug 1988). 

Nondestructive Inspection (NDI) plays a key role in assessing 
the condition of materials, components and structures comprising 
aeronautical systems. Formal design specifications developed in 
the Air Force Aircraft Structural Integrity Program (ASIP) and 
Engine Structural Integrity Program (ENSIP) call for periodic in- 
spections at defined levels of NDI flaw detection probabilities to 
avert failure or functional impairment. An essential link in establish- 
ing inspection intervals is the ability of the NDI system to find 
flaws. This paper describes the statistical aspects of the next Air 
Force evaluation program for NDI in airframe components. 


11091 Quantifying the benefit of redundant fluorescent pen- 
etrant inspection. Erland, K. (Pratt & Whitney, West Palm Beach, 
FL (USA)). pp. 1147 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The fluorescent penetrant inspection process (FPI) is not inde- 
pendent inspection-to-inspection and therefore the probability of 
detection for redundant FP! cannot be obtained by a simple multi- 
plication of probabilities. The correct probability of detection (POD) 





in a multiple inspection system is determined assuming depen- 
dence. From this dependent POD, the benefit of redundant FPI is 
determined by comparing this POD to a single FP! POD and calcu- 
lating a difference. The difference curve is an estimate of this 
benefit, and the goodness of this estimate is determined by a 
goodness of fit test to assess model fit. 


11092 Measuring differences among probability of detection 
curves. Annis, C. (Pratt & Whitney, West Palm Beach, FL (USA)); 
Erland, K. pp. 1147 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

Probability of Detection (POD) curves are compared by two sta- 
tistical methods to quantify system-to-system differences. The first 
method assesses performance among a group of inspection sys- 
tems through an adaptation of statistical analysis of variance 
(ANOVA). The second method uses a chi-squared statistic to test 
for a difference between two systems. Examples using eddy cur- 
rent data are given for each technique. 


11083 Effects of manufacturing variability on model-based 
CT image reconstruction. Eberhard, J.W. (General Electric Co., 
Schenectady, NY (USA)); Hedengren, K.H.; Hsiao, M.L. pp. 1147 
of Review of progress in quantitative nondestructive evaluation. 
Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760—: 15. annual review of 
progress in qua::titative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

In recent years, x-ray Computed Tomography (CT) imaging has 
become much more widely used in industrial applications. In many 
such applications, however, only incomplete data sets are avail- 
able, and image quality is degraded by the absence of complete 
data. In this paper, a model-based CT reconstruction technique for 
enhancing incomplete data CT image quality is presented. A two- 
dimensional registration method which will ensure proper utilization 
of a priori information from CAD model is introduced. Images are 
shown to demonstrate manipulator position variability as well as 
blade to blade variability. Variability is quantified by the translation 
and rotation factors used in geometric transformation. In addition, 
incomplete data CT image simulation results are presented which 
show the effects of manufacturing variability on flaw detectability in 
these images. 


11094 Modeling frequency domain effects for ultrasonic 
flaw detection. Green, E.R. (Pacific Northwest Lab., Richland, WA 
(USA)); Mart, G.A. pp. 1147 of Review of progress in quantitative 
nondestructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

A two-dimensional elastodynamic-physical-optics (EPO) model 
for calculating the transfer function of the acoustical portion of an 
ultrasonic inspection system has been proven effective in 
evaluating system performance through comparisons with 
single-frequency, beam-pattern measurements and ultrasonic spec- 
troscopy measurements. The model predicts that, except for 
certain cases, the transfer functions for flat, smooth flaws are com- 
plicated functions of frequency. The transfer function may have 
minima which in many cases are located near typical inspection 
frequencies causing the echo amplitude to be sensitive to inspec- 
tion equipment bandwidth and center frequency, thus reducing 
inspection reliability. It is suggested that the receiving piezoelectric 
element for dual element search units and tandem configuration 
search units be made as small as practical to reduce the sensitivity 
to equipment changes. 


11085 Nondestructive analysis for hydrogen in steel using 
neutron scattering. Meyer, W.; Miller, W.H. Transactions of the 
American Nuclear Society (USA), 59: 137-138 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

Previously these workers have analytically investigated the use 
of neutron scattering to detect the presence of hydrogen in steel. 
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These studies showed that if a nearly monoenergetic beam of 24- 
keV neutrons is directed on a steel specimen the beam will largely 
penetrate through the specimen with little or no scattering because 
of the deep minimum in the neutron cross section at ~24 DeV. 
Some multiple scattering will occur that will scatter neutrons with 
energies above ~10 MeV. Virtually no scattering will be noted at 
neutron energies of 1 to 10 keV. If hydrogen is present in the sam- 
ple, however, significant neutron scattering will be present in the 1- 
to 10-keV region with distinct peaks appearing at scattering angles 
of 40 deg or more. Theoretically, for a monoenergetic beam im- 
pinging on a steel specimen containing hydrogen, there are distinct 
relations between the energy and angle of neutrons scattered by 
hydrogen. Thus, the theoretical possibility exists to detect the pres- 
ence of hydrogen in steel and other materials by experimentally 
measuring the presence of scattered neutrons at forward scattering 
angles. Initial experiments to verify that it is possible to nondestruc- 
tively determine hydrogen concentration in steel by neutron 
scattering have been successfully completed. Additional experi- 
ments to further verify the applicability of the technique and to make 
its application in the 100- to 1-ppm range practical, are planned. 


4210 Combustion Systems 
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11096 (N—89-29032) A real time microcomputer im 

tation of sensor failure detection for turbofan engines. Deliaat, 
J.C.; Merrill, W.C. National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center. Aug 
1989. 27p. (NASA-TM—102327;E-5029;NAS—1.15:102327). Avail- 
able from NTIS, PC A03/MF A01. 

An algorithm was developed which detects, isolates, and accom- 
modates sensor failures using analytical redundancy. The 
performance of this algorithm was demonstrated on a full-scale 
F100 turbofan engine. The algorithm was implemented in real-time 
on a microprocessor-based controls computer which includes par- 
allel processing and high order language programming. Parallel 
processing was used to achieve the required computational power 
for the real-time implementation. High order language programming 
was used in order to reduce the programming and maintenance 
costs of the algorithm implementation software. The sensor failure 
algorithm was combined with an existing multivariable control algo- 
rithm to give a complete contro! implementation with sensor 
analytical redundancy. The real-time microprocessor implementa- 
tion of the algorithm which resulted in the successful completion of 
the algorithm engine demonstration, is described. 
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11097 (CRIE-U-88048) Development of model shaking test 
method on ground pressurized by high confining pressure. 
Toma, Jun’ichi; Hashimoto, Koichi. Central Research Inst. of Elec- 
tric Power Industry, Abiko, Chiba (Japan). Dec 1988. 40p. (in 
Japanese). Order Number DE90702533. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

For the rationale a seismatic design of deep underground struc- 
ture, a test unit, simulating the deep underground stress condition 
on approximately 50m level (Skgf/cm? in ground pressure) below 
the ground surface, was prototypically made and used in testing. 
The shear soil container, cylindrical and 50cm in diameter by 50cm 
in height, can be shaken in bottom under the condition of being 
isotropically pressurized from the surroundings. A basic test with 
dry sand was made. In the free vibration test, if the confining pres- 
sure became high, the shear modulus did large and the damping 
factor did small. In the sine wave shaking test, the resonance 
curve was obtained under the constant confining pressure and the 
fixed shear modulus was proportional to the confining pressure 
raised to 1/3-th power, which coincided with the result of tri-axial 
test. In the seismic wave shaking test, if the confining pressure be- 
came high also against the irregular input motion, the shear 
modulus did large and the response did large in dominant fre- 
quency. While if the input motion became large, the response did 
small in dominant frequency. If the confining pressure became 
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small, the strain dependency did high in degree. The testing result 
can be simulated by the one-dimensional wave propagation theory. 
10 refs., 31 figs., 3 tabs. 


4230 Marine Engineering 
Refer also to citation(s) 10465, 10468 


11098 (OTH-88-254) Sensitivity of fixed offshore platforms 
to uncertainties in design parameters. Department of Energy, 
London (UK); Lloyd’s Register of Shipping, London (UK). Offshore 
Div. 1988. 77p. Available from H M Stationery Office, P O Box 276, 
London, SW8 5DT, price Pound 27.50. Available from H M Sta- 
tionery Office, P O Box 276, London, SW8 5DT, price Pound 27.50. 
The object of this project was to determine the sensitivity of the 
static and fatigue strength of fixed steel offshore platforms to un- 
certainties in parameters used in design. In order to achieve this, a 
systematic investigation was carried out using two Northern North 
Sea (deep water) and one Southern North Sea (shallow water) 
platforms. The design parameters were varied one at a time, within 
appropriate ranges, and the effects of parameters which were con- 
sidered to be the measures of static and fatigue strength were 
calculated. However, variations in foundation strength have not 
been included. It is considered that the overall loading applied to a 
fixed steel platform (i.e. base shear and overturning moment) 
determine the required strength of the structure. Therefore, the pa- 
rameters chosen to reflect static strength were base shear and 
overturning moment. Since this does not involve the calculation of 
member stresses, but rather comprises applied loads, the need for 
expensive structural analysis was alleviated. In contrast, fatigue is 
a local design problem and hence requires a full structural analy- 
sis. In this investigation, however, the average life of a number of 
"critical" joints was proposed and validated, as a measure of the 
fatigue strength of the platform for a majority of the studies. In 
addition, the number of joints below a threshold life was also con- 
sidered as an alternative measure of fatigue strength. (author). 


11099 (OTI-88-537) Development of a method to make use 
of sensitivity studies and its application to analysis of uncer- 
tainties in environmental loading on offshore structures. Carr, 
Peter (Atkins Oil and Gas Engineering Ltd., London (UK)); Birkin- 
shaw, Malcolm. Atkins Oil and Gas Engineering Ltd., London (UK); 
Department of Energy, London (UK). 1989. 138p. Available from H 
M Stationery Office, P O Box 276, London, SW8 5DT price Pound 
16.75. Available from H M Stationery Office, P O Box 276, London, 
SW8 5DT price Pound 16.75. 

By making use of existing sensitivity studies, our aim was to de- 
termine the relative importance of uncertainties in environmental 
loading parameters for fixed steel jackets. The technique of uncer- 
tainty tree analysis was used. This numerical method determines 
the probability distribution of a variable, given a series of equations 
linking it to a number of independent variables which have known 
probability distributions. The dependent variable was taken to be 
either base shear or overturning moment. The independent vari- 
ables were wave height, period, hydrodynamic coefficients, current, 
current profile and other factors. The linking equations were devel- 
oped empirically from the results of the existing sensitivity studies. 
Estimates for the input probability distributions were made using 
data in the general literature. The output of the analysis includes a 
measure of the relative importance of the various uncertainties, 
called the ‘uncertainty index’. Uncertainty indices were developed 
for three of the platforms in the sensitivity studies: one southern 
North Sea and two northern North Sea platforms. The analysis for 
the southern North Sea platform was later extended to include a 
number of methodological uncertainties which had not been con- 
sidered in the sensitivity studies, but the treatment is necessarily 
more approximate. The results indicate the overall importance of 
the methodological uncertainties. (author). 


11100 (OTO-89-001) Review of existing data derived from 
full-scale experiments [to determine environmental loads on 
offshore structures]: preliminary study. Atkins, N. Atkins (W.S.) 
Engineering Sciences, Epsom (UK). Feb 1989. 5ip. Available from 
British Library, Document Supply Centre, Boston Spa, Wetherby, 
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West Yorks. Available from British Library, Document Supply Cen- 
tre, Boston Spa, Wetherby, West Yorks. 

Existing data have been reviewed from full-scale measurements 
of environmental loads on offshore structures arising from waves 
and currents. The emphasis has been on the availability, quantity 
and quality of the data. This is a preliminary to assessing the ade- 
quacy of the data for validation of environmental loading models. 
(author). 


4250 Power Cycles 


Refer also to citation(s) 9569, 9570, 9610, 9611, 9630, 9631, 
9632, 10173, 10392, 10393 
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Refer also to citation(s) 9771, 9887, 9897, 9908, 10404, 10523, 
10524, 10534, 10586, 10598, 10620, 10624, 10632, 10683, 10728, 
10791, 10793, 10853, 11156, 11162, 11273, 11281, 11940, 11974, 
12060, 12099, 12100, 12101, 12102, 12103, 12118 


11101 (AD-A-212014/5/XAB) Two-dimensional  surface- 
emitting arrays of GaAs/AlGaAs diode lasers. Donnelly, J.P.; 
Rauschenbach, K.; Wang, C.A.; Goodhue, W.D.; Bailey, R.J. 
Massachusetts Inst. of Tech., Lexington, MA (USA). Lincoln Lab. 
1989. 9p. (MS—-8170). Available from NTIS, PC AO2/MF A01. 

Pub. in SPIE, Vol. 1043, 92-99(1989). 

Three approaches to fabricating two-dimensional surface-emitting 
GaAs/AlGaAs diode laser arrays are discussed: a hybrid approach 
in which linear arrays of edge-emitting lasers with cleaved end 
facets are mounted on microchanneled Si heatsinks with integral 
45 deflecting mirrors, a monolithic approach in which edge-emitting 
lasers are fabricated with deflecting mirrors adjacent to both end 
facets of each laser, and a monolithic approach in which 
horizontal-cavity lasers are fabricated with intracavity 45 deflecting 
mirrors. In both monolithic approaches, all the laser facets and de- 
flecting mirrors are fabricated by ion-beam-assisted etching. Arrays 
of GaAs/AlGaAs diode lasers are currently of great interest, and 
several different approaches to developing such arrays are being 
investigated. In this paper, a hybrid and two monolithic approaches 
to fabricating two-dimensional surface-emitting GaAs/AlGaAs laser 
diode arrays are discussed. 


11102 (AD-A—212174/7/XAB) Demonstration of the feasibil- 
ity of the tuning and stimulation of nuclear radiation. 
gamme-ray laser. Annual summary report, 1 November 1988- 
31 October 1989. Collins, C.B. Texas Univ., Richardson, TX 
(USA). Center for Quantum Electronics and Applications. 1 Sep 
1989. 34p. Available from NTIS, PC A03/MF A01. 

This project concerns the demonstration of the feasibility of the 
tuning and perhaps even stimulation of nuclear radiation. Theory 
has indicated that anti-Stokes Raman upconversion of intense but 
conventional long-wavelength sources of radiation produced by 
scattering from isomeric states of nuclear excitation could lead to 
significant sources of tunable gamma radiation characterized by 
the natural Moessbauer widths of the lines. This would result in 
lines with sub-Angstrom wavelengths and widths of a few MHz. 
Whether or not these processes can reach threshold depends 
upon the resolution of basic issues lying in an interdisciplinary re- 
gion between quantum electronics and nuclear physics that have 
not been previously addressed. It was the purpose of this work to 
study these issues experimentally. The proposal has been that the 
key to the excitation of significant levels of multiphoton phenomena 
lay in the use of small oscillating fields to manipulate the greater 
ferromagnetic and ferroelectric fields in which nuclei were 
immersed. Unfortunately, such materials are almost always magne- 
tostrictive or piezoelectric and concern had lingered that all 
coherent phenomena would be overwhelmed and degraded by 
periodic Doppler shifts produced by vibrations excited by such me- 
chanical efforts. In the past year an experiment was completed in 
which the authors dressed nuclear states with photons from the 
periodic oscillation of magnetization transported by spin waves 
through a medium unable to propagate vibrations. Large effects 
were found to confirm our models. 





42 ENGINEERING 


4260 Components, Electron Devices and Circuits 


11103 (AD-A-212197/8/XAB) Efficient, narrow-linewidth 
distributed-Bragg-reflector surface-emitting laser with periodic 
gain. Corzine, S.W.; Geels, R.S.; Yan, R.H.; Scott, J.W.; Colden, 
L.A. California Univ., Santa Barbara, CA (USA). Dept. of Electrical 
and Computer Engineering. Mar 1989. 5p. Available from NTIS, PC 
A02/MF A01. 

Pub. in IEEE (Institute of Electrical and Electronics Engineers) 
Photonics Technology Letters, Vol. 1, No. 3, 52-54(Mar 1989). 

Efficient, narrow-line emission from a novel vertical-cavity dis- 
tributed Bragg reflector surface emitting laser (DBR-SEL) with gain 
segments periodically placed on standing-wave maxima was ob- 
tained. Clean single-longitudinal-mode spectra with <2A line 
widths, sharp output/input characteristics, and thresholds below 
that of analogous all-GaAs active-region devices were obtained by 
optical pumping. Theoretical calculations indicate the optimum 
number of quantum wells and mirror reflectives for best threshold 
and efficiency. 


11104 (AD-A-212261/2/XAB) Generation and control of 
solitons and soliton-like pulses in a femtosecond ring dye 
laser. Nighan, W.L.; Gong, T.; Fauchet, P.M. Princeton Univ., NJ 
(USA). Dept. of Electrical Engineering and Computer Science. 1 
May 1989. 4p. Available from NTIS, PC A02/MF A01. 

Pub. in Optics Letters, Vol. 14, No. 9, 447-449(1 May 1989). 

The generation of solitons and soliton-like pulses is controlled in 
a passively mode-locked dye laser by adjustment of group -velocity 
dispersion, self-phase modulation, and spectral filtering. Without 
spectral filtering, periodic pulse shaping reminiscent of higher-order 
solitons is observed. The pulses differ from the classic solitons be- 
cause of additional shaping mechanisms. With spectral filtering, 
pulses are generated that can be described analytically as asym- 
metric N=2 solitons. The results indicate an effect analogous to the 
soliton self-frequency shift observed in optical fibers. The remark- 
able stability achieved allows for accurate characterization and 
control. 


11105 (AD-A-212292/7/XAB) Organization of the topical 
meeting on tunable solid-state lasers. Held in North Falmouth, 
Massachusetts on May 1-3 1989. Final report, 30 August 1988- 
30 August 1989. Optical Society of America, Washington, DC 
(USA). 30 Aug 1989. 243p. Available from NTIS, PC A11/MF A01. 

Progress and interest in solid-state lasers generally, and in 
tunable solid state-lasers specifically, continues to expand. Applica- 
tions of these lasers include spectroscopy, remote sensing, ranging 
and imaging, and medicine. New solid-state materials are providing 
lasers with higher output power, broader tunability, and more- 
efficient pumping schemes. The quantum electronics and 
crystal-chemistry properties of these new materials are leading to 
enhanced laser performance. At the meeting, sessions were held 
on sapphire, novel laser schemes, Cr lasers, forsterite and excited- 
state absorption, solid-state lasers for specialized applications, 
alexandrite lasers, Cr-related issues, diode pumped lasers, nonlin- 
ear frequency conversion, 1.3-micrometer Nd lasers, infrared lasers 
and energy transfer, 2-micrometer lasers, rare earth laser materi- 
als, and Er lasers. 


11106 (AD-A-212315/6/XAB) Proof of the feasibility of co- 
herent and incoherent schemes for pumping a gamma-ray 
laser. Annual technical progress report, 1 April 1988-31 March 
1989. Collins, C.B. Texas Univ., Richardson, TX (USA). Center for 
Quantum Electronics and Applications. Jun 1989. 223p. (GRL- 
8805). Available from NTIS, PC A10/MF A01. 

This report continues to focus upon the authors approach that is 
the nuclear analog to the ruby laser. It embodies the simplest con- 
cepts for a gamma-ray laser and, not surprisingly, the greatest rate 
of achievement in the quest for a subAngstrom laser continues in 
that direction. For ruby the identification and exploitation of a band- 
width funnel were the critical keys in the development of the first 
laser. There was a broad absorption band linked through efficient 
cascading to the narrow laser level. topics discussed include: De- 
termination of Gateway States in '®’Au with a Compton Gamma 
Ray; Determination of Photoexcitation Cross Sections for '7®Lu 
(Gamma, Gamma) ‘7®Lu(m) using A 6 MeV Bremsstrahlung 
Source; Accelerated Decay of 180a (m) and '7®Lu in Stellar 
Interiors through (Gamma, Gamma) Reactions; Spectral Character- 
ization of Intense, Short Duration Bremsstrahlung Pulses with 


Nuclear Photoactivation Techniques; The use of a Compton Spec- 
trograph/Monochromator for the Photoactivation of Nuclei into 
Metastable States; Photoexcitation of Nuclear Isomers by (Gamma 
Gamma) Reactions through Relatively Unhindered Transitions Ac- 
cessed with Bremsstrahlung from Medical Linear Accelerators; and 
Limits on Neutron Activation Interferences in Photoactivation 
Cross-Section Measurements in the 1.5-6 MeV Range. 


11107 (AD-A-212319/8/XAB) High-efficiency | TEM(00) 
continuous-wave (Al,Ga)As epitaxial surtace-emitting lasers 
and effect of half-wave periodic gain. Gourley, P.L.; Brennan, 
T.M.; Hammons, B.E.; Corzine, S.W.; Geels, R.S. California Univ., 
Santa Barbara, CA (USA). Dept. of Electrical and Computer Engi- 
neering. 27 Mar 1989. 4p. Available from NTIS, PC A02/MF A01. 

Pub. in Applied Physics Letters, Vol. 54, No. 13, 1209-1211(27 
Mar 1989). 

This report is on room temperature, continuous-wave (c-w), pho- 
topumped operation of (Al,Ga)As surface-emitting lasers grown by 
molecular beam epitaxy. These monolithic semiconductor lasers 
comprise two multilayer semiconductor mirrors surrounding a lay- 
ered active region. In the active region, GaAs quantum wells are 
spaced with half-wave periodicity to center on standing-wave max- 
ima of the cavity optical field. By comparing threshold data for 
different lasers grown with and without half-wave periodicity, the 
first experimental evidence is observed for reduced c-w lasing 
threshold (as low as 20,000 W/sq cm) with periodic gain in an epi- 
taxial surface-emitting laser. Up to 50 mW with high efficiency 
(35% total, 80% differential) and narrow spectral linewidth (2 A) 
have been measured. A very high-quality beam with low diver- 
gence (2.5 deg) and circular TEM(00) profile has been observed. 
All of these observations represent significant advances for 
surtace-emitting laser technology. 


11108 (AD-A-212349/5/XAB) Design of Fabry-Perot 
surtace-emitting lasers with a periodic gain structure. Corzine, 
S.W.; Geels, R.S.; Scott, J.W.; Yan, R.H.; Coldren, L.A. California 
Univ., Santa Barbara, CA (USA). Dept. of Electrical and Computer 
Engineering. Jun 1989. 13p. Available from NTIS, PC A03/MF A01. 

Pub. in Jnl. of Quantum Electronics, Vol. 25, No. 6, 1513- 
1524(Jun 1989). 

This reprint presents a detailed analysis of a Fabry-Perot 
Surface-Emitting Laser (FP-SEL) which utilizes the recently pro- 
posed concept of periodic gain. By employing the periodic gain 
concept, close to a factor of two reduction in threshold current 
should be possible, the ideal reduction of a factor of two being lim- 
ited by the internal loss of the cavity. Multiple quantum-well active 
regions are also considered and shown to provide greater than a 
factor of two improvement over bulk-GaAs periodic and uniform 
gain configurations. The effects of index perturbations within the 
cavity created by interleaving active and passive segments are 
treated for different Al mole fractions within the passive segments. 
The effects are found to be small for x<0.3. In addition, optical 
pumping results on periodic gain DBR-SEL samples which exhibit 
very low optical power density thresholds (<30000 W/sq cm) and 
narrow above-threshold linewidth (<2A) are included. 


11109 (AD-A-212572/2/XAB) Radio-frequency linac driven 
free-electron laser configurations. Memorandum report. Tang, 
C.M.; Sprangle, P.; Ting, A.; Hafizi, B. Naval Research Lab., 
Washington, DC (USA). 7 Sep 1989. 33p. (NRL-MR-6390). Avail- 
able from NTIS, PC A03/MF A01. 

Recent developments in accelerator technology and the optical 
guiding property of the Free Electron Laser (FEL) radiation indicate 
that the RF linacs may be a strong contender for driving 
high-energy power FEL amplifiers. The authors discuss two RF- 
linac-driven FEL configurations: the Master Oscillator Power 
Amplifier (MOPA) and the Single Stage Power Amplifier (SSPA). 
Their numerical results are obtained using the Source Dependent 
Expansion (SDE) methed in the computer SHERA. The SDE 
method and the code SHERA are discussed, and illustrations of 
the MOPA and SSPA configurations presented. 


11110 (AD-A-212705/8/XAB) Electron-beam propagation 
through a magnetic wiggler with random field errors. Interim 
report. Esarey, E.; Marable, W.; Tang, C.M. Naval Research Lab., 
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Washington, DC (USA). 21 Aug 1989. 60p. (NRL-MR-6523). Avail- 
able from NTIS, PC A04/MF A01. 

The effects of random field errors on the propagation of a rela- 
tivistic electron beam through a wiggler magnet is analyzed both 
theoretically and numerically. Random field errors give rise to detri- 
mental effects such as a random walk in the transverse position of 
the beam centroid as well as fluctuations in the parallel energy of 
the electron beam. This random beam motion is analyzed both for 
a single realization of a wiggler magnet (a particular arrangement 
of field errors) and for an ensemble of wiggler magnets with 
identical statistical properties. Both helical and planar wiggler con- 
figurations are studied, with and without the effects of transverse 
focusing forces. Theoretical expressions are derived for the ran- 
dom electron motion and these results are then confirmed through 
3D particle simulations of electron beam transport including the ef- 
fects of finite emittance. Without transverse focusing, the rms 
transverse centroid displacement scales as z to the 3/2 power and 
the variance fo the parallel energy deviation scales as sq. rt. z, z 
being the axial propagation distance. Transverse focusing inhibits 
the random walk of the centroid so that its rms value scales as sq. 
rt. z, but the variance of the parallel energy is only reduced by a 
factor of sq. rt.(2). In a free electron laser (FEL) it may be possible 
for the random walk of the electrons to become large enough so 
that the centroids of the radiation and electron beams no longer 
overlap, thus destroying the FEL interaction and reducing the FEL 
gain. Likewise, the parallel electron energy deviation may become 
large enough so that the FEL resonance is no longer maintained, 
again resulting in a loss in FEL gain. 


11111 (AD-A-212782/7/XAB) Self-diftraction: A new 
method for characterization of ultrashort laser pulses. Nighan, 
W.L.; Gong, T.; Liou, L.; Fauchet, P.M. Princeton Univ., NJ (USA). 
1 Jan 1989. 7p. Available from NTIS, PC A02/MF A01. 

Pub. in Optics Communications, Vol. 69, No. 3.4, 339-344(1 Jan 
1989). 

The duration and coherence of ultrashort laser pulses can be 
measured by a transient grating technique. In the method, a self- 
diffracted signal is recorded as a function of delay between two 
identical pulses that induce the grating in a absorbing medium. An 
integrated-intensity grating analysis that considers fourth-order 
partial-coherence effects describes the diffraction efficiency of the 
grating. This method, which is easily implemented, inexpensive, 
and can be used at any wavelength, is demonstrated with low- 
repetition-rate picosecond lasers. 


11112 (AD-A-212838/7/XAB) GBFEL-TIE (Ground-Based 
Free Electron Laser Technology Experiment) sample survey 
on White Sands Missile Range, New Mexico: The NASA, Stai- 
lion, and Orogrande Alternatives. Final report. Seaman, T.J.; 
Doleman, W.H. Prewitt and Associates, Inc., Austin, TX (USA). 30 
Sep 1988. 112p. (RI-69). Available from NTIS, PC AO6/MF A01. 

Three locations on White Sands Missile Range, New Mexico, are 
under consideration as alternatives for the proposed Ground-Based 
Free-Electron Laser Technology Integration Experiment (GBFEL- 
TIE). The study conducted jointly by Prewitt and Associates, Inc., 
and the Office of Contract Archeology, was designed to provide in- 
put into the GBFEL-TIE Draft Environmental Impact Statement 
concerning the potential impact of the proposed project on cultural 
resources in each of the alternatives. The input consists of a series 
of predictions based on data gathered from two sources: (1) a cul- 
tural resource sample survey (15%) of two alternatives conducted 
as part of this study, and (2) from a previous survey of the third al- 
ternative. A predictive model was devieoped and applied using 
these data that estimated the potential impact of the GBFEL-TIE 
facility on the cultural resources within each alternative. The predic- 
tions indicate that the NASA alternatives, by far, the least favorable 
location for the facility followed by the Orogrande and Stallion Al- 
ternatives. 


11113 (ALS/TR-88-39) Towards a theory on the stimulation 
of oscillations in dipole antennas. (K teorii vozhbuzhdeniya 
kolebanii v vibratorakh antenn). Leontovich, M. (Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR)); Levin, M. 26p. Translated 
from Zhurnal Tekhnicheskoi Fiziki; 14: No. 9, 481-506(1944). : (28 
Nov 1989). Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO04-76DP00789. 
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The problem of finding the current distribution in a dipole when a 
given emf is applied is solved. A dipole is a thin solid of revolution 
having arbitrary shape. A strict electrodynamic statement of the 
problem for a thin dipole leads to an integro-differential equation for 
the current. A solution to the problem is given for a dipole of any 
length by the method of perturbations; specifically, input impedance 
is found as a function of dipole length. The problem is solved for a 
dipole with an inserted lumped impedance. 3 figs., 3 tabs. 


11114 (BNL-43391) Application of Pd silicide in the pro- 
cess of silicom detectors. Li, Zheng; Chen, Wei; Kraner, H.W. 
Brookhaven National Lab., Upton, NY (USA). Nov 1989. 8p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH00016. (CONF-900143-6: Nuclear science symposium, San 
Francisco, CA (USA), 22-26 Jan 1990). Order Number 
DE90004967. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

A new technology called a self-aligned metal-silicide process is 
described in the fabrication of silicon detectors. It has been found 
that this technology improves both detector yield and leakage 
current. The use of a metal silicide also gives a lower contact re- 
sistance and, depending on the thermal process, a controllable 
junction depth, which may be essential in the integration of detec- 
tors and their electronics. 15 refs., 6 figs., 7 tabs. 


11115 (BNL-43446) Picosecond photoemission from mi- 
crostructures. Srinivasan-Rao, T.; Fischer, J.; Tsang, T. 
Brookhaven National Lab., Upton, NY (USA). Jan 1989. 12p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO00016. (CONF-890197—12: Workshop on advanced 
accelerator concepts, Lake Arrowhead, CA (USA), 9-13 Jan 1989). 
Order Number DE90004965. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

In this paper, we present the results of our experiments to en- 
hance the surface field on the photocathode with microstructures 
and to study the dependence of the efficiency and field enhance- 
ment on the surface structure. We have also included a brief 
summary of the results of our efficiency and high current density 
measurements. 13 refs., 5 figs., 1 tab. 


11116 (ENEA-RT-TIB-88-28) High tunability, high beam 
quality CO2 laser with SFUR cavity and beam expander. 
D'Amato, F.; Giorgi, M.; Marchetti, S. ENEA, Frascati (Italy). Cen- 
tro Ricerche Energia; Consiglio Nazionale delle Ricerche, Pisa 
(Italy). Dec 1988. 16p. Order Number DE90733583. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

Submitted to Optics Communications. 

The performance of the multi-atmosphere transverse excitation 
carbon dioxide lasers can be significantly improved using a new 
design Self Filtering Unstable Resonator (SFUR) cavity, modified in 
order to have continuous tunability. This paper describes the suc- 
cessful use of a beam expander as zoom to match the plane 
grating to the appropriate SFUR focal length, with a suitable ex- 
pansion to avoid grating damages. In addition to solving the plane 
grating coupling problem, the use of the SFUR causes a drastic 
lowering of power density on each optical elemant in the cavity. 
The work pressure can be raised and pulling, reduced. In addition 
to experimental results, the theory of this solution is reported. 


11117 (ENEA-RT-TIB-88-31) Pulse propagation theory for 
the Cerenkov free electron laser. Dattoli, G.; Doria, A.; Galler- 
ano, G.P.; Torre, A.; Schettini, G.; Walsh, J.E. ENEA, Frascati 
(Italy). Centro Ricerche Energia. Dec 1988. 12p. Order Number 
DE90733571. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Submitted to Nuovo Cimento D. 

In this paper we consider the problem of optical pulse propaga- 
tion in a Cerenkov-FEL. We show how the theory already 
developed for the FEL ondulator can be adapted to the present 
case. Results relative to cavity detuning are presented; in addition 
to evidencing the necessity of shortening the cavity due to the 
retarding effect of the guiding structure, it is shown that the interac- 
tion process leads to a slippage mechanism of opposite sign with 
respect to the FEL ondulator and therefore an anti-lethargic effect 
arises. 





11118 (ENEA-RT-TIB-88-43) Performances of a ten-liter 
volume electron avalanche-discharge XeCi laser device. Bol- 
lanti, S.; Di Lazzaro, P; Flora, F.; Giordano, G.; Letardi, T.; 
Hermsen, T.; Zheng, C.E. ENEA, Frascati (Italy). Centro Ricerche 
Energia. May 1989. 27p. Order Number DE90733573. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

This paper describes the laser performances of a ten-liter vol- 
ume, electron avalanche discharge XeCi system operated at dc 
charging voltages of up to 70 kV both with and without x-ray 
preionization. 


11119 (ENEA-RT-TIB-89-02) High repetition rate X-ray 
preionizer for discharge pumped lasers. Bollanti, S.; Di Lazzaro, 
P.; Flora, F.; Giordano, G.; Letardi, T.; Zheng, C.E. ENEA, Frascati 
(Italy). Centro Ricerche Energia. Jun 1989. 9p. (CONF-881244—10: 
LASERS '’88: 10th international conference on lasers and applica- 
tions, Lake Tahoe, NV (USA), 5-9 Dec 1988). Order Number 
DE90733585. Available from NTIS (US Sales Only), PC A02/MF 
A01. 

Paper presented at the 10th international conference on lasers 
and applications (Lake Tahoe, 5-9 Dec 1988). 

An X-ray generator system working at 200 Hz repetition rate 
which uses a plasma cathode in the reflection-geometry configura- 
tion is described. The scalability of this system up to 1000 Hz for 
the preionization of high average power gas laser system is dis- 
cussed. 


11120 (ENEL-410.340-1) Measurement of electric fields by 
means of a mirror electro-optical cell. Brambilla, R.; Strini, G. 
Ente Nazionale per |’Energia Elettrica, Milan (Italy); Milan Univ. 
(Italy). Ist. di Fisica. Apr 1987. 5p. (CONF-870826-5: 5. interna- 
tional symposium on high voltage engineering, Braunschweig 
(Germany, F.R.), 24-28 Aug 1987). Order Number DE89761890. 
Available from NTIS (US Sales Only), PC A02. 

Paper presented at ISH-87: 5th international symposium on high 
voltage engineering (Braunschweig, 24-28 Aug 1987). 

This paper describes a new device developed by ENEL (italian 
National Electricity Board) that exploits the modulation of a free 
laser beam produced by a birefringent crystal sensitive to the elec- 
tric field. To obtain a system particularly suitable to measurements 
on actual HV components, a reflection arrangement of the measur- 
ing system was chosen. The laser source and the beam receiver 
were in the same position at 5-10 meters from the cell placed in 
the measuring point. The pockels cell consists ot two ADP crystals, 
appropriately cut and overlapper for temperature compensation, 
and an internal dielectric mirror. The sensor signal is detected by a 
phase-lock amplifier. A fairly good linear response was found on 
typical reference electrode configurations. The sensibility of the 
system was of the order of centimeter. 


11121 (EUR-11815) An electronically controlled drive for 
marine generators operated at constant rotational speed by 
the main engine of ships (RCF gearing installation): Final re- 
port. Commission of the European Communities, Luxembourg 
(Luxembourg). Directorate General Telecommunications, Informa- 
tion Industries and Innovation. c 1988. 34p. (in English, German). 
Sponsored by Commission of the European Communities. Contract 
EE/144/82-DE. Available from NTIS (US Sales Only), PC A03/MF 
A01; Office for Official Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg; Price: ECU 5. 

In the interests of energy conservation it is necessary to develop 
a source of energy which is as economic as possible for the pro- 
duction of electrical energy on ships. Diesel engines are normally 
used, which as so-called auxiliary Diesels drive an electric genera- 
tor. However these high-speed engines operate with Diesel oil and 
have a relatively high fuel consumption of approximately 200 g/ 
kWh. The objective therefore is to connect the generator to the 
large main engine (low-speed Diesel engine) already required to 
drive the propeller and to divert its energy requirement (roughly 10 
to 20% of the total energy) from the main engine. The main engine 
operates with heavy oil and has a fuel consumption of only approx- 
imately 175 g/kWh. 11 figs. 


11122 (LA-UR-89-4165) INEX [integrated numerical exper 
ment] simulations of the Boeing FEL system. Tokar, R.L. (Los 
Alamos National Lab., NM (USA)); Young, L.M.; Lumpkin, A.H.; 
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McVey, B.D.; Thode, L.E.; Bender, S.C.; Chan, K.C.D.; Yeremian, 
A.D.; Dowell, D.H.; Lowrey, A.R. Los Alamos National Lab., NM 
(USA). [1989]. 29p. Sponsored by U.S. Department of Defense. 
DOE Contract W-7405-ENG-36. (CONF-8908134—20: 11. interna- 
tional free electron laser conference, Naples, FL (USA), 28 Aug - 1 
sep 1989). Order Number DE90004846. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The INEX (integrated numerical experiment) numerical model is 
applied to the 0.6 um FEL oscillator at Boeing Aerospace and 
Electronics Company in Seattle, WA. This system consists of a 110 
MeV L-band ff linac, a beam transport line from the accelerator to 
the entrance of the wiggler, the 5.0 meter THUNDER variable taper 
wiggler, and a near concentric two mirror optical oscillator. Many 
aspects of the model for the electron beam accelerator and trans- 
port line agree with experimental measurements. Predictions for 
lasing performance are compared with data obtained in May and 
June 1989 using a mild tapered wiggler. We obtain good agreement 
with the achieved extraction efficiency, while 1D pulse simulations 
reproduce the observed sideband instability. 15 refs., 11 figs. 


11123 (LA-UR-89-4267) Identification and reduction of 
wakefield effects in the wiggler region of the Los Alamos 
Free-Electron Laser. Lumpkin, A.H.; Feldman, D.W.; Warren, 
R.W.; Stein, W.E.; Chan, K.C.D. Los Alamos National Lab., NM 
(USA). [1989]. 19p. Sponsored by U.S. Department of Defense. 
DOE Contract W-7405-ENG-36. (CONF-8908134—21: 11. interna- 
tional free electron laser conference, Naples, FL (USA), 28 Aug - 1 
sep 1989). Order Number DE90004871. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Improving the performance of the Los Alamos Free-Electron 
Laser (FEL) in 1988 involved the identification and reduction of 
wakefield effects generated in the wiggler region. The wakefield ef- 
fect was dramatically reduced by inserting a smooth metal tube 
into the wiggler gap, and the FEL performance was concomitantly 
improved. 8 refs., 10 figs. 


11124 (LA-UR-89-4268) Improved performance of the Boe- 
Ing/LANL FEL [Free-Electron Laser] experiment: Extraction 
efficiency and cavity length detuning effects. Lumpkin, A.H. 
(Los Alamos National Lab., NM (USA)); Tokar, R.L.; Dowell, D.H.; 
Lowrey, A.R.; Yeremian, A.D.; Justice, R.E. Los Alamos National 
Lab., NM (USA). [1989]. 30p. Sponsored by U.S. Department of 
Defense. DOE Contract W-7405-ENG-36. (CONF-8908134-22: 11. 
international free electron laser conference, Naples, FL (USA), 28 
Aug - 1 sep 1989). Order Number DE90004872. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Significant improvement was observed in the performance of the 
Boeing/LANL Free-Electron Laser (FEL) experiment in the last 
year. Some of the more graphic demonstrations of this improved 
performance are presented in the time-resolved optical spectral 
measurements (streak/spectrometer) and the electron beam spec- 
tral measurements. Extraction efficiency of about 1/4% for the 
uniform wiggler and nearly 1% for the tapered wiggler experiment 
was obtained. 7 refs., 16 figs., 2 tabs. 


11125 (N-89-28004) Approaches toward a blue semicon- 
ductor laser. Report, September 1987-September 1988. Ladany, 
|. Planning Research Corp., Los Angeles, CA (USA). Sep 1989. 
90p. (NASA-CR-4252;NAS—1.26:4252). Available from NTIS, PC 
A05/MF A01. 

Possible approaches for obtaining semiconductor diode laser ac- 
tion in the blue region of the spectrum are surveyed. A discussion 
of diode lasers is included along with a review of the current status 
of visible emitters, presently limited to 670 nm. Methods are dis- 
cussed for shifting laser emission toward shorter wavelengths, 
including the use of I-IV materials, the increase in the bandgap of 
lll-V materials by addition of nitrogen, and changing the bandstruc- 
ture from indirect to direct by incorporating interstitial atoms or by 
constructing superlattices. Non-pn-junction injection methods are 
surveyed, including avalanche breakdown, Langmuir-Blodgett 
diodes, heterostructures, carrier accumulation, and Berglund 
diodes. Prospects of inventing new multinary semiconducting mate- 
rials are discussed, and a number of novel materials described in 
the literature are tabulated. New approaches available through the 
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development of quantum wells and superlattices are described, in- 
cluding resonant tunneling and the synthesis of arbitrary bandgap 
materials through multiple quantum wells. 


11126 (N-89-28820) AlGaAs phased array laser for optical 
communications. Final report, 6 August 1987-9 June 1989. 
Carlson, N.W. David Sarnoff Research Center, Princeton, NJ 
(USA). Sep 1989. 57p. (NASA-CR-—181869;NAS—1.26:181869). 
Available from NTIS, PC A04/MF A01. 

Phased locked arrays of multiple AlGaAs diode laser emitters 
were investigated both in edge emitting and surface emitting con- 
figurations. CSP edge emitter structures, coupled by either 
evanescent waves or Y-guides, could not achieve the required 
powers (greater than or similar to 500 mW) while maintaining a 
diffraction limited, single lobed output beam. Indeed, although the 
diffraction limit was achieved in this type of device, it was at low 
powers and in the double lobed radiation pattern characteristic of 
out-of-phase coupling. Grating surface emitting (GSE) arrays were, 
therefore, investigated with more promising results. The incorpora- 
tion of second order gratings in distribute Bragg reflector (DBR) 
structures allows surface emission, and can be configured to allow 
injection locking and lateral coupling to populate 2-D arrays that 
should be able to reach power levels commensurate with the 
needs of high performance, free space optical communications lev- 
els. Also, a new amplitude modulation scheme was developed for 
GSE array operation. 


11127 (N-89-28821) Monolithic narrow-linewidth InGaAsP 
semiconductor laser for coherent optical communications. Fi- 
nal report, 6 August 1987-9 June 1989. Palfrey, S.L.; Enstrom, 
R.E.; Longeway, P.A. David Sarnoff Research Center, Princeton, 
NJ (USA). Sep 1989. 59p. (NASA-CR-—181870;NAS—1 .26:181870). 
Available from NTIS, PC A04/MF A01. 

A design for a monolithic narrow-linewidth InGaAsP diode laser 
has been developed using a multiple-quantum-well (MQW) 
extended-passive-cavity distributed-Bragg-reflector (DBR) laser 
design. Theoretical results indicate that this structure has the po- 
tential for a linewidth of 100 kHz or less. To realize this device, a 
number of the fabrication techniques required to integrate low-loss 
passive waveguides with active regions have been developed 
using a DBR laser structure. In addition, the MOCVD growth of in- 
GaAs MQW laser structures has been developed, and threshold 
current densities as low as 1.6 kA/sq cm have been obtained from 
broad-stripe InGaAs/inGaAsP separate-confinement-heterostructure 
MQW lasers. 


11128 (ORNL/FTR-3500) [Neutron experiments on high- 
temperature superconductors]: Foreign trip report, November 
6-21, 1989. Mook, H.A. Jr. Oak Ridge National Lab., TN (USA). 6 
Dec 1989. 7p. Sponsored by U.S. DOE Energy Research. DOE 
Contract ACO5-840R21400. Order Number DE90003978. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

This report details the trip to the ILL to perform neutron scatter- 
ing research on high-temperature superconductivity. The trip was 
very successful because of the excellent users’ facilities available 
at the ILL. The data we accumulated were of high quality and will 
make an impact on our understanding of high-temperature super- 
conductivity. However, we cannot continue to run a research 
program in this field with the limited beam time available at the ILL. 
To make substantial progress in this field, we must restart the High 
Flux Isotope Reactor. 


11129 (PB-90-115387/XAB) Final report on Laser Technol- 
ogy Center. Parks, J.E. Laser Technology Center, Knoxville, TN 
(USA). 11 Jul 1989. 125p. Available from NTIS, PC AO6/MF A01. 

A survey of industries established a need for training laser techni- 
cians at Pellissippi State Technical Community College in Knoxville, 
Tennessee. The present report describes the four courses that 
were set up by the Laser Technology Center, the implementation of 
a laser research laboratory, and progress on defining long-term re- 
search and methods of industrial collaboration. 


11130 (PB—90-850108&/XAB) Sputter deposition methods for 
superconductors. February 1977-September 1989 (Citations 
from the Searchable Physics Information Notices data base). 
Report for February 1977-September 1989. National Technical 
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Information Service, Springfield, VA (USA). Nov 1989. 66p. Avail- 
able from NTISPC NO1/MF NO1. 

This bibliography contains citations concerning the deposition of 
superconducting materials by sputtering. Citations discuss the de- 
position process. Properties and structures of materials prepared 
by sputtering are also considered. (Contains 112 citations fully in- 
dexed and including a title list.) 


11131 (UCRL-52000-88-11, pp. 9-15) High-intensity short- 
pulse lasers. Lawrence Livermore National Lab., CA (USA). 1988. 
In Energy and Technology Review, November 1988. Order Num- 
ber DE89007941. Available from NTIS, PC A03/MF A01. 

Recent advances in short-pulse laser technology should allow us 
to develop table-top laser systems that yield focus intensities a 
thousand times brighter than those of the Nova laser system (the 
world’s largest). Applying these techniques on large-scale systems 
should make it possible to produce pulses of more than 1015 W 
peak power and focused intensities near 107’ W/cm?. The ability to 
generate such a laser field opens up an entirely new physical 
regime for research. Fields of study expected to benefit include nu- 
clear physics, plasma physics, laser-atom interactions, x-ray lasers, 
spectroscopy, and inertial confinement fusion. 


11132 Experimental observation and suppression of 
transverse stimulated Brillouin scattering in large optical com- 

ts. Murray, J.R. (Lawrence Livermore National Lab., CA 
(USA)); Smith, J.R.; Ehrlich, R.B.; Kyrazis, D.T.; Thompson, C.E.; 
Weiland, T.L.; Wilcox, R.B. pp. 443 of OSA conference on lasers 
and electro-optics (1989 Technical Digest series). Optical Society 
of America, Washington, DC (1989). (CONF-890423-: CLEO ’89: 
conference on lasers and electro optics, Baltimore, MD (USA), 24- 
28 Apr 1989). 

Technical Paper MB4. 

Transverse stimulated Brillouin scattering (SBS) was first ob- 
served more than twenty years ago. For some time it has been 
anticipated that transverse SBS in optical components could be- 
come an important loss mechanism in nanosecond pulse, short 
wavelength lasers. The authors observed transverse SBS in fused 
silica with 350-nm 2.4 pulses in experiments conducted with the 
LLNL Nova fusion laser. They demonstrated that an increase in 
laser bandwidth to -2.5 GHz (7.5 GHz at 350 nm) reduces SBS to 
an undetectable level for conditions —1.4 times the SBS threshold. 
A simple scaling model of transient SBS is shown. We discuss 
their study of transverse SBS loss in a 4-cm thick fused silica 
beam splitter and 8-cm thick lens exposed to the frequency tripled 
output of a beam of the LLNL Nova fusion laser. They conciude 
that transverse SBS in fused silica has about the predicted thresh- 
old and must be suppressed in conditions which exceed that 
threshold. An increase in laser bandwidth suppresses SBS gain. 


11133 Gas cooled disk amplifier approach to solid state av- 
erage power. Albrecht, G.F. (Lawrence Livermore National Lab., 
CA (USA)); Sutton, S.B.; Freitas, B.L.; Robey, H.F.; Krupke, W.F. 
pp. 443 of OSA conference on lasers and electro-optics (1989 
Technical Digest series). Optical Society of America, Washington, 
DC (1989). (CONF-890423—: CLEO ’89: conference on lasers and 
electro optics, Baltimore, MD (USA), 24-28 Apr 1989). 

Technical Paper TUTS. 

Disk amplifiers have been used on almost all solid state laser 
systems of high energy, and, in principle, one simply has to cool 
the device to operate it at average power. To achieve the desired 
waste heat removal, gas is flowed across the disk surface. The au- 
thors show the basic gas flow geometry. They computationally and 
experimentally characterize the flow and its optical implications 
over regimes which far exceed the envisioned operating require- 
ments of a working amplifier. 


11134 Pulse shaping on the Nova laser system. Lawson, 
J.K. (Lawrence Livermore National Lab., CA (USA)); Speck, D.R.; 
Bibeau, C.; Weiland, T.L.; Chaffee, P.H. pp. 443 of OSA confer- 
ence on lasers and electro-optics (1989 Technical Digest series). 
Optical Society of America, Washington, DC (1989). (CONF- 
890423—: CLEO ’89: conference on lasers and electro optics, 
Baltimore, MD (USA), 24-28 Apr 1989). 
Technical Paper WD2. 





Nova has been shaping input pulses to produce nominally flat 
temporal pulses on a routine basis since the activation of the laser 
system in 1984. As Nova's capabilities have increased, require- 
ments for more complex pulse shapes have become important, 
specifically pulses tailored to produce high compression in inertial 
confinement fusion (ICF) experiments. Pulse shapes of interest for 
Nova experiments are discussed and picket fence pulses consist- 
ing of a 1-ns square pulse at high power, preceded by two to three 
Gaussian pulses of 0.1-0.3-ns duration separated by specified 
timer intervals. Recently, the authors demonstrated Nova’s ability 
to produce these complex pulses at powers upt to 4 TW/beamline 
at 0.35 um. They discuss this in this paper. 


11135 Photon scanning-tunneling microscopy. Ferrell, T.L. 
(Oak Ridge National Lab., TN (USA)); Reddick, R.C.; Sharp, 
S.L.H.; Warmack, R.J. pp. 443 of OSA conference on lasers and 
electro-optics (1989 Technical Digest series). Optical Society of 
America, Washington, DC (1989). (CONF-890423—: CLEO ‘89: 
conference on lasers and electro optics, Baltimore, MD (USA), 24- 
28 Apr 1989). 

Technical Paper WK1. 

Photons can be totally internally reflected at the base of a prism 
just as free electrons in a metal are reflected at the surface barrier. 
In an electron scanning-tunneling microscope (ESTM), the elec- 
trons can be made to tunnel to a metal probe tip placed near the 
surface. Similarly, if an optical fiber tip is placed near a prism base, 
photons which would otherwise be totally internally reflected can 
tunnel to the tip. A target sample placed on the base modulates 
the transmission coefficient. As the tip is scanned, the tunneling 
photons are converted to real photons in the fiber, and the flux can 
be read by a photomultiplier tube. This is the basis for a new in- 
strument the authors developed called a photon scanning-tunneling 
microscope (PSTM). In both the ESTM and PSTM, the current 
from the probe tip can be held constant while topographical imag- 
ing data are obtained. The data are determined by voltage applied 
to a piezoelectric crystal that is needed to move the tip in or away 
from the surface to maintain a constant current. The PSTM resolu- 
tion is a fraction of the photon wavelength. 


11136 Applications of directed energy weapon technology 
to civilian problems. Browne, J.C. (Los Alamos National Lab., 
NM (USA)). Transactions of the American Nuclear Society (USA), 
59: 5-6 (1989). (CONF-890604—: Annual meeting of the American 
Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

In March 1983, the formation of the Strategic Defense Initiative 
(SDI) to perform research and development (R&D) on advanced 
weapon concepts to defend the United States against ballistic 
missile attack was announced. During the past 6 yr, SDI has accel- 
erated R&D on many technologies, in particular, the directed 
energy weapons (DEW), such as lasers and particle beams. This 
paper describes the status of the development of two DEW tech- 
nologies, the radio-frequency free-electron laser and the neutral 
particle beam, and presents several potential applications of these 
systems to civilian problems. 


11137 A 1-kbit Josephson random access memory using 
variable threshold cells. Kurosawa, |. (Electrotechnical Lab., 1-1- 
4 Umezono, Tsukuba, Ibaraki 305 (JP)); Nakagawa, H.; Kosaka, 
S.; Aoyagi, M.; Takada, S. /EEE (institute of Electrical and Elec- 
tronics Engineers) Journal of Solid State Circuits (USA), 24(4): 
1034-1040 (Aug 1989). 

A new Josephson random access memory (RAM) based on vari- 
able threshold memory cells is demonstrated. The cell has the 
advantages of simple structure and small size. In order to achieve 
nondestructive readout (NDRO), rewriting is carried out with 
peripheral circuits consisting of latching logic gates without any su- 
perconducting loop. Experimental results show no failure in the 
1028 logic gates of the peripheral circuits, and only a 2-percent bit 
failure in the cell plane of 1024 bits. 


11138 X-ray spectroscopy of laser-produced L-series lines. 
Burkhalter, P.G. (Naval Research Laboratory, Washington, D.C. 
20375-5000 (USA)); Newman, D.A.; Knauer, J.P. Journal of the 
Optical Society of America B: Optical Physics (USA), 6(11): 1964- 
1971 (Nov 1989). 
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High-intensity, frequency-tripled light from a multibeam laser sys- 
tem (OMEGA) was focused on targets in order to generate 
plasmas of highly ionized atoms. X-ray data were collected with 
high-resolution spectrographs. Accurate wavelength measurements 
of 2p-3d, 3s, 4d, and 4s lines in L-series spectra of transition ele- 
ments were made. Classification of observed lines was based on 
atomic structure calculations in which the radial integrals, calculated 
ab initio, were adjusted with semiempirically determined scaling 
factors. The results are presented as isoelectronic sequences of 
the observed and calculated wavelengths for the Li-, Be-, and B- 
like spectra from atomic numbers 22 (Ti) through 32 (Ge). 


11139 Identification of new heliumlike Al Xil transitions 
emitted by laser-produced plasmas. Goldsmith, S. (Laboratory 
for Plasma and Fusion Energy Studies, University of Maryland, 
College Park, Maryland 20742-3511 (USA)); Moreno, J.C.; Griem, 
H.; Cohen, L.; Knauer, J. Journal of the Optical Society of America 
B: Optical Physics (USA), 6(11): 1972-1974 (Nov 1989). 

New spectral lines of Al XII, emitted by aluminum laser-produced 
plasmas, have been identified in the extreme-ultraviolet region and 
their transitions classified. As many as eight beams of the Omega 
laser system of the Laboratory for Laser Energetics at the Univer- 
sity of Rochester were linearly focused onto aluminum-coated flat 
targets to produce linear plasma radiation sources from 3 to 6 mm 
long. The spectra were photographed edge-on, using a grazing- 
incidence spectrograph. The new lines are classified as 2s-—3p, 
2p-3d, 2p-4d, 3p-4d, and 3¢-4f transitions. lonization differentia- 
tion is based on comparing the present data with aluminum spectra 
obtained with other sources under different ionization conditions, 
while line identification is based on comparison with calculated 
wavelengths and oscillator strengths. 


11140 Modeling of a cylindrically expanding hydrogenlike 
fluorine x-ray laser. Eder, D.C. (Lawrence Livermore National 
Laboratory, Livermore, California 94550 (US)). Physics of Fiuids B: 
Plasma Physics (USA), 1(12): 2462-2469 (Dec 1989). 

Modeling results are presented for a hydrogenlike fluorine soft 
x-ray amplifier experiment performed at Rutherford Appleton Labo- 
ratory [Plasma Phys. Controlled Fusion 30, 35 (1988)] in which a 
gain coefficient of 4.4 cm—' was observed. Simulations using vari- 
ous values of the flux limiter, f (used to inhibit heat transport), and 
the amount of resonance absorption, RA, are compared to the ex- 
perimental results. The maximum calculated gain coefficient is 2 
cm~' for f0.1 and RA=1%. For this choice of hydrodynamic mod- 
eling parameters the dependence of gain on intensity is in 
qualitative agreement with the experimental data. It is shown that 
the experiment can be modeled adequately in one dimension by 
comparing to a two-dimensional calculation. The use of escape 
probabilities in an expanding cylindrical medium is discussed. Gen- 
eral modeling techniques useful in modeling cylindrically symmetric 
systems are presented. 


11141 Wiggling optical modes in high-gain free-electron 
lasers. Solimeno, S. (Dipartimento di Scienze Fisiche, Universita di 
Napoli, 80125 Napoli, (Italy)); Chen, Y. Physical Review [Section] 
A: General Physics (USA), 40(8): 4481-4492 (15 Oct 1989). 

The driving current of a free-electron laser with a uniform helical 
undulator is calculated by solving a linearized Boltzmann equation 
which includes terms, generally neglected, representing the effect 
of the e-beam bending due to the finite radius of the electron wig- 
gling. The current is used for writing the wave equation for the 
electromagnetic field amplified along the z axis of the wiggler. The 
space modulation of the current induced by the e-beam bending is 
eliminated by using a moving frame obtained by displacing the co- 
ordinate system, with its origin at the center of the wiggler entrance 
section, along the central trajectory of the electron beam. In this 
way, a parabolic wave equation is obtained similar to the well- 
known equation of high-gain lasers, with the addition of a term 
proportional to the wiggling radius and the transverse gradient of 
the field, which depends sinusoidally on z. For solving this general- 
ized parabolic equation, the laser field is represented in the moving 
frame as a superposition of space harmonics whose longitudinal 
propagation constants differ by multiples of the wiggler period 
(Bloch-Floquet waves). The transverse profile of the field is ac- 
counted for by expanding it in a series of Gauss-Laguerre wave 
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functions. Then, combining Bloch-Floquet waves with Gauss- 
Laguerre wave functions, three-dimensional mutually orthogonal 
modes are obtained. In the laboratory frame these modes appear 
as wiggling beams, which are used as the basis for transforming 
the wave equation into a homogeneous set of linear equations. A 
simple expression for the correction of the propagation constant 
due to the e-beam bending is presented together with the analytic 
expression of the field for the case of high Fresnel numbers. 


11142 High-power optical beam equations for a free- 
electron-laser osciliator cavity. Aamodt, R.E. (Lodestar Research 
Corporation, P.O. Box 4545, Boulder, Colorado 80306-4545 (UA)). 
Physical Review [Section] A: General Physics (USA), 40(9): 5058- 
5062 (1 Nov 1989). 

The three-dimensional optical pattern generated in a single pulse 
by a high-power free-electron-laser system when the e~-beam ra- 
dius is small compared to the laser-beam radius is shown to be 
determined by the solution of a simple one-dimensional integral 
equation. This strong-diffraction-limit equation is of the convolution 
form and, while it is mostly easily solved numerically, it is shown to 
have nontrivial analytic solutions of interest. 


11143 Excitation mechanisms of the electron-beam-pumped 
atomic xenon (5¢c—6p) laser in Ar/Xe mixtures. Ohwa, M. 
(University of Illinois, Department of Electrical and Computer Engi- 
neering, Gaseous Electronics Laboratory, 607 East Healey Street, 
Champaign, Illinois 61820 (US)); Moratz, T.J.; Kushner, M.J. Jour- 
nal of Applied Physics (USA), 66(11): 5131-5145 (1 Dec 1989). 
The atomic xenon laser operates on seven infrared transitions 
(1.73-3.51 ym) between the 5d and 6p manifolds. Intrinsic laser 
power efficiencies exceeding 5% have been previously obtained in 
Ar/Xe mixtures, principally at 1.73 um (50[3/2},; +6p[5/2}2). The ki- 
netic mechanisms responsible for this performance, though, are 
not well understood. In this paper, we report on a computer model 
for the electron-beam-pumped xenon laser in Ar/Xe mixtures with 
which we have investigated some of these excitation mechanisms. 
Based on the results of a parametric study of power deposition (50 
W cm- to 100 kW cm~*), gas pressure (0.5-6 atm), and xenon 
fraction, we suggest that the high efficiency obtained in Ar/Xe mix- 
tures is due to rapid collisional cascade to the upper laser level of 
the 1.73-um transition following dissociative recombination of ArXe* 
and selective quenching of the lower laser level of the 1.73-um 
transition by collisions with argon. The results of our model indicate 
that the decrease in laser performance at high Xe fractions results 
from electron-impact excitation of the lower laser levels (6s—+6p) 
and quenching of the 5d manifold by collisions with atomic xenon. 
The degradation of laser performance at high specific power depo- 
sition is most likely due to electron-collision mixing of the 5d and 
6p manifolds. As a result of the lower levels being cleared domi- 
nantly by atomic collisions, we predict that optimum performance is 
then obtained at higher gas pressures when increasing power 
deposition. The results of the model predict that optimum power de- 
position is obtained when the fractional ionization is ~2-3x10-®. 


11144 High-energy-product radially oriented toroidal mag- 
net and method of making. Leupold, H.A. To Department of the 
Army, Washington, DC. USA Patent Application 7-379,033. 10 Jul 
1989. 9p. Available from NTISPC N0O3/MF A01. 

This Government-owned invention available for U.S. licensing 
and, possibly, for foreign licensing. Copy of application available 
NTIS. 

A high-energy-product radially oriented toroidal magnet is made 
from an iron cylinder toroid by a method including the steps of: (a) 
sandwiching the iron cylinder toroid between two disc toroids of a 
superconductive material at a temperature above the transition 
temperature of the superconductive material, (b) aligning the iron 
radially with a small applied field, (c) cooling the superconductive 
material to below the transition temperature of the superconductive 
material, thereby trapping magnetic flux in the iron cylinder toroid, 
and (d) removing the small applied field. 


11145 Monolithic laser-diode structure for microwave gen- 
eration. Goldberg, L.; Weller, J.F. To Department of the Navy, 
Washington, DC (USA). USA Patent Application 7-347,132. 4 May 
1989. 20p. Available from NTIS, PC A03/MF A01. 
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This Government-owned invention available for U.S. licensing 
and, possibly, for foreign licensing. Copy of application available 
NTIS. 

A semiconductor laser structure for generating high-frequency 
modulation of light intensity is disclosed. The apparatus comprises 
a semiconductor substrate, a semiconductor master laser and first 
and second semiconductor slave lasers fabricated adjacent to each 
other on the semiconductor substrate. Bias current applied to the 
master oscillator is modulated at a preselected frequency to cause 
the master laser to generate a plurality of optical-frequency modu- 
lation sidebands, The first and second slave lasers, which are 
tuned to be close to the preselected first and second sidebands of 
the master laser, are injection-locked to the first and second prese- 
lected sidebands of the master laser. 
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11146 (INS-T-488) Workshop on TARN Il. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Jun 1989. 139p. (CONF- 
8903181—: Workshop on TARN Il, Tanashi (Japan), 1-2 Mar 1989). 
Order Number DE90705993. Available from NTIS (US Sales Only), 
PC A07/MF A01. 

Individual papers in these proceedings are separately indexed. 


11147 Radioactive beams. Nitschke, J.M. (Lawrence Berkeley 
Lab., CA (USA)). pp. 45 of Nuclear chemistry and technology. 
Third Chemical Congress of North America. American Chemical 
Society, Washington, DC (US) (1988). (CONF-8806414—: Sympo- 
sium on on-line mass separators, radioactive beams and nuclei far 
from stability, Toronto (Canada), 5-10 Jun 1988). 

Nuclear physics experiments at accelerators are no longer lim- 
ited to stable beams since it is now possible to obtain Radioactive 
lon Beams (RIB) of sufficient intensity. The two most promising 
methods for producing such beams are the fragmentation of high 
energy (relativistic) heavy ions and the post acceleration of ra- 
dioactive isotopes produced in light ion bombardments. The most 
pressing need for RIB experiments is in astrophysics where (p,-y) 
and (a,p) cross sections for neutron deficient light nuclei at low 
energies determine the dynamics of the hot CNO cycle, the rp- 
process, and the evolution of supernovae. In the search for new 
elements reactions near the Coulomb barrier with neutron rich 
RIB’s on neutron rich targets constitute one of the few remaining 
possibilities to synthesize super heavy elements. As in most other 
cases, RIB intensities are, however, the limiting factor which can 
only be compensated for by exotic schemes like storage rings, thin 
targets and beam cooling. Stored RIB’s also offer the possibility for 
precise mass measurements, interaction studies with photons (from 
lasers) and electrons, and the search for ground-state 6-decay. 
Most traditional nuclear structure experiments in the N/Z plane can 
now be expanded in the new dimension of isospin. Finally, RIB's 
provide a new tool in medical treatments and diagnostics, and open 
the door to unique experiments in condensed matter physics. 
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Refer also to citation(s) 9467, 9468, 11135, 11161, 11759, 11984, 
12072 


11148 (BNL-43349) Report on the Lake Arrowhead work- 
shop on advanced acceleration concepts. Pellegrini, C. 
Brookhaven National Lab., Upton, NY (USA). Mar 1989. 9p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH00016. Order Number DE90004958. Available from NTIS, PC 
AO2/MF A01; OSTI; INIS; GPO Dep. 

We review the present status of the field of New Acceleration 
Concepts, as presented at the Lake Arrowhead workshop, held at 
the beginning of 1989. Many new and promising results have been 
obtained recently, and the field is actively developing. We discuss 
briefly some of the main results presented at the workshop. 43 
refs., 2 tabs. 


11149 (DOE/ER/02894—T4) [Study of multiparticle jet pro- 
duction using calorimeters]: Progress report, April 1, 





1989—March 31, 1990. Lehigh Univ., Bethlehem, PA (USA). [1989]. 
4p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76ER02894. Order Number DE90004021. Available from 
NTIS, PC AO02/MF A01; OSTI; INIS; GPO Dep. 

During this period, work was completed on the reconstruction of 
the drift chambers used in Fermilab experiment E683. This work 
was performed at Fermilab using the drift chamber winding facility. 
The chambers were rebuilt and were tested with radiation sources 
and in the beam. Work on replacing relays on amplifiers with new 
mechanical relays or electronic relays also took place. Work on the 
SSC accelerator and experiments began in 1984 with the participa- 
tion by the principal investigator in the Snomass summer studies 
and continues with the funding of the accelerator and the location 
of its site in Texas. We are working with the large detector group of 
Berkeley-Argonne-Brookhaven to develop a proposal for construc- 
tion of a large detector at one of the intersections. We are working 
on detector development and radiation tolerance of detectors such 
as scintillating fibers and data acquisition electronics. Experiments 
continued at Lehigh on growing “whiskers” in wire chambers. 
These whiskers affect the performance of wire chambers by provid- 
ing corona discharge points within the chambers. Results from 
various Monte-Carlo programs were obtained, including the effects 
of various momentum energy conservation methods on results, 
extrapolations to higher transverse momentum, granularity of de- 
tectors, and resolution of previous discrepancies. 


11150 (INIS-SU-138, pp. 3-10) Complex of neutron sources 
on the base of Moscow meson factory proton beams. Bulkin, 
Yu.M. (AN SSSR, Moscow (USSR). Inst. Yadernykh Issledovanij); 
Vorontsov, M.T.; Grachev, M.I. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

A complex of neutron sources for physical research based on 
proton beams from the Moscow meson factory is described. The 
expected neutron intensity at the 4pi solid angle in the regime of 
the resonance selector is approx 3x10'® n/s (25 ns, 400 Hz) while 
the peak density of the thermal neutron flux at the emitting surface 
of the moderator is approx 5x10'> n/(cm*xs) and the pulse dura- 
tion approx mus. 8 refs.; 5 figs. 


11151 (INIS-SU-138, pp. 11-15) Mean energy polarized 
neutron source. Aleshin, V.A. (AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Yadernykh Issiedovanij); Zaika, N.|.; Kolotyj, 
V.V.; Prokopenko, V.S.; Semenov, V.S. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN 
SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Yadernykh Issledovanij; Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). 
Tsentral’nyj Nauchno-issiedovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike. 
1988. (In Russian). (CONF-870959-—: 1. international conference 
on neutron physics, Kiev (USSR), 14-18 Sep 1987). In Neutron 
physics. V. 4. Order Number DE90705998. Available from NTIS 
(US Sales Only), PC A13/MF A0i - OSTI; INIS. 

Physical bases and realization scheme of a pulsed source of po- 
larized neutrons with the energy of up to 75 MeV are described. 
The source comprises polarized deuteron source, transport line, 
low-energy ion and axial injector to the accelerator, U-240 
isochronous cyclotron, targets for polarized neutron production, ac- 
celerated deuteron transport line and flight bases. The pulsed 
source of fast neutrons with the energy of up to 75 MeV can pro- 
vide for highly polarized neutron beams with the intensity by 2-3 
orders higher than in the most perfect source of this range which 
allows one to perform various experiments with high efficiency and 
energy resolution. 9 refs.; 1 fig. 


11152 (INIS-SU-138, pp. 16) Pulse source of slow neu- 
trons on the base of kaon factory. Boriskin, S.Eh. (AN 
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Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issle- 
dovanij); Kazarnovskij, M.V.; Kolmychkov, N.V.; Latysheva, L.N.; 
Lebedev, S.G.; Serezhnikov, S.V.; Sidorkin, S.F.; Sobolevskij, 
N.M.; Stavisskij, Yu.Ya. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh |ssledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (In Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 
Short note. 


11153 (INIS-SU-138, pp. 17-26) A white neutron source 
from 1 to 400 MeV - facility and experiments. Wender, S.A. (Los 
Alamos National Lab., NM (USA)); Lisowski, P.W.; Seastrom- 
Morris, S.; Nelson, R.O.; Ulimann, J.R.; Rapaport, J.; Burritt, T. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovaniij; 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Tsentral’nyj Nauchno-lssiedovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike. 1988. (CONF-870959-: 1. international confer- 
ence on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 4. Order Number DE90705998. Available from 
NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

A high intensity white neutron source has r been con- 
structed at the Los Alamos Meson Physics Facility (LAMPF). 
Beams of neutrons with energies in the range from 1 to 400 MeV 
are produced by spallation reactions using the 800 MeV pulsed 
proton beam from the LAMPF accelerator. Four neutron flight paths 
with lengths from 15 to 80 meters have been implemented for 
gamma ray, fission, charged particle production, and detector de- 
velopment studies using this source. Another target area featuring 
an external proton beam area has additional flight paths for study- 
ing proton-induced gamma-ray and neutron production. in addition, 
a 250 m long flight path has been constructed which allows high- 
resolution measurement of X(p,n) cross sections and angular 
distributions from 0 to 16. 10 refs.; 9 figs.; 1 tab. 


11154 (INIS-SU-138, pp. 27-29) Gas-filled small-sized neu- 
tron tube with high-efficiency ion source. Bespalov, D.F. (AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issie- 
dovanij); Vojtenko, V.A.; Gul’ko, V.M.; Mikhajlenko, B.V.; Mikhajlov, 
L.V.; Kolomiets, N.F.; Shikanov, A.E.; Yakoviev, K.I. Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-lssledovatel'skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (In Russian). (CONF-870959—: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 4. Order Number DE90705998. Available from 
NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

Results of researching of small-sized sealed neutron tube with 
ion source of Penning type working at tritium-deuterium mixture are 
listed. Neutron tube diameter is 3 cm, the length is 20 cm. As a 
result of optimization of physical characteristics and tests of accel- 
erating voltage of 100 kV and frequency of 400 Hz the output 10° 
neutron/s was achieved. Life time was 400 hrs. 3 refs. 


11155 (INIS-SU-138, pp. 106-125) Neutron generators 
based on sealed accelerating tubes. Kir'yanov, G.|. (Vsesoyuznyj 
Nauchno-issledovatel’skij Inst. Radiatsionnoj Tekhniki, Moscow 
(USSR)). Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issie- 
dovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (In Russian). 
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(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

Review of neutron generators developed is presented. These are 
NGI, NGM, NGP type generators. 20-year experience in develop- 
ing such generators based on sealed accelerating tubes is 
described. NGI type generators are designed for the substance ac- 
tivation analysis under industrial conditions. NGM type generators 
are used for investigations into thermonuclear reactor blankets. 10 
refs.; 9 figs.; 2 tabs. 


11156 (INS-T-488, pp. 3-5) Initial operation of cooler ring, 
TARN Il. Katayama, T. (Tokyo Univ., Tanashi (Japan). Inst. for Nu- 
clear Study); Chida, K.; Honma, T. and others. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Jun 1989. (CONF- 
8903181-: Workshop on TARN Il, Tanashi (Japan), 1-2 Mar 1989). 
In Workshop on TARN Ii. Order Number DE90705993. Available 
from NTIS (US Sales Only), PC A07/MF A01. 

TARN II is a heavy ion cooler synchrotron for the studies of ac- 
celerator, atomic and nuclear physics, presently being constructed 
at the Institute for Nuclear Study, University of Tokyo. Its maximum 
energy is 370 MeV/u for the ions of a charge to mass ratio of q/A 
= 0.5, corresponding to a magnetic rigidity of 6.1 T-m. The circum- 
ference is 77.76 m, just 17 times the extraction orbit of injector 
cyclotron. Six long straight sections, 4.20 m in length each, are 
used for the beam injection, extraction, electron cooler and RF ac- 
celerating cavity, respectively. At the beginning of 1989, the first 
experiment of beam injection has been performed successfully with 
use of 28 MeV alpha particles. In this paper, the status and initial 
results of operation of TARN Il are presented. (author). 


4302 Beam Dynamics, Field Calculations, and lon 
Optics 


Refer also to citation(s) 9754, 11109, 11194, 12063, 12071 


11157 (BNL-43307) The Brookhaven Accelerator Test Fe- 
cility laser linac beam line. Wang, Xijie (Brookhaven National 
Lab., Upton, NY (USA)); Kirk, H.G. Brookhaven National Lab., Up- 
ton, NY (USA). 26 Sep 1989. 16p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76CH00016. Order Number 
DE90004961. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

We report here the low emittance beam transport line for laser 
acceleration experiments at the Brookhaven Accelerator Test Facil- 
ity (ATF). In order to preserve the low emittance (~ 10-'° m-rad) 
50 MeV electron beam, great care has to be paid to the higher- 
order effects. The low-emittance transport line consists of two 
parts; the first part performs and emittance selection, and the other 
part provides the possibility of energy selection and beam transport 
to the experimental area. 7 refs., 5 figs., 7 tabs. 


11158 (ENEA-RT-TIB-88-6) Synchrotron radiation from 
magnetic undulators as a prospective diagnostic tool. Barbini, 
R.; Ciocci, F.; Dattoli, G.; Giannessi, L.; Torre, A. ENEA, Frascati 
(Italy). Centro Ricerche Energia. Jun 1989. 25p. Order Number 
DE90733593. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Submitted at the Joint US-CERN Accelerator School (Capri, 20- 
26 Oct 1988). 

The brightness of the radiation emitted by and ultrarelativistic e- 
beam passing through a magnetic undulator is sensitive to the 
beam quality (namely, energy spread and emittances) and to the 
undulator characteristics (i.e., possible random errors both in inten- 
sity and direction of magnetization, etc.). This report analyzes the 
spectrum distortion induced by the above effects, presents the re- 
sults of a numerical code for the computation of the dependence of 
the radiated spectrum on beam energy spread and emittances, 
and discusses the possibility of using undulator radiation as a diag- 
nostic tool. Finally, we also study the importance of near-field 
effects when the radiation is detected unfocussed off-axis and how 
they can combine with the effects induced by the beam emittances 
to produce a larger on-axis inhomogeneous broadening. 
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11159 (INS-T-488, pp. 95-98) Productions of radioactive 
beams. Nojiri, Y. (Osaka Univ., Toyonaka (Japan). Dept. of 
Physics). Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. 
Jun 1989. (CONF-8903181-: Workshop on TARN Il, Tanashi 
(Japan), 1-2 Mar 1989). In Workshop on TARN II. Order Number 
DE90705998. Available from NTIS (US Sales Only), PC A07/MF 
A01. 

For effective productions of radioactive beams which are quite 
crucial for experimental studies on a variety of beta-emitters, the 
projectile fragments separator at the Bevalac in the LBL is intro- 
duced and its effectiveness is discussed. Recent experiments on 
the lifetime and the magnetic moment of beta-emitter “Ti are 
reported as an example of the works done with the separator. (au- 
thor). 


11160 (LA-11698-MS) The propagation distance of the 
by-product ion beams emitted from neutral particle beam ac 
celerators. Borovsky, J.E. Los Alamos National Lab., NM (USA). 
Nov 1989. 10p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-36. Order Number DE90004451. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The effects of collective electric fields on the propagation of the 
positive-ion and negative-ion by-products from neutral particle 
beam accelerators are examined. For present and future space- 
based neutral particle beam experiments, it is shown that the 
by-product beams do not propagate across the earth's magnetic 
field. 4 refs., 3 figs. 


11161 (TRI-PP-89-50) Vacuum and beam pipe considere- 
tions. Oram, C. British Columbia Univ., Vancouver, BC (Canada). 
TRIUMF Facility. May 1989. 3p. (CONF-890299—17: AHF accelera- 
tor design workshop, Los Alamos, NM (USA), 20-25 Feb 1989). 
Order Number DE90004289. Available from NTIS (US Sales Only), 
PC A02/MF A01 - OSTI. 

This paper discusses vacuum requirements for a high intensity 
proton ring and beam pipe considerations. (LSP) 


11162 (UCID-21791-2) Charged Particle Beam Research 
Program quarterly report, April-June 1989. Lawrence Livermore 
National Lab., CA (USA). Jul 1989. 24p. Sponsored by U.S. De- 
partment of Defense. DOE Contract W-7405-ENG-48. Order 
Number DE90005000. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

This paper discusses the following topics: beam propagation 
theory and computations; ATA operations supporting the CPB ex- 
perimental program; multi-pulse beam propagation experiments; 
diagnostics development and data handling; and compact accelera- 
tor technology development. 


11163 (UCRL-99579-Rev.) Status of the ETA-Ii [Experimen- 
tal Test Accelerator II] linear induction accelerator: High 
brightness results: Revised. Turner, W.C.; Boyd, J.K.; Clark, 
J.C.; Nexsen, W.E. Lawrence Livermore National Lab., CA (USA). 
[1989]. 16p. Sponsored by U.S. Department of Defense; U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
890335~—240-Rev.: 13. particle accelerator conference, Chicago, IL 
(USA), 20-23 Mar 1989). Order Number DE90003600. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A two-aperture collimator has been used to measure brightness 
of the electron beam produced by the injector and the first 20 ac- 
celeration cells of the ETA-II linear induction accelerator. Osmium 
alloy dispenser cathodes produce the electron beam. For acceler- 
ated currents up to 1.5 kA with 2.0- to 2.7-MeV beam energies the 
measured brightness is 5 x 10° A/(rad-m)*, exceeding our design 
goal by a factor of 2. At the highest current, 2.0 kA, a beam bright- 
ness of 2.6 x 10° A/(rad-m)* has been measured. 6 refs., 5 figs., 
2 tabs. 


11164 Intense ion beam K-alpha measurements on PBFA Il. 
Maenchen, J. (Sandia National Labs., Albuquerque, NM (US)); 
Wenger, D.; Mehlhorn, T.A.; Leeper, R.J. pp. 160 of Conference 
record of the 1988 IEEE international conference on plasma sci- 
ence (abstracts). IEEE Service Center, Piscataway, NJ (1988). 
DOE Contract AC04-76DP00789. (CONF-880651—: IEEE interna- 
tional conference on plasma science, Seattle, WA (USA), 6-8 Jun 
1988). 





Technical Paper 2P33. 

Inertial Confinement Fusion research efforts at Sandia National 
Laboratories center around generating and focusing high intensity 
light ion beams on the Particle Beam Fusion Accelerator PBFA Il. 
Preliminary experiments have been performed using the accelera- 
tor at half power, generating a reproducible 4-MV, 3-MA light ion 
beam for ion diode parameter studies and preliminary ion focusing 
work. A time-integrating ion beam spatial monitor has been devel- 
oped for these experiments. Three independent cameras with 
separate pinholes but a common film plane are used within a sin- 
gle Bremsstahiung shield to monitor 270° of the ion beam off axis. 
Typically one quadrant is observed unapertured, one apertured, 
one focuses onto an axial Rutherford scattering target (observed in 
transmission by a Magnetic Spectrometer viewing through the K- 
alpha camera and in reflection by a filtered CR39 pinhole camera), 
then expands to the final K-alpha viewing frame. Details of the 
diagnostic package, the K-alpha camera design, and data are pre- 
sented. 


11165 Analysis and nonlinear simulation of submillimeter 
free electron laser amplifier with a helical quadrupole wiggler. 
Scharer, J.E. (Univ. of Wisconsin (US)); Chang, S.F.; Eldridge, 
O.C. pp. 160 of Conference record of the 1988 IEEE international 
conference on plasma science (abstracts). IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880651-: IEEE international con- 
ference on plasma science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 2P37. 

A free electron laser with a helical quadrupole wiggler field is 
studied with a combination of analytic theory and computer simula- 
tion. The work of Levush, et al. is extended to waveguide modes, 
electron orbits far off axis, axial guide field, and 3-D nonlinear in- 
teraction in the Compton regime. The code ARACHNE is modified 
to treat both a helical quadrupole wiggler and the resulting relativis- 
tic orbit equations. 


11166 Coherent pair creation in linear colliders. Chen, P. 
(Stanford Linear Accelerator Center, Stanford University, Stanford, 
California 94309 (USA)); Telnov, V.I. Physical Review Letters 
(USA), 63(17): 1796-1799 (23 Oct 1989). DOE Contract ACO3- 
76SFO00515. 

Coherent pair creation during the collision of e*e- beams in lin- 
ear colliders is examined. This includes contributions from both real 
and virtual photons, where the real photons are predominantly from 
beamstrahlung. The pair creation probability is shown to be orders 
of magnitude larger than the corresponding incoherent processes. 
The energy spectrum is also calculated where the effective thresh- 
old energy is shown to be inversely proportional to the 
beamstrahlung parameter Y. Implications of this effect on future 
ete-, ey, and +7 linear colliders are discussed. 


4303 Auxiliaries and Components 
Refer also to citation(s) 11108, 11264, 11976, 12068, 12069 


11167 (ANL-HEP-TR-89-16) Relief valve sizing for the *He 
recirculation system of the MP-9 polarized target. Hill, D. Ar- 
gonne National Lab., IL (USA). 21 Aug 1989. 11p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. Or- 
der Number DE90003814. Available from NTIS, PC A03/MF A01; 
OSTI; INIS; GPO Dep. 

This report contains pressure safety analyses for the relief 
valving of the =He pump system, as distinct from the dilution refrig- 
erator (DR). However, in a few instances it has been convenient to 
include here some aspects of the interaction between the DR and 
the gas loop proper. The more localized safety aspects of certain 
elements of the DR, such as the vacuum jacket and window, the 
Still, and the Phase Separator, will be addressed in a separate 
analysis. 


11168 (BNL-43419) Soft x-ray imaging with 35 period un- 
dulator at the NSLS. Buckley, C. (Brookhaven National Lab., 
Upton, NY (USA) ); Rarback, H.; Alforque, R.; Shu, D.; Ade, H.; 
Hellman, S.; Iskander, N.; Kirz, J.; Lindaas, S.; Menulty, |.; Over- 
sluizen, M.; Tang, E.; Attwood, D.; DiGennaro, R.; Howells, M.; 
Jacobsen, C.; ViadimirBrookhaven National Lab., Upton, NY 
(USA); Lawrence Berkeley Lab., CA (USA). 1988. 9p. 
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Sponsored by National Science Foundation. DOE Con- 
tract AC02-76CH00016;AC03-76SF00098. Contract BB58618066. 
(CONF-8808141-—17: 3. international conference on synchrotron ra- 
diation instrumentation, Tsukuba (Japan), 29 Aug - 2 sep 1988). 
Order Number DE90003700. Available from NTIS, PC A02/MF 
A01; OSTI; INIS; GPO Dep. 

Prior to the Phase II shutdown at the National Synchrotron Light 
Source (NSLS) in March 1987, a 10-period mini-undulator was 
used for soft x-ray imaging on the temporary X-17T beamline for 
six months. During this brief period we gained considerable 
experience in the use of undulator radiation for high brightness ap- 
plications, including the use of high power optics, and position 
feedback. We commissioned a new scanning microscope using 
high resolution zone plates, and a fast laser interferometer. The 
microscope made it possible to study zymogen granules (subcellu- 
lar structures which play an important role in the secretion of 
digestive enzymes in the pancreas) in an unaltered state: whole, 
unfixed, unstained and suspended in water. The first images dis- 
played a distribution of material different than that seen in electron 
microscopy. In addition, fixed and air dried zymogen granules were 
the subject of Gabor holography. During the Phase Il shutdown we 
made major changes to the entire system. At the present time the 
installation and commissioning of the new permanent line at beam- 
line X-1A is at an advanced stage. The design, performance and 
the projected experimental program of this facility is the subject of 
this paper. 18 refs., 3 figs., 4 tabs. 


11169 (CONF-890270-25) The effects of processing on the 
filament array in multifilament SSC strand. Valaris, P. (Supercon, 
Inc., Shrewsbury, MA (USA)); Kreilick, T.S.; Gregory, E.; Collings, 
E.W. Battelle Memorial Inst., Columbus, OH (USA); Supercon, Inc., 
Shrewsbury, MA (USA). [1989]. 7p. Sponsored by U.S. DOE 
Energy Research, DOE Contract AC02-86ER40296;AC01- 
87ER80437. From International industrial symposium on the super 
collider; New Orleans, LA (USA); 8-10 Feb 1989. Order Number 
DE90005392. Available from NTIS, PC AO2/MF A01 - OSTI. 

Recent Supercon, Inc. investigations have been seeking to de- 
termine the extent to which processing affects the strand and its 
desired properties at the final wire size. The focus of this investiga- 
tion is to determine the effects of processing in two main areas. 
The first being how the overall copper/copper-manganese to super- 
conducting ratio changes due to processing. This was examined by 
the use of wet chemical analysis. The second being how the fila- 
ment quality is affected by the selection of the spacing to diameter 
ratio (S/D) and the processing. These apparent effects are exam- 
ined by the use of SEM-image analysis (SEM-IA) techniques. Such 
invesigations enable the billet designer to compensate for expected 
processing effects. Wire from three billets is investigated and com- 
pared. 10 refs., 5 figs., 1 tab. 


11170 (DOE/ER/40296-T1) Properties and design of multi- 
filamentary NbTi composite superconductors: Progress 
report. Battelle Columbus Div., OH (USA). 31 Oct 1989. 15p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
86ER40296. Order Number DE90004904. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

For the past three years we have been conducting research in 
support of multifilamentary conductor development for Supercon- 
ducting Supercollider (SSC) applications. We have been concerned 
not only with alloy design — NbTi-base alloys for the superconduc- 
tor and Cu-base alloys for the stabilizer — but also with the design 
of the multifilamentary strand itself. 


11171 (FNAL-TM-1633) Cooling water for SSC experi 
ments: Supplemental Conceptual Design Report (SCDR). 
Doyle, R.E. Fermi National Accelerator Lab., Batavia, IL (USA). 20 
Oct 1989. 31p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH03000. Order Number DE90004997. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

This paper discusses the following topics on cooling water de- 
sign on the superconducting super collider; low conductivity water; 
industrial cooling water; chilled water systems; and radioactive wa- 
ter systems. (LSP) 


11172 (INIS-SU-138, pp. 15) Multiplication neutron targets 
on the base of Moscow meson factory proton beam. Sidorkin, 
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S.F. (AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh 
issledovanij); Stavisskij, Yu.Ya. Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral'nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (In Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 
Short note. 


11173 (INIS-SU-138, pp. 30-34) Determination of spectral 
characteristics of charged particle accelerator base neutron 
sources. Davietshin, A.N. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (USSR). Fiziko- 
Ehnergeticheskij Inst.); Tarasko, M.Z.; Tipunkov, A.S.; Tikhonov, 
S.V.; Tolstikov, V.A.; Shorin, V.S. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-87095$9-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

The procedure of tritium concentration determination on the depth 
of active target layer have been described. The calculation results 
of the neutron energy spectra have been given. 2 refs.; 2 figs. 


11174 (INIS-SU—138, pp. 35-39) Fast neutron generation by 
drive-in targets. Primenko, G.I. (Kievskij Gosudarstvennyj Univ., 
Kiev (Ukrainian SSR)); Neplyuev, V.M.; Strizhak, V.I. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issiedovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’ny) Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (In Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 4. Order Number DE90705998. Available from 
NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

The results of drive-in targets research and operation of neutron 
generator with mixed tritium-deuterium beam are described. 


11175 (INIS-SU-138, pp. 39) Multilayer targets are one of 
the ways for time stabilization of D-T neutron flux. Primenko, 
G.|. (Kievskij Gosudarstvennyj Univ., Kiev (Ukrainian SSR)); 
Golubev, V.S.; Neplyuev, V.M.; Sedov, Yu.A.; Tarakanov, V.K. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). inst. Yadernykh Issledovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-lssiedovatel’skij inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (in Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 4. Order Number DE90705998. Available from 
NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 
Short note. 


11176 (INIS-SU-138, pp. 96-100) Statistical simulation of 
neutron fields in a water moderator of intense neutron source 
with uranium and thorium targets. Kazaritskij, V.D. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Teoreticheskoj i Ehksperimental’noj Fiziki); 
Stepanov, N.V. Gosudarstvennyj Komitet po Ispol'zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); 
AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issle- 
dovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
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Ehnergii SSSR, Moscow (USSR). _ Tsentral’nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (In Russian). 
(CONF-870959-—: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

An idealized model of the high-intensity neutron source - a 
heavy-element target inside a water tank - is analysed. Moderated 
neutron flux distributions are calculated by Monte Carlo method 
with the use of up-to-date models of intranuclear cascades and 
neutron transport. Comparison of uranium and thorium targets is 
made. 11 refs.; 2 figs.; 1 tab. 


11177 (INIS-SU-138, pp. 141-145) Development of a com- 
plex of neutron equipment for radiation physics research: 
Scientific and technical aspects. . Strizhak, V.I. (Kievskij 
Gosudarstvennyj Univ., Kiev (Ukrainian SSR)); Primenko, G.1.; Be- 
lyusenko, N.A.; Broder, D.L.; Geshiktor, B.G.; Kolotukhin, S.P.; 
Loban, |.K. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issle- 
dovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). _ Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (In Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

A general consideration of methods and means typical of 
scientific and technical investigations which are currently being per- 
formed using a set of radiation-physical equipment developed is 
carried out. The optimal structure realization and operation mode of 
the applied high-frequency ion source and focusing are selected at 
the approval stage for the system with NG-200 type neutron gener- 
ator. Dependences of atomic, molecular and _ three-atomic 
components of ion beam current, focused on a target on gaseous 
deuetrium flow rate through the source chamber, electromagnet 
current, this source HF-generator capacity, voltaes on the focusing 
system elements are studied. 10 refs.; 2 figs.; 2 tabs. 


11178 (INIS-SU-138, pp. 262-266) Slow neutron fields in 
lead from the ITEP accelerator proton beam with energies of 
1.3 and 4.3 GeV. Kazaritskij, V.D. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Teo- 
reticheskoj i Ehksperimental’noj Fiziki); Kats, M.M.; Kondrat’ev, 
L.N.; Luk’yashin, V.E.; Rusinov, V.Yu. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN 
SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Yadernykh Issledovanij; Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). 
Tsentral’nyj Nauchno-Iissledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike. 
1988. (In Russian). (CONF-870959-: 1. international conference 
on neutron physics, Kiev (USSR), 14-18 Sep 1987). In Neutron 
physics. V. 4. Order Number DE90705998. Available from NTIS 
(US Sales Only), PC A13/MF A01 - OSTI; INIS. 

Space distributions of neutron production in a bulk lead target 
under effects of 1.3 and 4.3 GeV proton beams are investigated. 
Measurements in a lead target are performed using solid-state 
track detectors. Integral neutron fluxes are calculated according to 
results of recording fission fragments by effective threshold cross 
section method. Effective threshold energy and cross section are 
produced using statistical simulation. In 1 GeV region the neutron 
yield is proportional to the beam energy. In case of 4.3 GeV beam 
the generation efficiency is lower. The maximum neutron flux den- 
sities are achieved at the beam axis. 6 refs.; 2 figs. 


11179 (INS-T-488, pp. 6-11) Slow beam extraction from 
TARNII. Noda, Akira (Tokyo Univ., Tanashi (Japan). Inst. for Nu- 
clear Study). Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. 
Jun 1989. (in Japanese). (CONF-8903181-: Workshop on TARN 
ll, Tanashi (Japan), 1-2 Mar 1989). In Workshop on TARN Il. Or- 
der Number DE90705993. Available from NTIS (US Sales Only), 
PC A07/MF A01. 





A slow beam extraction system for TARNII is under construction 
mainly oriented for biomedical irradiation with intermediate energy 
(150~350 MeV/u) heavy ions. The third order resonance with tun- 
ing by lattice quadrupole magnets is to be used. The emittance of 
the extracted beam is expected to be 5 pimm-mrad for the circulat- 
ing beam with emittance of 50 pimm-mrad. The turn separation is 
calculated to be more than 1.4 mm and the calculated extraction 
efficiency is better than 89%. Here the outline of the slow beam 
extraction system is described together with the present status of 
hardware development. (author). 


11180 (INS-T-488, pp. 12-17) Computer control system of 
TARN-2. Watanabe, S. (Tokyo Univ., Tanashi (Japan). Inst. for Nu- 
clear Study). Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. 
Jun 1989. (in Japanese). (CONF-8903181—: Workshop on TARN 
ll, Tanashi (Japan), 1-2 Mar 1989). In Workshop on TARN Il. Or- 
der Number DE90705993. Available from NTIS (US Sales Only), 
PC A07/MF A01. 

The CAMAC interface system is employed in order to regulate 
the power supply, beam diagnostic and so on. Five CAMAC sta- 
tions are located in the TARN-2 area and are linked with a serial 
highway system. The CAMAC serial highway is driven by a serial 
highway driver, Kinetic 3992, which is housed in the CAMAC pow- 
ered crate and regulated by two successive methods. One is 
regulated by the mini computer through the standard branch- 
highway crate controller, named Type-A2, and the other is regulated 
with the microcomputer through the auxiliary crate controller. The 
CAMAC serial highway comprises the two-way optical cables with 
a total length of 300 m. Each CAMAC station has the serial and 
auxiliary crate controllers so as to realize alternative control with 
the local computer system. Interpreter, INSBASIC, is used in the 
main control computer. There are many kinds of the ‘device control 
function’ of the INSBASIC. Because the ‘device control function’ 
implies physical operating procedure of such a device, only knowl- 
edge of the logical operating procedure is required. A touch panel 
system is employed to regulate the complicated control flow with- 
out any knowledge of the usage of the device. A rotary encoder 
system, which is analogous to the potentiometer operation, is also 
available for smooth adjustment of the setting parameter. (author). 


11181 (INS-T—488, pp. 18-21) Proposed injector linac sys- 
tem for the TARN-2. Ueda, Nozomu (Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study). Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study. Jun 1989. (CONF-8903181—: Workshop on 
TARN Il, Tanashi (Japan), 1-2 Mar 1989). In Workshop on TARN Il. 
Order Number DE90705993. Available from NTIS (US Sales Only), 
PC A07/MF A01. 

A proposed injector linac system will give the TARN-2 heavy ion 
beams 25 times intenser than the SF cyclotron. Its electric power 
consumption will be less than 1/10 of the cyclotron, because the 
system shall be operated in pulse of a duty factor < 1% for the in- 
jection. (author). 


11182 (INS-T-488, pp. 22-26) Status of the electron cooler 
at INS and application of electron cooling method. Tanabe, T. 
(Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study). Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Jun 1989. (In Japanese). 
(CONF-8903181—: Workshop on TARN Il, Tanashi (Japan), 1-2 
Mar 1989). In Workshop on TARN I/. Order Number DE90705993. 
Available from NTIS (US Sales Only), PC A07/MF A01. 

An electron cooler aiming at the study of heavy-ion cooling has 
been constructed. The device has been completed and the off-line 
electron beam test has started. The design of the whole system is 
described and the results of the high-power electron beam experi- 
ments are also presented. Furthermore possible applications of the 
electron cooling method are briefly given. (author). 


11183 (INS-T—488, pp. 42-46) On the computer program for 
multiple scattering calculation. Sakamoto, N. (Nara Women’s 
Univ. (Japan). Dept. of Physics). Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study. Jun 1989. (In Japanese). (CONF-8903181-— 

Workshop on TARN Il, Tanashi (Japan), 1-2 Mar 1989). In 
Workshop on TARN Il. Order Number DES90705993. Available 
from NTIS (US Sales Only), PC A07/MF A01. 

A computer program for multiple scattering calculation was de- 
veloped in order to investigate the characteristics of the circulating 
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beams in the heavy ion cooler ring TARN II when we use an inter- 
nal solid target. This program calculates the angular distribution 
with Monte Carlo method. The effect of target atoms being in solid 
phase can be considered on the basis of the statistical description 
of the atom. Theoretical basis of the program is briefly given and 
some of the results are presented. (author). 


11184 (INS-T-488, pp. 49-51) Beam-plasma interaction in a 
synchrotron-cooler ring: Proposal for the experiment using 
TARN Il. . Itahashi, T. (Osaka Univ., Ibaraki (Japan). Research 
Center for Nuclear Physics). Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study. Jun 1989. (CONF-8903181—: Workshop on TARN 
ll, Tanashi (Japan), 1-2 Mar 1989). In Workshop on TARN Ii. Or- 
der Number DE90705993. Available from NTIS (US Sales Only), 
PC A07/MF A01. 

We propose a plasma target installed in the synchrotron-cooler 
ring in order to study the beam-plasma interaction. Various types of 
beam diagnostic devices and precise techniques developed for sto- 
chastic cooling and rf-stacking in the storage ring would be a 
powerful tool to approach the problems concerning the plasma 
behavior induced by the beam, such as plasma lens effect, anoma- 
lous stopping power and plasma instability. (author). 


11185 (JINR-E—1 ,2-88-426, pp. 180-384) Collider physics. 
Pauss, F. (European Organization for Nuclear Research, Geneva 
(Switzerland)). Joint Inst. for Nuclear Research, Dubna (USSR). 
1988. (CONF-8709484—: 1987 JINR-CERN School of physics, 
Varna (Bulgaria), 6-19 Sep 1987). In Proceedings of the 1987 
JINR-CERN School of physics. Order Number DE90706002. Avail- 
able frorn NTIS (US Sales Only), PC A23/MF A01 - OSTI; INIS. 

Review of programs and results of investigations conducted at 
the CERN proton-antiproton collider is given. It is underlined that 
data of experiments with colliding p-barp beams confirm standard 
model predictions. Results of investigations into jet physics, W and 
Z particle physics and into detection of heavy flavour and new 
heavy quarks are presented. 


11186 (LA-UR-89-4247) Report on the workshop on work- 
stations for operator interfaces. Schaller, S.C.; Bjorklund, E.A. 
Los Alamos National Lab., NM (USA). 1989. 10p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-7405-ENG-36. 
(CONF-891094—11: International conference on accelerator and 
large experimental physics control systems, Vancouver (Canada), 
30 Oct - 3 nov 1989). Order Number DE90004865. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

This report is a summary of a workshop on the use of 
workstation- based operator interfaces in accelerator control sys- 
tems. The workshop was held on 2 November 1989 as part of the 
1989 International Conference on Accelerator and Large Experi- 
mental Physics Control Systems, Vancouver, British Columbia, 
Canada. 10 refs. 


11187 Lithium lon source experiments on PBFA Il. Bieg, 
K.W. (Sandia National Labs., Albuquerque, NM (US)); Lockner, 
T.R.; Woodworth, J.R.; Pregenzer, A.L.; Johnson, D.J.; Ruiz, C.L.; 
Leeper, R.J.; Maenchen, J.E.; Stygar, W.A.; McKay, P.F. pp. 160 
of Conference record of the 1988 IEEE international conference on 
plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). DOE Contract ACO4-76DP00789. (CONF-880651—: IEEE 
international conference on plasma science, Seattle, WA (USA), 6- 
8 Jun 1988). 

Technical Paper 1D7. 

In conjunction with ion diode focusing experiments on PBFA Il, 
the authors are beginning passive lithium ion source experiments 
with solid lithium fluoride and lithium nitrate field-enhanced sources 
and a liquid LINO3 electrohydrodynamic (EHD) source. In addition 
to the conventional electrical measurements, diagnostics include 
Thomson parabolas, a magnetic spectrometer, ion pinhole camera, 
Ka camera, and ErD2-Cu activation to measure lithium ion beam 
energy, ion purity, and transport. With the accelerator at one- 
quarter power, initial experiments show that significant energy has 
been coupled into lithium ions with 75% total ion current efficiency 
from the LiF source. Thomson parabola measurements indicate 
that, with the anode at 125°C, over half of the ion beam is lithium. 
Data is presented on efforts to increase the ion beam energy and 
purity from these sources. 
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11188 Long trace profile measurements on cylindrical as- 
pheres. Takacs, P.Z. (Brookhaven National Lab., Upton, NY 
(USA). Biology Dept.); Feng, S.C.K.; Church, E.L.; Qian, S.N.; Liu, 
W.M. pp. 376 of Advances in fabrication and metrology for optics 
and large optics. Arnold, J.P.; Parks, R.E SPIE Society of Photo- 
Optical Instrumentation Engineers, Bellingham, WA (1988). DOE 
Contract AC02-76CH00016. (CONF-8808120—: Advances in fabri- 
cation and metrology for optics and large optics, San Diego, CA 
(USA), 14-19 Aug 1988). 

A new long-trace optical profiling instrument is now in operation 
at Brookhaven National Laboratory measuring surface figure and 
macro-roughness on large optical components, principally long 
cylindrical mirrors for use in synchrotron radiation beam lines. The 
non-contact measurement technique is based upon a pencil-beam 
interferometer system The optical head is mounted on a linear air 
bearing slide and has a free travel range of nearly one meter. The 
authors are able to sample surface spatial periods between 1 mm 
(the laser beam diameter) and 1 m. The input slope data is con- 
verted to surface height by a Fourier filtering technique. A number 
of optical components have been measured with the instrument. 
Results are presented for fused silica cylinders 900 mm and 600 
mm in length and for a fused silica toroid and several electrodes 
nickel-plated paraboloids. 


4304 Storage Rings 


11189 (DOE/ER/40438-T2) Development of a hydrogen and 
deuterium polarized gas target for application in storage rings. 
Haeberli, W. (Wisconsin Univ., Madison, WI (USA). Dept. of 
Physics). Wisconsin Univ., Madison, WI (USA). Dept. of Physics; 
Wisconsin Univ., Madison, Wi (USA). [1990]. 12p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-88ER40438. Or- 
der Number DE90004852. Available from NTIS, PC A03/MF A01; 
OSTI; INIS; GPO Dep. 

This report discusses the tests of storage cells and new atomic 
beam sources. 


11190 (INS-T-488, pp. 27-32) Present status of the RCNP 
circulation ring comments on magnetized electron cooling. 
Ando, A. (Osaka Univ., Ibaraki (Japan). Research Center for Nu- 
clear Physics). Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Jun 1989. (CONF-8903181-: Workshop on TARN Il, 
Tanashi (Japan), 1-2 Mar 1989). In Workshop on TARN Il. Order 
Number DE90705993. Available from NTIS (US Sales Only), PC 
A07/MF A01. 

After the brief introduction of the RCNP cooling synchrotron 
(MSR - Multipurpose Storage Ring), the characteristics of the circu- 
lation ring (CR), which is now under construction, are summarized. 
Some efforts toward the MSR, the next stage of the CR, are also 
described. In the MSR the completely new scheme will be used for 
beam cooling. The possibility of stimmulated magnetized electron 
cooling (say, advanced electron cooling), which lies between the 
ordinary electron cooling and the new scheme, is discussed. (au- 
thor). 


11191 (INS-T-488, pp. 72-76) Laser cooling and related 
spectroscopy in storage ring. Matsuki, S. (Kyoto Univ., Uji 
(Japan). Inst. for Chemical Research). Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study. Jun 1989. (in Japanese). (CONF- 
8903181-: Workshop on TARN Il, Tanashi (Japan), 1-2 Mar 1989). 
In Workshop on TARN Il. Order Number DE90705993. Available 
from NTIS (US Sales Only), PC AO7/MF A01. 

Laser spectroscopy with a storage ring will bring many fruitful re- 
sults on nuclear, atomic and related physics; laser cooling of a fast 
ion beam in addition to the electron cooling is essential for opening 
a new field in these physics. In this talk, laser cooling of a fast ion 
beam in a storage ring is firstly discussed and some of the related 
laser-spectroscopy for fundamental physics are presented and dis- 
cussed. (author). 


11192 (INS-T-488, pp. 77-80) Storage ring and laser nu- 
clear spectroscopy. Inamura, T.T. (institute of Physical and 
Chemical Research, Wako, Saitama (Japan)). Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study. Jun 1989. (in Japanese). (CONF- 
8903181—: Workshop on TARN Il, Tanashi (Japan), 1-2 Mar 1989). 
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In Workshop on TARN Il. Order Number DE90705993. Available 
from NTIS (US Saies Only), PC A07/MF A01. 

Storage-ring technique is complementary to trapping-ion tech- 
nique. A storage ring for energetic ions will enable us to study 
exotic phenomena, such as hydrogenic atoms and enhanced 
beta~decay of ‘bare nuclei’. A storage ring for low-energy ions is 
good for precise laser-nuclear spectroscopy. TARN-II is a kind of 
the former, and it is suggested that an extremely high magnetic 
field produced by a highly ionized atom gives us insight into nu- 
clear magnetism if hyperfine anomaly is observed for such an 
atom. (author). 


11193 (INS-T-488, pp. 110-114) Synchrotron ring as a 
multi-turn time-of-flight mass spectrometer. Fujita, Y. (Osaka 
Univ., Toyonaka (Japan). Coll. of General Education). Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Jun 1989. (CONF- 
8903181-—: Workshop on TARN Il, Tanashi (Japan), 1-2 Mar 1989). 
In Workshop on TARN II. Order Number DE90705993. Available 
from NTIS (US Sales Only), PC A07/MF A01. 

A synchrotron ring can be used as a time-of-flight mass spec- 
trometer under one of the two condition; (a) all the particles in the 
ring are cooled down and have a very small momentum spread: 
(b) the ring is tuned so as to achieve an isochronous condition for 
particles circulating in the ring. The methods are suited for the on- 
line mass measurement of short-lived nuclei which are made at an 
upstream production target before the injection. (author). 


11194 Considerations for the use of synchrotron radiation 
sources to measure sub-keV x-ray photoabsorption cross sec 
tions in transmission. Tirsell, K.G. (Univ. of California, Lawrence 
Livermore National Lab., P.O. Box 808, Mail Stop L-45, Livermore, 
CA (US)); DelGrande, N.K. vp. of X-Ray and vacuum ultraviolet in- 
teraction data bases, calculations, and measurements. Del Grande, 
N.K.; Lee, P.; Samson, J.A.R.; Smith, D.Y. SPIE Society of Photo- 
Optical Instrumentation Engineers, Bellingham, WA (1988). DOE 
Contract W-7405-ENG-48. (CONF-8801115—: X-ray and vacuum 
ultraviolet interaction data bases, calculations, and measurements, 
Los Angeles, CA (USA), 14-15 Jan 1988). 

Sub-keV x-ray photoabsorption cross section measurements in 
transmission have been made using synchrotron radiation beam 
lines on the VUV storage ring at the National Synchrotron Light 
Source (NSLS) and on the SPEAR storage ring at Stanford. The 
experimental considerations associated with making absolute mea- 
surements are reviewed along with techniques for resolving 
difficulties. suggestions for future measurements are included. 


11195 Accelerator physics issues at the SSC. Johnson, D.E. 
(Lawrence Berkeley Lab., CA (USA). SSC Central Design Group). 
International Journal of Modern Physics A (USA), 3(11): 2503- 
2544 (1988). 

The proposed Superconducting Super Collider (SSC) is a high- 
luminosity proton-proton colliding-beam accelerator, unique in the 
world, providing access to particle collision energies at least an or- 
der of magnitude greater than are available at existing facilities. The 
design of the SSC has been previously described. Although not the 
final SSC design, this paper updates the previous design to include 
the changes due to the change in cell phase advance from 60 to 
90 degrees, and particularly emphasizes the underlying accelerator 
physics issues which are involved in the SSC. A brief history of the 
SSC program is given followed by detailed design considerations. 
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11196 (AD-A-211901/4/XAB) Dose equivalent LIF TLD 
(thermoluminescent dosimeter) neutron and photon area mon- 
Itor. Final report, 1977-1984. Riel, G.K.; Barnes, E.; Wood, K.; 
Wang, J.C.; Zeman, G. Naval Surface Weapons Center, Silver 
Spring, MD (USA). White Oak Lab. Sep 1988. 33p. (NSWC-TR- 
88-234). Available from NTIS, PC A03/MF A01. 

A passive area monitor was demonstrated that can measure 
neutron and gamma-ray dose equivalents. The monitor combines 
the neutron-moderator shield of a Snoopy remeter with a lithium 
fluoride TLD thermal-neutron and gamma-ray detector. This area 
monitor can be a valuable aid in evaluating personnel LiF TLD 
albedo neutron-dosimeter exposures. Calibrated with PuBe, the 
monitor will read the actual neutron dose equivalent -60 + 160% 
over the neutron energy range from thermal to 14 MeV. Calibrated 
with cobalt 60, the monitor will read the actual gamma-ray dose 
equivalent from -40 to + 0% from 38 keV to Cobalt 60. 


11197 (AD-A-212282/8/XAB) Laboratory x-ray irradiator tor 
cellular radiobiology research studies: Dosimetry report. Tech- 
nical report. Mohaupt, T.H.; Zeman, G.H.; Blakely, W.F.; Elkind, 
M.M. Armed Forces Radiobiology Research Inst., Bethesda, MD 
(USA). Apr 1989. 29p. (AFRRI-TR-89-1). Available from NTIS, PC 
A03/MF A01. 

Dosimetry measurements were performed on a 50 kVp labora- 
tory x-ray irradiator for cellular radiobiology research. The 
measurements were done with a parallel-plate ionization chamber, 
which had a thin aluminized-mylar window, and an extrapolation 
chamber. intercomparison of dosimetry data from the two indepen- 
dent methods showed excellent agreement. Results are presented 
for radiation dose rate, uniformity, and beam quality for operation 
of the tungsten target, beryllium window x-ray tube at 50 kVp, 20 
mA, and with filters either 0.012 mm, 0.180mm, or 0.633-mm thick, 
for arrays positioned at a range of distances from the x-ray tube. 
The data in this report establish a dosimetric link between the cel- 
lular radiobiology research to be performed at AFRRI with the 50 
kVp laboratory x-ray irradiator and the landmark work performed by 
Elkind and Sutton (1960) with a similar device. 


11198 (BNL-43537) More on ZCAL’s response: Position 
dependence, position determination, and collimation effects. 
Cumming, J.B. (Brookhaven National Lab., Upton, NY (USA) ); 
Beavis, D.; Betts, R.R.; Bloomer, M.A.; Chu, Y.Y.; Duek, E.; 
Haustein, P.E.; Juricic, |.; Katcoff, S.; Kaufman, S.B. Brookhaven 
National Lab., Upton, NY (USA). [1989]. 26p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-76CH00016;W- 
31109-ENG-38. Order Number DE90003631. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

Output signals from ZCAL were studied as a function of a 28Si 
beams'’s position on the calorimeter. In moving from the center out 
to 20 cm, Ezca, increases by 9% and the resolution worsens (o/ 
VE increases from 0.73 to 0.82). An algorithm is described for de- 
termining an event's position at ZCAL, a measure of the transverse 
momentum of projectile fragments. It will be interesting to examine 
correlations between data from the spectrometer, TMA, and PbGI 
array and this additional parameter for event characterization. 
Calorimeter acceptance and collimation effects due to beam pipe 
and magnet are discussed. Experimental evidence is presented 
showing narrowing of event distributions and downshifting of en- 
ergy spectra when the E802 magnet is in the 5° position. These 
changes must be considered when using Ezca, as an indication of 
the number of interacting projectile nucleons. 5 refs., 13 figs. 


11199 (CEA-N-2614) Study of hadrons energy resolution 
in a liquid argon calorimeter for the H1 experiment and study 
of supersymmetric particies detection at Hera. Besancon, M. 
CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Physique des Particules Elementaires. Aug 
1989. 353p. (In French). Order Number DE90735782. Available 
from NTIS (US Sales Only), PC A16/MF A01. 

Tests of liquid Argon calorimeters have been carried out at CERN 
in 1986 and 1987 in order to study the properties of the forthcom- 
ing H1 detector calorimeter installed at the HERA collider. In the 
first part of this work, from data analysis, several weighting meth- 
ods of the measured charge for hadronic showers are proposed 
and discussed. These weighting methods allow to correct the non 
compensation of liquid Argon calorimeters and so to optimize the 


hadrons energy resolution. The problem of electrons and pions 
identification is also met. In the second part, selectron and squark 
production is considered in the electrons protons collisions of 
HERA. Signal extraction from standard background is studied with 
the help of a simulation of supersymmetric and deep inelastic scat- 
tering processes as well as a rough simulation of the H1 detector. 


11200 (CIEMAT-626) Low geometry counter for the abso- 
lute measurement of the activity of alpha-emitting sources. 
Garcia-Torano, E.; Acena, M.L. Centro de Investigaciones Energet- 
icas, Medioambientales y Tecnologicas, Madrid (Spain). 1989. 18p. 
(In Spanish). Order Number DE89785677. Available from NTIS 
(US Sales Only), PC A03/MF A01. 

A low-geometry counter is described which allows the absolute 
determination of the activity for alpha-emitting sources. A Si im- 
planted detector is used to obtain the spectrum of the sample. Two 
samples are measured with this counter and a 2 pi gridded ion 
chamber. The results and their uncertainties for both instruments 
are discussed. 


11201 (ETDE-mf-9785641) Study and analysis of drift 
chamber parameters. Martinez Laso, L. Universidad Complutense 
de Madrid (Spain). Facultad de Ciencias Fisicas. 1988. 226p. (in 
Spanish). Order Number DE89785641. Available from NTIS (US 
Sales Only), PC A11/MF A01. 

The present work deals mainly with drift chambers. In the first 
chapter a summary of drift chamber properties is presented. The 
information has been collected from the extensive bibliography 
available in this field. A very simple calculation procedure of drift 
chamber parameters has been developed and is presented in de- 
tail in the second chapter. Some prototypes have been made 
following two geometries (multidrift chamber and Z-chambers). 
Several installations have been used for test and calibration of 
these prototypes. A complete description of these installations is 
given in the third chapter. Cosmic rays, beta particles from a Ru'°® 
radioactive source and a test beam in the WA (West Area) of SPS 
at CERN have been used for experimental purposes. The analysis 
and the results are described for the different setups. The experi- 
mental measurements have been used to produce a complete cell 
parameterization (position as function of drift time) and to obtain 
spatial resolution values (in the range of 200-250 um). Experimen- 
tal results are in good agreement with numerical calculations. 


11202 (INIS-mf-11565, pp. 23-25) Use of M and L transi- 
tions of heavy elements for the determination of a Si(Li) 
detector’s efficiency. Morales, J.R. (Chile Univ., Santiago (Chile). 
Facultad de Ciencias Fisicas y Matematicas); Romo, C.; Dinator, 
M.l.; Llona, F.; Tabacniks, M. Comite Nacional de Espectroscopia 
de Rayos X, Cordoba (Argentina). 1987. (in Spanish). (CONF- 
8711334—: 6. national seminar and 2. Latin American seminar on 
X-ray techniques analysis in progress (SARX '87), Bahia Blanca 
(Argentina), 9-13 Nov 1987). In Advances in X-ray techniques 
analysis. Vol. 6: 6. National seminar and 2. Latin American X-ray 
techniques analysis in progress. (SARX’ 87). Order Number 
DE90705997. Available from NTIS (US Sales Only), PC A11/MF 
A01 - OSTI; INIS. 

The verification of the Si(Li) cryogenic detector’s efficiency may 
be fastly carried out using the M radiations of the heavy elements, 
such as Pb and Au. Thin targets have been bombarded with pro- 
tons of 2.0 and 6.6 MeV, thus resulting the transitions M and L. 
The number of emitted photons are possible to be inferred using 
tabulated cross sections from different authors. The comparison 
with the number of photons registered allows to determine the effi- 
ciency. (S.M.). 


11203 (INIS-mf-11565, pp. 27-40) Instrumental parameters’ 
determination in a fluorescences X-ray Philips PW 1400 equip- 
ment. Martinez, J.M. (Universidad Nacional de la Patagonia, 
Comodoro Rivadavia (Argentina). Facultad de Ciencias Naturales); 
Fasio, |.; Baronio, N.; Viola, M. Comite Nacional de Espectroscopia 
de Rayos X, Cordoba (Argentina). 1987. (in Spanish). (CONF- 
8711334—: 6. national seminar and 2. Latin American seminar on 
X-ray techniques analysis in progress (SARX '87), Bahia Bianca 
(Argentina), 9-13 Nov 1987). In Advances in X-ray techniques 
analysis. Vol. 6: 6. National seminar and 2. Latin American X-ray 
techniques analysis in progress. (SARX’ 87). Order Number 
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DE90705997. Available from NTIS (US Sales Only), PC A11/MF 
A01 - OSTI; INIS. 

The instrumental parameters of a Philips PW 1400 equipment 
wavelengths dispersive are determined; fundamentally, those re- 
lated to the equipment's accuracy (stability at a very short, short 
and long term drift) as well as to those related to the detection sys- 
tem (dead time, detector’s cleaning and detection limit). (S.M.). 


11204 (INIS-SU-138, pp. 40) One-dimensional position sen- 
sitive detector for thermal neutrons. Malyshev, A.L. (AN SSSR, 
Leningrad (USSR). Inst. Yadernoj Fiziki); Antonov, Yu.A.; Dmitriev, 
R.P. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Tsentral'nyj Nauchno-Issledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike. 1988. (In Russian). (CONF-870959-: 1. interna- 
tional conference on neutron physics, Kiev (USSR), 14-18 Sep 
1987). In Neutron physics. V. 4. Order Number DE90705998. 
Available from NTIS (US Sales Only), PC A13/MF A01 - OSTI; 
INIS. 
Short note. 


11205 (INIS-SU-138, pp. 41) Neutron scintillation detector 
on the PhEU 143-1 photomultiplier basis. Talalaev, V.A. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyy Atomnoj Ehnergii SSSR, 
Obninsk (USSR). . Fiziko-Ehnergeticheskij Inst.); Simakov, S.P.; 
Devkin, B.V.; Rakov, |.V.; Kobozev, M.G.; Zhuraviev, B.V. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral'ny) Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (in Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 4. Order Number DE90705998. Available from 
NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 
Short note. 


11206 (INIS-SU-138, pp. 42-46) Multiplicity spectrometer 
with scintillating converter. Adamchuk, Yu.V. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii); Bokalov, T.; Voskanyan, M.A.; 
Kovtun, A.L.; Muradyan, G.V.; Shchepkin, Yu.G. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’ny) Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (In Russian). (CONF-870959—: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 4. Order Number DE90705998. Available from 
NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

A muttsection scintillation 4pi-detector is described. It is intended 
for neutron investigations using the multiplicity spectrometry 
method and made on the basis of Nal(TI) crystals and scintillating 
(n, gamma) converter containing a neutron absorber. It is shown 
that the use of the scintillating converter allows one to increase the 
detection efficiency and the quality of separation of the radiative 
capture and fission events while keeping the neutron background 
at a low level. 6 refs.; 2 figs. 


11207 (INIS-SU-138, pp. 47-51) Efficiency of pulse neutron 
sources. Muradyan, G.V. (Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii). Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral'ny) Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
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Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

Efficiency of explorations with the application of the time-of-flight 
technique depending on neutron source parameters and peculiari- 
ties of the explorations has been considered. 2 refs.; 1 tab. 


11208 (INIS-SU-138, pp. 29) Neutron time-of-flight 
spectrometer for <E,>=14.6 MeV. Besshejko, O.A. (Kievskij Go- 
sudarstvennyj Univ., Kiev (Ukrainian SSR)); Vyong Khyutan; 
Garashchenko, A.P.; Mikhnitskij, |.B. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN 
SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Yadernykh Issledovanij; Gosudarstvenny| Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). 
Tsentral’nyj Nauchno-issledovatel'skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike. 
1988. (In Russian). (CONF-870959-: 1. international conference 
on neutron physics, Kiev (USSR), 14-18 Sep 1987). In Neutron 
physics. V. 4. Order Number DE90705998. Available from NTIS 
(US Sales Only), PC A13/MF A01 - OSTI; INIS. 
Short note. 


11209 (INIS-SU-138, pp. 52-55) Superposition detection 
method with neutron beam on time-of-flight in backscattering 
geometry. Bedbenov, V.S. (AN Gruzinskoj SSR, Tbilisi (USSR). 
Inst. Fiziki). Gosudarstvenny| Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issie- 
dovanij; Gosudarstvennyj; Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). _ Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959—: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

Effective technique for investigation into crystal structures by 
measurement and subsequent analysis of slow neutron scattering 
angular distribution with focusing of intensity of a neutron beam 
diffracted from crystal structure is suggested. Neutron selection ac- 
cording to energies is performed using time-of-flight method in the 
backscattering geometry. A system for elastically scattered neutron 
detection comprising a large number of proportional chambers or 
helium counters located at different distances from a sample within 
the backscattering angle interval is presented. Neutron burst dura- 
tion providing for resolution value sufficient for structural analysis 
should not exceed 10 mus. 3 refs.; 1 fig. 


11210 (INIS-SU-138, pp. 56-59) Time-of-flight telescope for 
charged particles. Pal’shau, |.0. (Leningradskij Tekhnologicheskij 
Inst., Leningrad (USSR)); Kovrigin, B.S. Gosudarstvennyj Komitet 
po lspol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN 
SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Yadernykh Issledovanij; Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). 
Tsentral’ny} Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike. 
1988. (In Russian). (CONF-870959-: 1. international conference 
on neutron physics, Kiev (USSR), 14-18 Sep 1987). In Neutron 
physics. V. 4. Order Number DE90705998. Available from NTIS 
(US Sales Only), PC A13/MF A01 - OSTI; INIS. 

Time-of-flight telescope for measuring the spectrum of charged 
particles produced under high-energy neutron effect is described. 
The telescope developed comprises coincidence circuit which per- 
forms pulse selection from detectors and reduces the correlated 
background. Questions of choice and optimization of the sepctrom- 
eter parameters are considered. 6 refs.; 1 fig. 


11211 (INIS-SU-138, pp. 60) Automatization of experiments 
on the neutron time-of-flight spectrometer. Garashchenyu, V.T. 
(Kievskij Gosudarstvennyj Univ., Kiev (Ukrainian SSR)); Degtyarev, 
A.P.; Mikhnitskij, 1.B. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 





Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 
Short note. 


11212 (INIS-SU-138, pp. 61-65) On-line data acquisition 
system for two-detector neutron spectrometer. Ofengenden, 
R.G. (AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Teoretich- 
eskoj Fiziki); Lyubanskij, G.B.; Grashilin, V.A.; Shalejko, M.A.; 
Pshenichnyj, V.A.; Kislitskij, A.l.; Fedoseev, N.P. Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (In Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 4. Order Number DE90705998. Available from 
NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

A two-detector on-line CAMAC system designed for measure- 
ment and accumulation of thermal neutron spectra produced using 
a neutron time-of-flight spectrometer is described. The measuring 
system comprises an independent controller for fast data reading, 
binary reversive counter, random access memory for spectrum 
accumulation, control unit and data input-output unit to the MERA- 
100/25 complex. The system is autonomous, i.e. spectra are 
measured using an autonomous crate-controller without a com- 
puter. The system provides for a high rate of data transmission 
between the system moduli. The time channel width is set with 1 
mus discreteness within (1-2'*) mus range. The system records 
spectra witout losses under the loads of about 2 pulses/cycle. 


11213 (INIS-SU-138, pp. 66-70) On-line data acquisition 
and processing system for neutron time-of-flight spectrometer 
in the WWR-M Kiev reactor. Ofengenden, R.G. (AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Inst. Yadermykh Issledovanij); Berezin, 
F.N.; Vasilenko, N.P. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

A three-level on-line data acquisition and processing system for 
neutron time-of-flight spectrometer is described. The lower level is 
performed in the CAMAC standard and provides for acquisition of 
spectrometric information in the field of slow neutrons. The medium 
system level containing DVK-2 computer is responcible for data 
representation, experiment control and preliminary data processing 
under off-line operation. The third upper level is performed on the 
base of the MERA-100/25 computer and realises complete physical 
processing and experimental result recording in the on-line regime. 
The system software is considered. On-line data exchange be- 
tween the second and the third level computers is performed 
through a coaxial cable in the CAMAC standard at the rate of up to 
40 k nords/s. The system provides for the measurement of energy 
dependence of sample transmission with 0.055 mus/m resolution. 5 
refs.; 2 figs. 


11214 (INIS-SU-138, pp. 71-74) Time coder for slow neu- 
tron time-of-flight spectrometer. Grashilin, V.A. (AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij); Ofen- 
genden, R.G. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issle- 
dovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
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Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959-—: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

Time coder for slow neutron time-of-flight spectrometer is de- 
scribed. The time coder is of modular structure, is performed in the 
CAMAC standard and operates on line with DVK-2 computer. The 
main coder units include supporting generator, timers, time-to- 
digital converter, memory unit and crate controller. Method for 
measuring background symmetrically to the effect is proposed for a 
more correct background accounting. 4 refs.; 1 fig. 


11215 (INIS-SU-138, pp. 150-154) Estimation of possible 
systematic error value in fast neutron integral flux detection 
by means of hydrogen-containing counters. Davietshin, A.N. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Teoreticheskoj i Ehksperimental’noj 
Fiziki); Tipunkov, A.S.; Tikhonov, S.V.; Tolstikov, V.A.; Bajkalov, 
S.N.; Baranov, V.V. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). _ Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’ny; Nauchno- 
issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959-—: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

The parameter control procedure of the hydrogen containing 
counters have been proposed when operating these counters. The 
range of the combined deviations of the gas pressure neutron en- 
ergies and gas amplification coefficient have been found out. 
Possible systematic errors have been estimated experimentally. 4 
refs.; 1 fig. 


11216 (INIS-SU-138, pp. 155-171) Determination of fission 
fragment counting losses in ionization fission chambers from 
the fission chamber spectrum. Pausch, G. (Technische Univ., 
Dresden (German Democratic Republic). Sektion Physik); Herbach, 
G.M.; Merls, K.; Musiol, G.; Perez, R. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN 
SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Yadernykh Issledovanij; Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). 
Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike. 
1988. (CONF-870959-: 1. international conference on neutron 
physics, Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. 
Order Number DE90705998. Available from NTIS (US Sales Only), 
PC A13/MF A01 - OSTI; INIS. 

The application of fission chambers as fission detectors in nu- 
clear data measurements requires an accurate determination of the 
fission fragment detection efficiency. By means of analytic calcula- 
tions and Monte Carlo method the plateau height of the fission 
chamber spectrum was proved to be a realistic measure of total 
counting loss including effects of targets chemistry and microscopic 
scratches. Simple counting loss/plateau height relations are de- 
duced for idealized plane targets and for target layers on scratched 
backings. 22 refs.; 9 figs.; 1 tab. 


11217 (INIS-SU-138, pp. 172-175) System for measurement 
of neutron capture cross-sections by means of the amplitude 
weighting. Kasman, Ya.A. (AN SSSR, Leningrad (USSR). Inst. 
Yadernoj Fiziki); Laptev, A.V.; Marchenkov, V.V.; Tubol’tsev, Yu.V.; 
Frolushkin, V.M.; Shcherbakov, O.A.; Yurchenko, V.I. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj) Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (In Russian). (CONF-870959-: 1. international 
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conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 4. Order Number DE90705998. Available from 
NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

A modificated measuring station has been developed for neutron 
capture cross-section measurements at the GNEIS time-of-flight fa- 
cility. The station is equiped with the RAM unit (64 K words of core), 
magnetic tape unit and automatic sample changer. 4 refs.; 1 fig. 


11218 (INIS-SU-138, pp. 187-192) Application of magnetic 
analysis for fission cross-section measurements by the time- 
correlated associated particle method. Kalinin, V.A. (Radievyj 
Inst., Leningrad (USSR)); Kovalenko, S.S.; Kuz'min, V.N.; Nemilov, 
Yu.A.; Solin, L.M.; Shpakov, V.I. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh !ssledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (In Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

A new modification of the time-correlated associated particle 
method is considered. To separate the associated particle (AP) from 
the background a magnetic analysis is applied, the background 
contribution at the 7 deg - 22 deg angle of AP flight with respect to 
beam axis being reduced by factor more than one order. The D(d, 
n)®He reaction (Eg=3 MeV) is used to produce neutrons, neutron 
energy is within the 1.8-2.5 MeV range, background contribution is 
AP channel is less than 0.5%, neutron flux through the investigated 
sample amounts to (1-3)x10° per second. 6 refs.; 3 figs. 


11219 (INIS-SU-138, pp. 146-149) Use of the coincidence 
method for measurement of fast neutron flux attenuation in a 
finite energy range. Grigorash, Yu.|. (AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Yadernykh Issledovanij); Dryapachenko, I.P.; 
Zerkin, V.V.; Sokolov, M.V. Gosudarstvennyj Komitet po ls- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
issledovatel’skij inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959-—: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

Measuring methods and results of comparing the shielding prop- 
erties of concrete samples on the base of measuring fast neutron 
transmission through them are described. D (alpha, alphan)p reac- 
tion on a cyclotron beam (27.2 MeV alpha particles) is used as a 
neutron source. Neutrons are detected in councidence with alpha- 
particles. The neutron detector is stilbene scintillator, alpha particle 
detector - DeltaE/E semiconductor telescope detector. Neutron 
transmission measurements within 2-9 MeV range are performed 
by comparing transmission in the channel with and without sample. 
3 figs. 


11220 (INIS-SU-138, pp. 210-212) Neutron-metrical 
definition of heavy nuclide content. Karin, L.V. (Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR)); 
Kroshkin, N.I.; Krivosheev, V.A.; Loginov, V.D.; Nazarenko, V.I.; 
Safonov, V.A.; Shishalov, O.V. Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

Method for control over heavy nuclide content using neutron- 
metrical remote methods based on recording spontaneous fission 
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neutrons or (alpha, n)-reaction on light nuclei is considered. For 
the sake of automating the neutron-metrical control over plutonium 
oxide deposition process a controlling computerized complex 
based on the AM-A-02F1 programmed analyser is developed. To 
perform gauge measurements connected with the determination of 
linear regression coefficient by the least square method a single 
cycle of processing the data on sampling radiochemical analysis is 
enough. 2 refs. 


11221 (INIS-SU-138, pp. 228-232) Studying the high-energy 
part of neutron spectra in the WWR-M reactor. Viasov, M.-F. 
(AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh 
Issledovanij); Kravchenko, S.A.; Litvinskij, L.L.; Purtov, O.A. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issiedovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-lssiedovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (in Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 4. Order Number DE90705998. Available from 
NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

The high-energetic part of the WWR-M reactor neutron spectrum 
has been measured by proton recoil technique. The spectrum 
shape is well described by Maxwell function with E=(2.053+0.007) 
MeV. There is deviation (excess) above 15 MeV which requires 
further study. 11 refs.; 2 figs. 


11222 (INIS-SU-138, pp. 233-237) Fast neutron spectra 
measurement in the WWR-M Kiev reactor horizontal channel 
by activation detector. Viasov, M.F. (AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Yadernykh Issledovanij); Vojtov, A.l.; 
Kadenko, |.N.; Poyarkov, V.A.; Sadovnikova, T.S. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (in Russian). (CONF-870959—: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 4. Order Number DE90705998. Available from 
NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

Methods for measuring fast neutron spectra in the near-the- 
vessel space of nuclear reactors, presenting data on radiation 
doses on reactor vessels, are described. The methods are based 
on applying multicomponent activation detectors (MAD). Neutron 
spectrum measurements were conducted in a horizontal channel of 
the WWR-M Kiev reactor with the neutron flux density of the order 
of 107 cm-*xc—' and 10 MW reactor power. The following reac- 
tions are chosen for measurements: *4Mg(n,p), “°Ti(n,p), 
54Fe(n,p), 5Ni(n,p), °Nb(n,2n), °°Zn(n,2n), 5°Fe(n,p), 'in(n,n’), 
27 Al(n,alpha). Activity of radionuclides produced in MAD was deter- 
mined using Ge(Li) gamma spectrometer and multichannel 
analyser. The MAD methods proposed allows one to regenerate 
the fast neutron spectrum within 1.5-11 MeV energy range with 10- 
15% error. 9 refs.; 1 figs.; 1 tab. 


11223 (INIS-SU-138, pp. 253-256) Experimental determina- 
tion of the weighting function of a total energy gamma-ray 
detector. Corvi, F. (Commission of the European Communities, 
Brussels (Belgium)). Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (CONF-870959-: 
1. international conference on neutron physics, Kiev (USSR), 14-18 
Sep 1987). In Neutron physics. V. 4. Order Number DE90705998. 
Available from NTIS (US Sales Only), PC A13/MF A01 - OSTI; 
INIS. 

Experimental technique for determining efficiency and response 
function of a gamma detector based on CgD¢ liquid scintillator 





within the energy range of up to 10 MeV is described. The tech- 
nique consists in measuring gamma transitions in (p,gamma) 
resonance reaction using Ge detector, connected in coincidence 
with CgDg¢ scintillation detector. °°Mg or °°Si are used as targets. 
The proton energy equals to 1001 or 2220 keV. CgDg detector 
correction parameter and total efficiency values for 16 gamma tran- 
sitions are presented. Based on these data the weighting function 
which is then used for calculating the parameters of 1.15 keV neu- 
tron resonance in 56Fe can be experimentally determined. 13 refs.; 
3 figs. 


11224 (INIS-SU—138, pp. 257-261) interpulse time spectrum 
when measuring slow neutrons. Terent’ev, V.P.; Yakoviev, E.I. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Tsentral'nyj Nauchno-lssledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike. 1988. (in Russian). (CONF-870959-—: 1. interna- 
tional conference on neutron physics, Kiev (USSR), 14-18 Sep 
1987). In Neutron physics. V. 4. Order Number DE90705998. 
Available from NTIS (US Sales Only), PC A13/MF A01 - OSTI; 
INIS. 

The concept of detecting system state is introduced. The system 
state is characterized by a number of secondary noncounted pulses 
which correlate with primary but already counted pulses. The equa- 
tions and solution for probabilities of system states are presented. 
The expression for interpulse time spectrum is found. Processing 
algorithm is suggested for expermental time spectrum. 2 refs. 


11225 (INIS-SU-139) Proceedings of the 6. All-union con- 
ference on microdosimetry: Summaries of reports. Bikbaeva, 
Z.G.; Grigoruk, L.V.; Melik-Gajkazyan, |.Ya.; Polonskij, V.V. 
Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. 
181p. (In Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). Order 
Number DE90706000. Available from NTIS (US Sales Only), PC 
A09/MF A01 - OSTI; INIS. 
Individual papers in these proceedings are separately indexed. 


11226 (INIS-SU—139, pp. 99-100) Model of ionization effect 
fluctuation process in a fast charged particle detector. Khvos- 
tunov, |.K. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow 
(USSR). 1989. (In Russian). (CONF-8904298-: 6. All-Union confer- 
ence on microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). 
In Proceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 5 refs.; 1 tab. RADIATION DETECTORS /ionization; 
ENERGY LOSSES; FLUCTUATIONS; MULTICHARGED IONS; 
IONIZATION 


11227 


(INIS-SU-139, pp. 40) LET-charged particle spec- 
trometer on the base of hydrogen-free proportional counter. 
Alekseev, A.G.; Golovachik, V.T.; Sannikov, A.V.; Smirnov, P.N. 
Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (in 


Russian). (CONF-8904298—: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. PROPORTIONAL COUNTERS/muon detection; 
PROPORTIONAL COUNTERS/neutron detection; ARGON; LET; 
OPTIMIZATION; PHOTONS; PROTON DETECTION; SENSITIV- 
ITY 


11228 (INIS-SU-139, pp. 73-74) Study of the structure of 
emitting objects in a condensation chamber. Lyapidevskij, V.K.; 
Klyachin, N.A.; Maksimov, V.Yu. Moskovskij Inzhenerno-Fizicheskij 
Inst., Moscow (USSR). 1989. (In Russian). (CONF-8904298—: 6. 
All-Union conference on microdosimetry, Kanev (Ukrainian SSR), 
14-25 Apr 1989). In Proceedings of the 6. All-union conference on 
microdosimetry: Summaries of reports. Order Number 
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DE90706000. Available from NTIS (US Sales Only), PC AO9/MF 
A01 - OSTI; INIS. 

L-20850. 

Short note. GAS TRACK DETECTORS/materials testing; ELEC- 
TRON EMISSION; GASES; PARTICLE TRACKS; SPATIAL 
RESOLUTION; SURFACES 


11229 (INIS-SU-139, pp. 177) Study on LET-spectra using 
semiconductor detector in heavy charged particle beam. Bu- 


rakevich, A.R.; Popov, V.1; Portman, A.|. Moskovskij 
Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (In Russian). 
(CONF-8904298-: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. LET/charged particles; GEV RANGE 01-10; GEV 
RANGE 10-100; LET; MEV RANGE 100-1000; PARTICLE BEAMS; 
RADIATION DOSES; SEMICONDUCTOR DETECTORS 


11230 (INIS-SU-139, pp. 103) Study on the parameters of 
measuring console for photodosimetric control. Zubova, O.N.; 
Kozin, A.B.; Fedorov, G.A. Moskovskij Inzhenerno-Fizicheskij Inst., 
Moscow (USSR). 1989. (in Russian). (CONF-8904298—: 6. All- 
Union conference on microdosimetry, Kanev (Ukrainian SSR), 
14-25 Apr 1989). In Proceedings of the 6. All-union conference on 
microdosimetry: Summaries of reports. Order Number 
DE90706000. Available from NTIS (US Sales Only), PC A09/MF 
A01 - OSTI; INIS. 

L-20850. 

Short note. CONSOLES/photographic film dosemeters; ACCU- 
RACY; CALIBRATION; CONSOLES; RADIATION DOSES 


11231 (IPNO-DRE-89-19) Development of large area and 
thin silicon dE/dX detectors. Stab, L.; Bzyl, R. Paris-11 Univ., 91 
- Orsay (France). Inst. de Physique Nucleaire. 1989. 12p. (in 
French). Order Number DE90735765. Available from NTIS (US 
Sales Only), PC AO3/MF A01. 

The aim of this report is to demonstrate the feasibility of thin dE/ 
dX detectors of large areas with today available ultrathin silicon 
membranes. With a fast and easy manufacturing procedure, very 
performant surface barriers with areas up to 1010 mm? and about 
50 mum thick have been realized. 


11232 (JINR-D—1-13-88-172, pp. 217-219) Multiwire propor- 
tional chambers for a wide-aperture magnetic spectrometer. 
Alekseev, A.N. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (USSR). Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki); Bogdanov, E.T.; Vishnevskij, M.E.; Lip- 
kin, A.M.; Men’shchikov, R.A.; Nedosekin, A.A.; Sadykov, V.A.; 
ChistiliJoint Inst. for Nuclear Research, Dubna (USSR). 1988. (in 
Russian). (CONF-8709252-: International symposium on position 
detectors for high energy physics, Dubna (USSR), 22-25 Sep 
1987). In International symposium on position detectors in high en- 
ergy physics. Proceedings. Order Number DE90705987. Available 
from NTIS (US Sales Only), PC A18/MF A01 - OSTI; INIS. 

Multiwire proportional chambers (MPC) for a high-intensity beam 
experiments and studying the processes with high multiplicity of 
secondary particles are described and fabricated. Measurement re- 
sults of 0.48x1.28 m MPC basic performances are presented. At 
monitoring thresholds upto 3 muA, the Ar + CO2 gas mixture is 
used when the monitoring threshold is upto 8 muA argon + 
isobuthane + freon mixture is applied in the chambers. The devel- 
oped readout electronics is highly sensitive with low noise level 
and weak interchannel communications. 3 refs.; 3 figs. 


11233 (LYCEN-T-89-04) Study and adjust of the BGO crys- 
tal matrix, part of the electromagnetic calorimeter used for the 
L3 experiment on LEP. Chakir, H. Lyon-1 Univ., 69 - Villeurbanne 
(France). Inst. de Physique Nucleaire. Jan 1989. 154p. (in French). 
Order Number DE90735769. Available from NTIS (US Sales Only), 
PC AO8/MF A01. 

This work is a study of a 10 x 10 BGO crystal matrix, a part of 
the electromagnetic calorimeter to be used for the L3 experiment 
on LEP at CERN. The scintillation light of each crystal is read out 
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by large area photodiodes (2 x 1.5 cm*). The electronics associ- 
ated with the photodiodes in studied in detail from the charge 
preamplifiers (designed and controlled by Lyon group) to the 
analog-to-digital converters. Special attention is paid to the perfor- 
mances of the detector at low energy, in particular the signal to 
noise ratio is discussed. The electronic noise produced per crystal 
is of the order of 1300 electrons per crystal, i.e. 1.5 MeV BGO. 
This electronic noise consists in an intrinsic part and in a large cor- 
related one which is of importance in the degradation of the 
electromagnetic calorimeter resolution at low energy. These results 
led to the final stage of designing the electromagnetic calorimeter. 


11234 (NIRS-M-73, pp. 23-32) A review of instrumentation 
for determination of radon and its daughters concentration. 
Kurosawa, Ryuhei (Waseda Univ., Tokyo (Japan). Science and En- 
gineering Research Lab.). National Inst. of Radiological Sciences, 
Chiba (Japan). Mar 1989. (in Japanese). (CONF-8712153-: 15. 
NIRS seminar on environmental research, Chiba (Japan), 3-4 Dec 
1987). in Radon in the living environment: Levels and risks. Order 
Number DE90705994. Available from NTIS (US Sales Only), PC 
A15/MF A01. 

The aim of the review is to provide the aid for selection and 
understanding of the radon and its daughters measurement tech- 
niques which have been developed for radiation protection 
activities in various environments such as working of living environ- 
ment. The practical purpose of the measurement for surveillance in 
environmental situation is the dose estimation for the public due to 
the inhalation of natural occurring radioactive materials. The tech- 
niques for the determination of radon and thoron concentratin by 
the active methods with the grab and continuous sampling, and 
also structures of radon monitors of various passive type are de- 
scribed. Explanation was made on the typical instruments for the 
determination of the potential alpha energy concentration (PAEC) 
of radon daughters by the various detecting systems such as solid 
state detector, and for the estimation of integrated PAEC in the 
various environments by the PAEC monitors using the cellulose ni- 
trate film or TLD elements (author). 


11235 (NIRS-M-73, pp. 89-100) A program for nationwide 
investigation om indoor radon concentration by a passive 
monitor. Uchiyama, M. (National Inst. of Radiological Sciences, 
Chiba (Japan)); Iwasaki, T.; Kankura, T.; Fujimoto, K.; Nakamura, 
Y.; Kobayashi, S.; Matsumura, K. National Inst. of Radiological Sci- 
ences, Chiba (Japan). Mar 1989. (in Japanese). (CONF-8712153-: 
15. NIRS seminar on environmental research, Chiba (Japan), 3-4 
Dec 1987). In Radon in the living environment: Levels and risks. 
Order Number DE90705994. Available from NTIS (US Sales Only), 
PC A15/MF A01. 

Dwellings of western type are increasing in Japan which have 
lesser natural ventilation than the traditional Japanese type. The 
dose to respiratory systems from indoor radon and its daughters in 
thus considered to increase because of the decreased ventilation. 
A nationwide program is in progress to determine radon concentra- 
tions in more than 6000 houses. From the standpoint of time and 
cost saving, the measurements are made mostly in the homes of 
high school science teachers, which were selected in each prefec- 
ture in a rate of 0.016 % to the total number of houses. About 30 
% of the teachers who were approached agreed to join in the pro- 
gram. A passive type radon dosemeter, in which a sheet of 
polycarbonate film as the alpha-ray detector is mounted, is used to 
measure indoor radon concentration. This dosemeter is strong in 
structure, easy to handle, and inexpensive. The radiosensitivity of 
the dosemeter is kept sufficiently stable to the changes in the am- 
bient conditions. Two dosemeters are supplied to each dwelling to 
be set in 2 different rooms. Measurements are made at the same 
positions of the same room for 1 year by 2 successive periods of 
about 6 months each. According to the experience of the first year 
of the program, about 90 % of the selected houses was able to 
complete the full year measurement. Considering the losses at 
various steps in the procedures, the country average of the con- 
centration will be assessed finally by the data obtained for about 
70 to 80 % of dosemeters distributed. As the preliminary result, 
about 40 Ba/m® was the average indoor radon concentration in Ky- 
oto, Shiga and Osaka at the beginning of December 1987. The 
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process and conditions are described which determine radon con- 
centration practically in the present program. (author). 


11236 (ORNL/CSD/FTR-3495) [Quality control programs 
for isotope dilution mass spectrometry]: Foreign trip report, 
October 23—-November 15, 1989. Bayne, C.K. Oak Ridge National 
Lab., TN (USA). 11 Dec 1989. 11p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC05-840R21400. Order Number 
DE90004259. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


This visit to the Safeguards Analytical Laboratory (SAL) exam- 
ined the procedures for isotope dilution analysis by mass 
spectrometry (IDMS) and the procedures for calibrating each ion 
collector on multicollector mass spectrometers. Quality control data 
were collected to develop a simulation program of the IDMS proce- 
dure. This simulation program will be used to analyze the effects of 
measurement errors on the final uranium and plutonium concentra- 
tion calculations. An experiment for calibrating multicollectors was 
designed to examine the effect of temperature changes during an 
isotopic measurement. The results will be sent to ORNL for statisti- 
cal analysis. 11 refs., 1 fig., 1 tab. 


11237 Linear CCD with enhanced x-ray quantum efficiency. 
Ables, E. (Lawrence Livermore National Lab., CA (USA)); Bionta, 
R. pp. 424 of X-ray instrumentation in astronomy Il. Golub, L SPIE 
Society of Photo-Optical Instrumentation Engineers, Bellingham, 
WA (1988). DOE Contract W-7405-ENG-48. (CONF-8808210-—: X- 
ray instrumentation in astronomy Il, San Diego, CA (USA), 15-17 
Aug 1988). 

The authors discuss a linear CCD they developed with enhanced 
quantum efficiency to x-rays. The primary objective is to replace an 
existing scanning pinhole camera used to evaluate x-rays optics 
that they are developing. The scanning pinhole camera can take up 
to 3 hours to acquire a single scan of data. Several scans may be 
required in order to evaluate an optics part. By using a linear CCD, 
an entire scan of data can be taken at the same time, which would 
reduce the data collection time for an optics part to a few minutes. 


11238 Development and test of fully depleted pn-CCD’s for 
x-ray detection. Struder, L. (Max-Planck-institut fur Physik und As- 
trophysik, Karl-Schwarzschild-Str.1, D - 8046 Garching bei 
Munchen (DE)); Brauninger, H.; Lutz, G.; Meier, M.; Predehl, P.; 
Sterzik, M.; Kemmer, J.; Rehak, P. pp. 424 of X-ray instrumenta- 
tion in astronomy Il. Golub, L SPIE Society of Photo-Optical 
instrumentation Engineers, Bellingham, WA (1988). (CONF- 
8808210—-: X-ray instrumentation in astronomy Il, San Diego, CA 
(USA), 15-17 Aug 1988). 

The authors describe the fabrication of fully depletable pn CCD’s 
on high resistivity 280 um thick silicon. Their operation is based on 
the semiconductor drift chamber principle. They are designed as 
energy and position sensitive radiation detectors for X-rays and 
(minimum-) ionizing particles. Two-dimensional semiconductor de- 
vise modeling demonstrates the basic charge transfer mechanisms. 
Prototypes of the detectors have been tested in quasistatic and dy- 
namic conditions. A preliminary charge transfer inefficiency € has 
been determined to less than 10° at shift frequencies varying be- 
tween 500 kHz and 6 MHz. The charge loss during the transfer is 
discussed. As a consequence, an improved design had been de- 
veloped for a new fabrication which is currently being tested. 


11239 ALEXIS: An ultrasoft x-ray monitor experiment using 
miniature satellite technology. . Priedhorsky, W.C. (Los Alamos 
National Lab., NM (USA)); Bloch, J.J.; Smith, B.W.; Strobel, K.; 
Ulibarri, M.; Chavez, J.; Evans, E.; Siegmund, O.H.W.; Marshall, 
H.; Vallerga, J. pp. 424 of X-ray instrumentation in astronomy Il. 
Golub, L SPIE Society of Photo-Optical Instrumentation Engineers, 
Bellingham, WA (1988). (CONF-8808210-: X-ray instrumentation 
in astronomy Il, San Diego, CA (USA), 15-17 Aug 1988). 

Los Alamos and Sandia National Laboratories are building an ul- 
trasoft X-ray monitor experiment. This experiment called ALEXIS 
(Array of Low-Energy X-Ray Imaging Sensors), consists of six com- 
pact normal-incidence telescopes. ALEXIS will operate in the 70 - 
110 eV band. It is described in this paper. The ultrasoft X-ray EUV 
band is nearly uncharted territory for astrophysics. ALEXIS, with its 
wide fields-of-view and well-defined wavelength bands, will comple- 
ment the upcoming NASA Extreme Ultraviolet Explorer and ROSAT 
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EUV Wide Field Camera, which are sensitive broad-band survey 
experiments. The program objectives of ALEXIS are discussed. 


11240 Experimental neutron spectroscopy down to 1 keV. 
Miller, W.H. (Univ. of Missouri, Columbia (USA)); Meyer, W. Trans- 
actions of the American Nuclear Society (USA), 59: 132-134 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

A spherical, hydrogen-filled, proton recoil, neutron spectrometer 
has been implemented for spectral measurements down to 1 keV. 
It is generally acknowledged that gas-filled proton recoil spectrome- 
ters are capable of detecting neutron spectra down to an energy of 
~1 keV, but few data are available that experimentally verify this 
claim. For the work reported here, a series of experimental mea- 
surements have been performed to calibrate the detector system in 
this energy range. Subsequently, this detection system will be used 
as a tool for measuring small amounts of hydrogen in steel and for 
neutron dosimetry measurements. A spherical (Benjamin-type) pro- 
ton recoil detector from LND* was used. 


11241 Wire chamber. Atac, M. To Dept. of Energy, Washing- 
ton, DC. USA Patent 4,857,740. 15 Aug 1989. Filed date 12 May 
1987. USA Patent Application 7 049,058. Int. Cl. GO1T 1/185. 6p. 
Available from Patent and Trademark Office, Box 9, Washington, 
DC 20232. 

The author presents a wire chamber or proportional counter de- 
vice, such as Geiger-Mueller tube or drift chamber, improved with 
a gas mixture providing a stable drift velocity while eliminating wire 
aging caused by prior art gas mixtures. The new gas mixture is 
comprised of equal parts argon and ethane gas and having ap- 
proximately 0.25% isopropyl alcoho! vapor. 
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11242 (CONF-900202—4) Steep front impulse tests on a 
solid-state relay. Salas, T.M. (BDM International, Inc., Albu- 
querque, NM (USA) ); Wiggins, C.M.; Barnes, P.R. Oak Ridge 
National Lab., TN (USA). [1990]. 7p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract ACO05-840R21400. 
From IEEE Power Engineering Society winter meeting; Atlanta, GA 
(USA); 4-9 Feb 1990. Order Number DE90004243. Available from 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

A protective relay, subjected to a high voltage steep front im- 
pulse, has been shown to fail in the laboratory. Laboratory 
experiments were performed to characterize the response of a pro- 
tective relay to steep front impulses. These impulses may be the 
result of a nuclear induced high altitude electromagnetic pulse. 
Tests were also conducted to quantify the protection offered by a 
surge protection package on the dec circuits of a relay system. Re- 
sults from these tests were used to assess the vulnerability of a 
protective relay. 


11243 (INIS-SU-139, pp. 32-33) Possibility of latching un- 
der the action of microdosimetric effects. Ratkin, A.V. 
Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (In 
Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 1 ref.; 2 figs. FIELD EFFECT TRANSISTORS/ 
physical radiation effects; ELECTRIC CONDUCTIVITY 


11244 (INIS-SU-139, pp. 47) Effect of nuclear reactions in 
the problem of single fallures. Belyanov, A.A.; Kurnaev, S.A.; 
Chumakov, A.|. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow 
(USSR). 1989. (In Russian). (CONF-8904298-—: 6. All-Union confer- 
ence on microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). 
In Proceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 
L-20850. 


Short note. INTEGRATED CIRCUITS/physical radiation effects; 
ERRORS; IONIZATION; MEV RANGE 10-100; MICRODOSIME- 
TRY; NEUTRON BEAMS; NUCLEAR REACTIONS 


11245 (INIS-SU-139, pp. 48) Contribution of passive re- 
gions into electric charge collected by the p-n junctions from 
@ track of a distant particle. Belyanov, A.A.; Kurnaev, S.A; 
Tenizbaev, A.N.; Chumakov, A.|. Moskovskij Inzhenerno-Fizicheskij 
Inst., Moscow (USSR). 1989. (In Russian). (CONF-8904298-: 6. 
All-Union conference on microdosimetry, Kanev (Ukrainian SSR), 
14-25 Apr 1989). In Proceedings of the 6. All-union conference on 
microdosimetry: Summaries of reports. Order Number 
DE90706000. Available from NTIS (US Sales Only), PC A09/MF 
A01 - OSTI; INIS. 

L-20850. 

Short note. INTEGRATED CIRCUITS/physical radiation effects; 
ALPHA PARTICLES; ELECTRIC CHARGES; MEV RANGE 10-100; 
MICRODOSIMETRY; P-N JUNCTIONS; PARTICLE TRACKS 


11246 (INIS-SU-139, pp. 50) Selectivity effect of alpha par- 
ticles on microelectronic-circult memory elements. Borisova, 
M.N.; Goleminov, N.G.; Kramer-Ageev, E.A. Moskovskij 
Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (in Russian). 
(CONF-8904298-: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AO9/MF A014 - OSTI; INIS. 

L-20850. 

Short note. 2 refs. MICROELECTRONIC CIRCUITS/physical 
radiation effects; ALPHA DECAY; ALPHA PARTICLES; RELIABIL- 
ITY; THORIUM; URANIUM 


11247 (INIS-SU-139, pp. 104) Peculiarities of microdosi- 
metric effects in GaAs structures. Gromov, D.V.; Elesin, V.V.; 
Eliseev, K.G. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow 
(USSR). 1989. (in Russian). (CONF-8904298-: 6. All-Union confer- 
ence on microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). 
In Proceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC A09/MF A01 - OSTI; INIS. 

L-20850. 

Short note. FIELD EFFECT TRANSISTORS/physical radiation 
effects; SCHOTTKY BARRIER DIODES/physical radiation effects; 
CHARGE COLLECTION; GALLIUM ARSENIDES; IONIZATION; 
MEV RANGE 10-100; PROTON BEAMS; SENSITIVITY 


11248 (LA-11705-MS) Destructive testing of *He propor- 
tional counter tubes. Adams, E.L. Los Alamos National Lab., NM 
(USA). Dec 1989. 29p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-36. Order Number DE90004166. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Helium-3 proportional counter tubes are useful in the nondestruc- 
tive (active, passive, and delayed neutron) assay of many types of 
nuclear materials. It became apparent in the mid-1970s that in- 
tense neutron irradiation degraded the resolution and efficiency of 
the tubes. Experiments were performed to document this observa- 
tion. When californium shufflers were introduced to assay fissile 
material, tube degradation became a concern to shuffler designers. 
Further testing was performed to quantify both the type of radiation 
and the dose necessary to damage °He tubes. This report 
presents the results of the study. 6 refs., 21 figs. 


11249 (N-89-30154) Nuclear fragmentation studies for mF- 
croelectronic application. Ngo, D.M.; Wilson, J.W.; Buck, W.W.; 
Fogarty, T.N. National Aeronautics and Space Administration, 
Hampton, VA (USA). Langley Research Center. 1989. 22p. (NASA- 
TM-4143;L—16635;NAS—1.15:4143). Available from NTIS, PC 
A03/MF A01. 

A formalism for target fragment transport is presented with appli- 
cation to energy loss spectra in thin silicon devices. Predicted 
results are compared to experiments with the surface barrier detec- 
tors of McNulty et al. The intranuclear cascade nuclear reaction 
model does not predict the McNulty experimental data for the high- 


est energy events. A semiempirical nuclear cross section gives an 
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adequate explanation of McNulty’s experiments. Application of the 
formalism to specific electronic devices is discussed. 


11250 Radiation effects on electronics: Hostile environ- 
ments. Bridgman, C.J.; Sabochick, M.J. Transactions of the 
American Nuclear Society (USA), 59: 21-22 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

The purpose of this paper is to describe the radiation fields in 
which the electronics must survive. Most of the attention is given to 
nuclear weapon environments. The space radiation environment is 
given less attention, and reactor environments are mentioned only 
in passing. 


11251 Basic mechanisms of radiation effects on electronic 
materials and devices. Winokur, P.S. Transactions of the Ameri- 
can Nuclear Society (USA), 59: 22-23 (1989). (CONF-890604—: 
Annual meeting of the American Nuclear Society, Atlanta, GA 
(USA), 4-8 Jun 1989). 

Many defense and nuclear reactor systems require complemen- 
tary metal-oxide semiconductor integrated circuits that are tolerant 
to high levels of radiation. This radiation can result from space, 
hostile environments or nuclear reactor and accelerator beam envi- 
ronments. In addition, many techniques used to fabricate today’s 
complex very-large-scale integration circuits expose the circuits to 
ionizing radiation during the process sequence. Whatever its origin, 
radiation can cause significant damage to integrated-circuit materi- 
als. This damage can lead to circuit performance degradation, logic 
upset, and even catastrophic circuit failure. This paper provides a 
brief overview of the basic mechanisms for radiation damage to 
silicon-based integrated circuits. Primary emphasis is on the effects 
of total-dose ionizing radiation on metal-oxide-semiconductor 
(MOS) structures. 


11252 CMOS [complementary metal-oxide semiconductor] 
design for radiation hardness in digital applications. Kingsley, 
W.E. Transactions of the American Nuclear Society (USA), 59: 
23-24 (1989). (CONF-890604—: Annual meeting of the American 
Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Processing and, to a lesser degree, circuit innovations discussed 
herein have permitted a steady improvement in the radiation hard- 
ness of digital complementary metal-oxide semiconductor (CMOS) 
integrated circuits from the mid-1970s to the present. The strides 
made in hardening CMOS for digital applications may be outstrip- 
ping the designer's capability for exploitation as circuit complexities 
increase. Tools providing significant productivity enhancement can 
be adapted for use in circuit design for radiation hardness. 


11253  Silicon-on-insulator materials and devices. Hosack, 
H.H. Transactions of the American Nuclear Society (USA), 59: 24 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Silicon-on-insulator (SOl) has emerged during the past several 
years as the most promising approach to satisfying the increasingly 
demanding requirements for integrated circuits tolerant to 
total-dose X rays as well as to transient radiation pulses and high- 
energy particles. The basic mechanisms of radiation damage and 
circuit performance implications in SOI are similar in some respects 
to the effects in other integrated circuit technologies; however, 
there are several unique effects and device-related consequences 
that are available due to the thin silicon layers and buried oxide in- 
sulator used in the SO! device structure. The basic features of SOI 
materials and their fabrication, as well as the unique areas where 
radiation effects in SO! devices differ from those in devices pro- 
duced on bulk silicon. The fabrication requirements for materials for 
complementary metal-oxide semiconductors (CMOS) and bipolar 
SOI devices are considered in this paper as well as the relation- 
ship between material fabrication and device requirements. 


11254 Radiation test guidelines for digital microcircults. Si- 
mons, M. Transactions of the American Nuclear Society (USA), 
59: 24-25 (1989). (CONF-890604—: Annual meeting of the Ameri- 
can Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The objective of this paper is to provide an overview of radiation 
test guidelines for digital microcircuits. These guidelines are based 
on recommended semiconductor test methods and on radiation 
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test procedures formulated for use by developers of hardened 
very-large-scale interaction devices. Since the static random 
access memory (SRAM) is widely used as a technology demon- 
stration chip and radiation test vehicle, the SRAM is used as a 
representative example of the device under test. These guidelines 
are discussed for each of four main radiation threat or test environ- 
ments, neutron fluence, total ionizing dose, ionizing dose rate 
(upset, latchup, and survivability), and single-event upset. 


11255 Variations in the electrostatic response of circuit 
boards with x-ray bremsstrahlung spectra. Seidler, W.A. Trans- 
actions of the American Nuclear Society (USA), 59: 26-27 (1989). 
(CONF-890604—: Annual meeting of the American Nuclear Society, 
Atianta, GA (USA), 4-8 Jun 1989). 

Electronics, exposed to the prompt radiation of a nuclear event, 
experience not only transient radiation effects in electronics (TREE) 
from dose deposited in devices but also current injected into the 
device from photoelectrons, which couple into the circuit lands on 
the printed circuit boards, an effect referred to as box internal elec- 
tromagnetic pulse (IEMP). Laboratory pulsed radiation machines 
employ electron bremsstrahlung to generate their spectra. For such 
machines, the dose deposited over a circuit board increases ap- 
proximately as the cube of the diode voltage. To achieve a higher 
dose, it is desirable to increase the diode voltage. To test a piece 
of electronics, it is desirable to generate both the IEMP and TREE 
responses. This paper illustrates the variation of the box IEMP with 
bremsstrahlung diode power-weighted-mean diode voltage and dis- 
cusses the causes of the variation. 


11256 Practical aspects of systems hardening. Shepherd, 
W.J. Transactions of the American Nuclear Society (USA), 59: 27- 
29 (1989). (CONF-890604—-: Annual meeting of the American 
Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Applications of hardening technology in a practical system 
require a balance between the factors governing affordability, pro- 
ducibility, and survivability of the finished design. Without careful 
consideration of the top-level system operating constraints, a de- 
sign engineer may find himself with a survivable but overweight, 
unproductive, expensive design. This paper explores some lessons 
learned in applying hardening techniques to several laser commu- 
nications programs and is intended as an introductory guide to 
novice designers faced with the task of hardening a space system. 


11257 Characterization of space radiation environment in 
terms of the energy deposition in functionally important vol- 
umes. Braby, L.A. (Pacific Northwest Laboratory, Richland, WA 
93352 (US)); Metting, N.F.; Wilson, W.E.; Ratcliffe, C.A. AIP Con- 
ference Proceedings (American Institute of Physics) (USA), 
186(1): 350-358 (15 May 1989). DOE Contract ACO6-76RL01830. 
(CONF-8711149-: Conference on high energy radiation back- 
ground in space, Sanibel Island, FL (USA), 2-5 Nov 1987). 

The effects of small energy depositions on both biological and 
electronic systems in a space enviroment are discussed. (AIP) 


4404 Well Logging Instrumentation 
Refer also to citation(s) 9498, 11153 


4405 Thermal Instrumentation 
Refer also to citation(s) 11261 


11258 (ALS/TR-89-25) Measurements of heat-transfer coef- 
ficients In the interaction regions between oblique shock 
waves and turbulent boundary layers with a multi-layered thin 
film heat transter gauge. Hayashi, Masanori; Sakaurai, Akira; 
Aso, Shigeru. Sandia National Labs., Albuquerque, NM (USA). Sep 
1989. 14p. Translation source information not available. Sponsored 
by U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
Order Number DE90004123. Available from NTIS, PC A03/MF A01 
- OSTI. 

We authors have been able to use a supersonic wind tunnel with 
a long air flow duration for the purpose of measuring in detail sur- 
face heat flux in the interference regions of the shock wave and 
the turbulence boundary layer. Moreover, we test produced a new 





heat flux sensor having high spatial resolution and high speed re- 
action properties, and reported in regard to its measurement 
principles, manufacturing method, and calibration methods. As for 
this sensor, an extremely thin film having a high resistance is 
formed on a thermally conductive body, and by obtaining the tem- 
perature slope which is created due to the heat flux which passes 
over this by means of a two layer metallic thin film resistive ther- 
mometer which is painted on the upper and low surface of this film, 
the thermal flux can be obtained directly. 3 refs., 11 figs., 1 tab. 


11259 (CONF-900228-1) Modeling a self-calibrating ther- 
mocouple for use in a smart temperature measurement 
system. Ruppel, F.R. Oak Ridge National Lab., TN (USA). [1989]. 
7p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. From IEEE instrumentation and measurement 
technology; San Jose, CA (USA); 13-15 Feb 1990. Order Number 
DE90003697. Available from NTIS, PC A02/MF A01 - OSTI. 

A smart temperature measurement system was developed that 
consists of a commercially available self-calibrating thermocouple 
connected to a data-acquisition system with a specially designed 
algorithm capable of automatically detecting the calibration temper- 
ature of the self-calibrating thermocouple. The self-calibrating 
thermocouple has a high-purity, low melting point metal encapsu- 
lated near its thermojunction. The time-temperature record of the 
thermocouple forms a plateau at the phase transition temperature 
of the encapsulated metal, providing a single-point calibration. 
Since the plateau is usually not horizontal, a major effort of the 
work reported here was to determine which point of the phase 
transition plateau is the actual phase transition temperature. A fi- 
nite difference computer simulation program was written to explain 
the thermodynamic behavior of the system. Based on a literature 
review and simulation analysis, a method was developed to recog- 
nize which point on the melting or freezing plateau curve is the 
actual phase transition temperature of the encapsulated metal. The 
known phase transition temperature is compared to the reported 
melting or freezing point of the encapsulated metal to determine the 
magnitude of error in the thermocouple output. 10 refs., 12 figs. 


11260 (EUR-12042) Recovery of heat from UHF transmit- 
ters and improved heat production and _ distribution: 
Demonstration project: Final report. Dauge, J. (Radiotelevision 
Belge de la Communaute Franciase (RTBF), Brussels (Belgium)). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). Directorate General Telecommunications, Information 
Industries and Innovation; Radiotelevision Belge de la Commu- 
naute Franciase (RTBF), Brussels (Belgium). c 1989. 13p. 
Sponsored by Commission of the European Communities. Contract 
EE/110/82-BE. Available from NTIS (US Sales Only), PC A03/MF 
A01; Office for Official Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg; Price: ECU 5. 

The energy efficiency of the RTB’s transmitters is deplorable. 
The UHF transmitters at Viessart, the station covered by this 
project, absorb 75.4 kW of electricity but radiate only 11 kW from 
the aerial. In other words, theoretically 64.4 kW could be recov- 
ered. Most of this is lost in the “heart” of the transmitter, i.e. in the 
circuit for cooling the klystrons (picture and sound unit). The pri- 
mary aim of this project is, therefore, to recover the heat lost in the 
klystrons. This project offers clear benefits to RTBF. The energy 
saved by recovering heat lost by the transmitters would signifi- 
cantly cut the cost of heating the premises. The RTBF took the 
Viessart project as an opportunity: to scale down the conventional 
low-temperature auxiliary heating system; to close down a conven- 
tional heating system in an adjacent building now heated by the 
new installations; and to add an automatic control system govern- 
ing all the installations to allow maximum heat recovery and cover 
users’ exact requirements. 4 figs. 


11261 (NAL-TR-999) Simplified CARS thermometry for 
practical use. Gomi, Mitsuo; Watanabe, Yasuo; Eguchi, Kunihisa; 
Kurosaw, Yoji; Kanai, Yoshikazu. National Aerospace Lab., Chofu, 
Tokyo (Japan). Oct 1988. 26p. (In Japanese). Order Number 
DE89910191. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

By introducing a creative spectroscopy, National Aerospace Lab- 
oratory developed a Coherent Anti-Stokes Raman Spectroscopy 
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(CARS) thermometry unit, capable of simply and quickly process- 
ing the data, which was reported in summary. The measurement 
technology by laser being widely applied to the combustion study, 
the CARS is particularly taken notice of. The CARS, though excel- 
lent in many points as an optical measurement method, has 
defective points. The newly developed unit, mainly composed of 
laser, optics (incoming and outgoing parts) and spectroscopic pro- 
cessor, is characterized by the adoption of beam division method 
by the triangular prism and dye laser of simple structure, in order 
to effectively utilize the minimum angle crossed-beam method, one 
of beam conformity methods. That unit can measure the tempera- 
ture, as compared with the past CARS thermometry unit, much 
more quickly and more nearer to the actual time. That unit also re- 
alized the lowering in price and diminution in dimension. It has 
however no large difference from the past one in measurement ac- 
curacy. 25 refs., 38 figs. 


4406 Optical Instrumentation 
Refer also to citation(s) 10621, 10682, 11187, 11260 


11262 (ALS/TR-89-26) Some properties of amorphous Si 
thin films and Its application to sensors-(I) power sensors. 
Sugiura, Itsuo; Kodato, Setsuo; Takahashi, Kiyoshi; Konagi, 
Makoto. Sandia National Labs., Albuquerque, NM (USA). [1989]. 
11p. Translation source information not available. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
Order Number DE90004124. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

We will concentrate on amorphous Si thin films which can be 
made into a thin film at comparatively low temperatures and can 
be piled on by the employing the glow electrical discharge method. 
Lastly, we will test produce a contact heat type power sensor, and 
evaluate its performance its performance as a power sensor. 8 
refs., 2 figs., 1 tab. 


11263 (SAND—89-2274) A fiber optic weight monitor for in- 
trusion sensing applications. Pfeifer, K.B.; Butler, M.A. Sandia 
National Labs., Albuquerque, NM (USA). Nov 1989. 24p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. Order Number DES0004984. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

A fiber optic weight monitor is described that utilizes single-mode 
optical fiber technology at 1300 nm. The sensor, based on a 
Michelson interferometer, provides a pulse train output with the fre- 
quency reflecting the rate of change of the loading on the sensor. 
The characteristic time signature of footfalis on the sensor has 
been determined and the total number of counts per footfall is 
shown to be a measure of the individuals’ weight. The response of 
the sensor to acoustic noise and temperature variations has also 
been determined. 3 refs., 8 figs. 


11264 (UCRL-101940) Computer aided design based opti- 
cal system modeling. Geraghty, P. Lawrence Livermore National 
Lab., CA (USA). 12 Sep 1989. 42p. Sponsored by US. 
Department of Defense. DOE Contract W-7405-ENG-48. (CONF- 
8910220-2: DOE workshop on computer aided engineering, Los 
Alamos, NM (USA), 24 Oct 1989). Order Number DE90003453. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The feasibility of an optical system is usually first determined 
through experiment. If the system performance during the experi- 
mental deviates from what is anticipated, the source of the 
deviation is isolated and corrected, then the system is tested 
again. Any new anomaly detected during the second test must be 
corrected and the system must be tested once more. This design 
cycle is repeated as many times as necessary to produce the de- 
sired system performance. Typically, the experiment is in the form 
of a bench test. With the advent of CAD systems with sophisti- 
cated programming and 3-D capabilities, optical systems can now 
be tested on a computer before components are bought and test 
fixtures are fabricated. Modeling the optical system on a computer 
provides an opportunity for cost savings and reduced design time 
by finding major design flaws before hardware is made. As an ex- 
ample, consider an optical system that uses a laser, beamsplitter, 
and two detectors to measure the translation and rotation of a 
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piece of mechanical hardware. The beamsplitter and detectors 
would be defined as surfaces using the CAD software and their 
properties would be stored as entity attributes. The laser beam 
path would be defined as a series of lines starting from an origin 
and ending at the detectors. The optical modeling program, written 
in the CAD system programming language, would determine the 
laser path using the optical properties and surface geometry stored 
in the CAD data base. The modeling program could also simulate 
movement of the mechanical hardware, pass the coordinate read- 
ings of the detectors to the system data acquisition program, and 
compare the known movements with the derived movements, mak- 
ing it possible to test the validity of the data acquisition program as 
well as the optical system. 8 refs., 7 figs. 


11265 Review of precision surface generating processes 
and their potential application to the fabrication of large opti- 
cal com mts. Stowers, |.F. (Lawrence Livermore National Lab., 
CA (USA)); Kemanduri, R.; Baird, E.D. pp. 376 of Advances in fab- 
rication and metrology for optics and large optics. Arnold, J.P.; 
Parks, R.E SPIE Society of Photo-Optical Instrumentation Engj- 
neers, Bellingham, WA (1988). DOE Contract W-7405-ENG-48. 
(CONF-8808120—: Advances in fabrication and metrology for optics 
and large optics, San Diego, CA (USA), 14-19 Aug 1988). 

Over the last decade a wide variety of processes applicable to 
ultraprecision contouring and polishing have evolved. Examples of 
these processes include float polishing, elastic emission machining, 
erosive jet, ion milling, plasma assisted chemical etching, and pre- 
cision ductile grinding. These processes are reviewed with the 
intent of comparing their removal rates, resultant surface rough- 
ness, demonstrated contour accuracy, and applicability to the 
manufacture of large optical components. The incentive for this 
study is the evolution of a deterministic manufacturing process able 
to lower the cost of fabricating large precision optical components 
by an order of magnitude. 


11266 Direct machining of a non-axisymmetric phase cor- 
rector. Schenz, R.F. (Lawrence Livermore National Lab., CA 
(USA)); Patterson, S.R.; Saito, T.T. pp. 376 of Advances in fabrica- 
tion and metrology for optics and large optics. Arnold, J.P.; Parks, 
R.E SPIE Society of Photo-Optical Instrumentation Engineers, 
Bellingham, WA (1988). DOE Contract W-7405-ENG-48. (CONF- 
8808120—: Advances in fabrication and metrology for optics and 
large optics, San Diego, CA (USA), 14-19 Aug 1988). 

One of the most challenging optical components to fabricate is a 
non-axisymmetric part. The authors discuss their use of the Large 
Optics Diamond Turning Machine, (LODTM), to make a part called 
a phase corrector. The Phase corrector is an annular optical com- 
ponent that is used to generate a known spectrum of time varying 
aberration. If the corrector has the property distribution of spatial 
frequencies and amplitudes it will function correctly. Since the fre- 
quencies and amplitudes were the important requirement on the 
surface figure, the surface of the part was specified in the Fourier 
domain. 


11267 Pyroelectric line scanner for remote IR imaging of 
vehicles. Jakowatz, C.V. Jr. (Sandia National Labs., Albuquerque, 
NM (US)); Smiel, A.J.; Eichel, P.H. vp. of Infrared technology XiIll. 
Spiro, |.J SPIE Society of Photo-Optical Instrumentation Engineers, 
Bellingham, WA (1987). (CONF-8708193—: 13. infrared technology, 
San Diego, CA (USA), 18-20 Aug 1987). 

In this paper the design and development of a small-aperture 
imaging system used for surveillance of vehicular traffic at night is 
discussed. Such a sensor may have applicability to the safeguard- 
ing of a secure facility, where it is important to monitor vehicle 
activity near the facility perimeter. The sensing element is a linear 
pyroelect focal plane array. Motion of a target vehicle provides for 
scanning in the horizontal direction, and negates the need for a 
chopper to produce a differential IR signal. Also presented are vari- 
ous digital image processing procedures that are employed to 
enhance the collected image data. Processed images collected 
with this prototype system are shown. 


11268 Strengths and limitations of the phase Doppler tech- 
nique for simultaneous measurements of particle velocity and 
size. Livesiey, D.M. (Material Physics and Metallurgy Div., Harwell 
Lab., Oxfordshire, OX11 ORA (GB)). pp. 878 of Laser technologies 
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in industry. Soares, O.D.D.; Almeida, S.P.; Bernardo, L.M SPIE 
Society of Photo-Optical Instrumentation Engineers, Bellingham, 
WA (1988). (CONF-8806341—: Laser technologies in industry, 
Porto (Portugal), 6-8 Jun 1988). 

Laser Doppler velocimetry (LDV) is a well-established technique 
for making non-intrusive measurements of particle velocities in a 
wide variety of situations. However, the particle velocities so mea- 
sured are often much more useful if the sizes of the individual 
particles measured are also known. While it is possible to analyze 
standard LDV signals to obtain measurements of particle size si- 
multaneously with those of particle velocity in some circumstances, 
this method is difficult to use on a routine basis. The recent exten- 
sion of LDV usually known as the phase-Doppler technique has, 
however, made simultaneous size and velocity measurements 
much more straightforward. The principles of this method and its 
strengths and limitations are discussed. Application of this tech- 
nique to a number of industrially important flows is considered, and 
some of the problems encountered are described. 


4407 Geophysical and Meteorological Instrumenta- 
tion 
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11269 (ALS/TR-89-20) A new type of radioluminescent 
light source. Bursics, L. (Magyar Tudomanyos Akademia, Bu- 
dapest (Hungary). Izotopintezete); Forster, T.; Szabo, A.; Koller, K. 
Sandia National Labs., Albuquerque, NM (USA); Magyar Tudo- 
manyos Akademia, Budapest (Hungary). Izotopintezete. [1989]. 7p. 
Translated of Hungarian Patent No. Sho 180-569, April 30, 1984. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. Order Number DE90004294. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

The invention involves a radioluminescent light source, in which 
the radiation of a radioactive gas excites the luminescent material, 
made of a transparent material and located within a gastight coat- 


ing. 


11270 (ETDE-IT-89-52) A heated thermocouple probe for 
dynamic level and phase detection at high pressure and high 
temperature. Annunziato, M.; Manzi, G.; Pasqualini, A.; Presaghi, 
M.; Romanelio, F. ENEA, Casaccia (Italy). Dipt. Reattori Termici. 
Jul 1988. 25p. Order Number DE90733659. Available from NTIS 
(US Sales Only), PC A03/MF A01. 

A new measuring system is presented for level detection and 
flow regime recognition at high pressure and temperature condi- 
tions based on a heated thermocouple sensor that provides for 
local phase detection on the basis of the different heat transfer co- 
efficients of the two phases. The sensor consists of a heated 
thermocouple in series with a fluid thermocouple. The electric 
heater is fed by a feed back supply that aims to maintain a prese- 
lected temperature difference between the sensor and the fluid. 
Design features are such as to consent the system's quick re- 
sponse (0.060 seconds), mechanical robustness and the ability to 
work in temperature transients. The system has successfully been 
tested at high pressure (up to 160 bar) and high temperature (up to 
350 C) for long times (more than 500 hours) in transient two-phase 
flow. The developed device can be employed in several industrial 
applications such as level detection in pressure vessel and steam 
generators, pipeline monitoring of nuclear plants or oil transporta- 
tion systems and component control (e.g. turbomachines). Some 
successfully implemented applications are described. 


11271 


(ORNL/FTR-3488) [Performance of an Inductively 
Coupled Plasma-mass Spectrometer Analyzer system]: For- 
eign trip report, November 13-17, 1989. Stewart, J.H.; Christie, 
W.H. Oak Ridge National Lab., TN (USA). 17 Nov 1989. 29p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. Order Number DE90004002. Available from NTIS, PC 
A03/MF A01 - OSTI. 
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The Analytical Chemistry Division was notified on Monday, Octo- 
ber 25, 1989, that the new ICP-MS analyzer fabrication was 
completed and the system would be ready for the detailed perfor- 
mance testing required for shipping approval on November 13, 
1989. The travelers promptly prepared travel authorization forms 
and obtained certified NIST (NBS) and EPA reference materials to 
be utilized for the equipment certification. The tests began on 
November 13 as scheduled and concluded on Thursday, Novem- 
ber 16. The analyzer system was well made, the VG staff was 
knowledgeable, and completely cooperative. A new quality assur- 
ance feature of acceptance was introduced into this purchase, and 
we met with the VG Quality Assurance Manager, Mr. Steven Ward. 
He impressed us with his concern for producing the highest quality 
product and agreed to fill out the ORNL QA certification document. 


11272 Bessel beam ultrasonic transducer: Fabrication 
method and experimental results. Hsu, D.K. (Ames Laboratory, 
lowa State University, Ames, lowa 50011 (US)); Margetan, F.J.; 
Thompson, D.O. Applied Physics Letters (USA), 55(20): 2066- 
2068 (13 Nov 1989). DOE Contract W-7405-ENG-82. 

We report experimental results from a first-of-a-kind ultrasonic 
transducer that generates a beam with a Bessel function profile. 
Using a technique of nonuniform poling, an axially symmetric 
Bessel function pattern is “polarized into” a piezoelectric ceramic 
element. The resulting circular-disk transducer has the usual full- 
plating electrode configuration, but produces an ultrasonic beam 
with a radial displacement profile approximating that of the Bessel 
function Up (A, both in amplitude and in phase. The radiation field 
of a 1-in.-diam, 2.25 MHz Bessel transducer mapped out with a 
point probe shows good agreement with calculated results using a 
Gauss-Hermite model. Bessel transducers are of particular interest 
in attempts to achieve “diffractioniess” beams. 


11273. image processing of multispectral x-ray photoelec- 
tron spectroscopy images. King, P.L. (Stanford Synchrotron 
Radiation Laboratory, SLAC Bin 99, P.O. Box 4349, Stanford, Cali- 
fornia 94305 (USA)); Browning, R.; Pianetta, P.; Lindau, |.; 
Keenlyside, M.; Knapp, G. Journal of Vacuum Science and Tech- 
nology, A: Vacuum, Surfaces, and Films (USA), 7(6): 3301-3304 
(Nov 1989). DOE Contract AC03-82ER13000. 

A new direct imaging photoelectron microscope has been demon- 
strated at the Stanford Synchrotron Radiation Laboratory. Data are 
obtained in the form of spectrally resolved images with a lateral 
resolution of <5 yu. The microscope produces a series of projected 
images with 64x64 picture elements. These images are recorded 
digitally and represent a very large data set. Image statistical meth- 
ods have been used to reduce and present the image information. 


11274 Compact portable diffraction moire interferometer. 
Deason, V.A.; Ward, M.B. To Dept. of Energy, Washington, DC. 
USA Patent 4,850,693. 25 Jul 1989. Filed date 23 May 1988. USA 
Patent Application 7 197,235. Int. Cl. GO1B 9/02. 10p. Available 
from Patent and Trademark Office, Box 9, Washington, DC 20232. 

The authors present a compact and portable moire interferome- 
ter used to determine surface deformations of an object. The 
improved interferometer is comprised of a laser beam, optical and 
fiber optics devices coupling the beam to one or more evanescent 
wave splitters, and collimating lenses directing the split beam at 
one or more specimen gratings. Observation means including film 
and video cameras may be used to view and record the resultant 
fringe patterns. 
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11275 (ALS/TR-89-16) Description of “KORA” military war 
game simulation model, H-45, Revision C, December 1982. 
(KORA modelibeschreibung, H-45, Rev. C, Dezember 1982). 
Sandia National Labs., Albuquerque, NM (USA); Industrieanlagen- 
Betriebsgeselischaft m.b.H., Ottobrunn (Germany, F.R.). 6 Jun 
1989. 82p. Translation source information not available. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC04-76DP00789. 
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Order Number DE90004292. Available from NTIS, PC AO5/MF A01 
- OSTI; GPO Dep. 

This document describes the computerized simulation of war 
games by the Federal Republic of Germany. Among subjects cov- 
ered are: “Command Post Command and Control”, “Activity of a 
Command Post’, “Model Concept’, “Reconnaissance Equipment’, 
“Reconnaissance Areas”, “Operational Readiness”, “Communica- 
tions Intelligence”, “Brigade Monitoring Radar’, and “Artillery.” 
(FSD) 


11276 (CONF-900216-2) The effects of natural and en- 
hanced Van Allen Belt radiation on a space based weapon 
platform. Santoro, R.T.; Barnes, J.M.; Johnson, J.O. Oak Ridge 
National Lab., TN (USA). [1990]. 5p. Sponsored by U.S. Depart- 
ment of Defense. DOE Contract ACO5-840R21400. From HEART 
conference; Monterey, CA (USA); 12-16 Feb 1990. Order Number 
DE89016219. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
Monte Carlo radiation transport calculations have been per- 
formed to estimate the effects of natural (protons and electrons) 
and weapon enhanced (electron) Van Allen Belt (VAB) radiation on 
a space deployed weapon platform. (The satellite configuration 
adopted for this study represents the authors’ concept of such a 
system.) The purpose of this study was to evaluate the long term 
and transient effects of these radiation modes on the components 
of a satellite deployed in a circular orbit at an altitude of 500 km 
and inclination angle of 0-deg. These kinds of satellites must sur- 
vive long-term (up to 10 years) exposure to the natural radiation 
environment and the effects of enhanced radiation introduced when 
nuclear weapons are detonated in space. This paper describes the 
platform/weapon system and its components, the Van Allen Belt 
spectra, the methods of calculation, and summarizes the radiation 
damage to platform components from VAB protons and electrons 
and enhanced electron belt radiation. 1 ref., 11 figs., 2 tabs. 


11277 (ORNL/TM—11343) Combat modeling with partial dif- 
ferential equations: The bidimensional case. Protopopescu, V. 
(Oak Ridge National Lab., TN (USA)); Santoro, R.T.; Cox, R.L.; 
Rusu, P. Oak Ridge National Lab., TN (USA). Jan 1990. 29p. 
Sponsored by U.S. Department of Defense; U.S. DOE Defense 
Programs. DOE Contract AC05-840R21400. Order Number 
DE90004465. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The system of partial differential equations recently introduced to 
model combat in one spatial dimension has been extended to in- 
clude two spatial dimensions and has numerically integrated to 
demonstrate its capability to describe maneuver. Engagement sce- 
narios wherein the attacking force(s) employs the frontal attack, 
turning movement, envelopment, or infiltration against a fixed de- 
fensive force are presented for various combinations of troop and 
firepower ratios. The time and spatial distributions of the forces are 
displayed in graphical form along with approximate attrition rates 
as a function of battle duration. The results establish that the PDE 
formalism replicates these maneuver forms within the constraints 
and present development of the model. 12 refs., 8 figs. 


4501 Chemical Explosions and Explosives 
Refer also to citation(s) 10851 


11278 (SAND-—88-3302) Mathematical analysis of a two- 
phase model for reactive granular material. Embid, P. (New 
Mexico Univ., Albuquerque, NM (USA). Dept. of Mathematics); 
Baer, M. Sandia National Labs., Albuquerque, NM (USA). Dec 
1989. 50p. Sponsored by U.S. DOE Management & Administration. 
DOE Contract AC04-76DP00789. Order Number DE90004222. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The combustion of reactive granular materials from deflagration 
to detonation involves a very complex sequence of events. Under- 
standing this combustion is of great importance in assessing 
energetic material hazards particularly in application to propellant 
systems. The complexity of this phenomenon is the result of the in- 
terplay of different thermal and mechanical processes. Deflagration 
is a low-speed combustion event dominated by transport effects, 
whereas detonation involves high-speed combustion governed by 
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shock wave development and propagation. Under favorable condi- 
tions, combustion (which originates as a low-speed reactive wave) 
accelerates and the combination of the modes of combustion is the 
essence of the phenomenon of deflagration-to-detonation transition 
(DDT). 6 refs., 5 figs. 


11279 Coherent anti-Stokes Raman spectroscopy of shock- 
compressed liquid oxygen. Schmidt, S.C. (Los Alamos, New 
Mexico 87545 (US)); Moore, D.S.; Shaw, M.S.; Johnson, J.D. Jour- 
nal of Chemical Physics (USA), 91(11): 6765-6771 (1 Dec 1989). 
Vibrational spectra of liquid oxygen, shock compressed to several 
high-pressure/high-temperature states, were obtained using single- 
pulse multiplex coherent anti-stokes Raman scattering (CARS). 
The experimental spectra were compared to synthetic spectra cal- 
culated .using a semiclassical model for the CARS intensities and 
best fit vibrational frequencies, peak Raman susceptibilities, and 
Raman linewidths. Up to the maximum shock pressure of 9.6 GPa, 
the vibrational frequencies were found to increase monotonically 
with pressure. An empirical fit, which could be used as a pressure/ 
temperature/frequency calibration standard, showed that the Ra- 
man frequency shifts could be accurately described by linear 
pressure and temperature dependences. Above ~9 GPa, the liquid 
oxygen opacity at 632.8 nm increased rapidly, presumably because 
of proximity (collision)-induced absorption. Calculations showed 
that the induced absorption did not resonantly enhance the CARS 
spectra, but did attenuate the laser beams and the CARS signals. 
The measured linewidths suggest that the vibrational dephasing 
time decreased to approximately 1 ps at the highest pressures. 


4502 Nuclear Explosions and Explosives 
Refer also to citation(s) 9886, 11241 


11280 (AD-A-211928/7/XAB) Nuclear weapons effects sem- 
inar. Hewlett, T.; Haney, B. Boeing Military Airpiane Co., Del City, 
OK (USA). 10 Apr 1987. 208p. Available from NTIS, PC A10/MF 
A01. 

The purpose of the seminar was to provide the following infor- 
mation to newly assigned MMEAS survivability engineers: a. An 
awareness of the magnitude and complexity of the varied nuclear 
threats. b. An overview of general and specific Air Force policies 
and procedures in these areas: 1. A.F. Tech Order system 2. 
Maintenance Data Collection system 3. Hardness Maintenance/ 
Hardness Surveillance 4. Configuration control. c. A detailed look 
at the electronic threat, Electromagnetic Pulse (EMP), and how to 
safegaurd against it. d. Methods of detecting degradations in the 
hardness of a system or subsystem through testing and inspection. 


11281 (AD-A-212795/9/XAB) Long-wave atmospheric noise 
model. Phase 1. Volume 2. Mode parameters. Technical report, 
18 September 1987-14 October 1988. Warber, C.R. Pacific-Sierra 
Research Corp., Los Angeles, CA (USA). 10 Apr 1989. 184p. 
Available from NTIS, PC AO9/MF A01. 

See also Volume 1, AD-A212794. 

The full-wave propagation code is used to calculate waveguide 
mode parameters in spread-debris environments in order to de- 
velop a long-wave atmospheric noise model. The parameters are 
stored for retrieval whenever the model is exercised. Because the 
noise-model data encompass parameters of all significant modes 
for a wide range of ground conductivities, frequencies, and 
nuclear-environment intensities, graphs of those parameters are 
presented in this volume handbook format. 


11282 (CONF-900202-3) On the HEMP [high-altitude elec- 
tromagnetic pulse] response of protective relays. Thomas, D.E. 
(BDM International, inc., Albuquerque, NM (USA) ); Wiggins, C.M.; 
Barnes, P.R. Oak Ridge National Lab., TN (USA). [1990]. 8p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract ACO5-840R21400. From IEEE Power Engineering Society 
winter meeting; Atlanta, GA (USA); 4-9 Feb 1990. Order Number 
DE90003718. Available from NTIS, PC AO2/MF A01 - OSTI. 

An assessment of the susceptibility of protective relays to the 
transients produced by high-altitude electromagnetic pulse (HEMP) 
events is presented in this paper. Several mechanisms responsible 
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for coupling of HEMP to relay terminals are examined. The pre- 
dicted relay responses to HEMP events are compared to measured 
data on a solid state based relay’s impulse. 11 refs., 16 figs. 


11283 (CONF-900216-—3) Nuclear weapon radiation effects 
on a Space Based Interceptor weapon platform. Johnson, J.O.; 
Smith, M.S.; Santoro, R.T. Oak Ridge National Lab., TN (USA). 
[1990]. 5p. Sponsored by U.S. Department of Defense. DOE Con- 
tract ACO05-840R21400. From HEART conference; Monterey, CA 
(USA); 12-16 Feb 1990. Order Number DE89016258. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The purpose of this study was to determine the dose to the vari- 
ous electronic components and sensitive areas (fuel tanks) of a 
representative Space Based Interceptor (SBI) weapon platform due 
to an exo-atmospheric nuclear weapon detonation. In particular, 
the damage resulting from incident neutrons, gamma-rays, and x- 
rays generated by the weapon detonation was assessed for the 
critical electronic components and for materials whose chemical/ 
physical properties might degrade. To perform this analysis, a three 
dimensional ORNL computer model of a SBI weapon platform was 
devised to estimate the effects of natural and nuclear weapon radi- 
ation on the external surfaces and materials and on the internal 
components. It should be noted that the SBI weapon platform used 
in this study represents the author’s concept of such a system. 3 
refs., 1 fig., 3 tabs. 


11284 (ORNL/Sub-88-02238/1) HEMP [high-altitude electro- 
magnetic pulse] test and analysis of selected recioser-control 
units. Liu, T.K. (LuTech, Inc., Oakland, CA (USA) ); Sands, S.H.; 
Tesche, F.M.; Barnes, P.R. Oak Ridge National Lab., TN (USA); 
LuTech, Inc., Oakland, CA (USA). Aug 1989. 48p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC05-840R21400. Order Number DE90004417. Available from 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

A simulated HEMP test was performed on power line recloser- 
control units in the ARES facility during the month of October 
1988. Two types of recioser-control units were tested: an electronic 
control unit presently in wide use in electric power distribution 
systems and a new microprocessor based unit presently being in- 
troduced to electric utilities. It was found that the ARES fields did 
not cause reproducible disruptive failure of the equipment. Minor 
upsets, which were considered to be non-disruptive to the recloser 
operation, were observed. The test results were compared to the 
results of an analysis from a previous study and it is concluded 
that the probability of disruptive failure of field operating recloser- 
control units subjected to a nominal unclassified HEMP 
environment is small. 3 refs., 30 figs., 1 tab. 


11285 (PB—90-850538/XAB) Electromagnetic pulse (EMP): 
Phenomena, simulation, and hardening. November 1986- 
October 1989 (Citations from the INSPEC: Information 
Services for the Physics and Engineering Communities data 
base). Report for November 1986-October 1989. National Tech- 
nical Information Service, Springfield, VA (USA). Nov 1989. 157p. 
Available from NTISPC NO1/MF NO1. 

Supersedes PB-89-850119. 

This bibliography contains citations concerning natural and nu- 
clear electromagentic pulse (EMP) phenomena. Analyses and 
simulations of EMP interactions and coupling with various suscepti- 
ble objects and devices and their responses are presented. 
Protective methods and technology are also considered along with 
test techniques and results. Attention is also given to computer- 
aided EMP analysis. (This updated bibliography contains 278 
citations, 83 of which are new entries to the previous edition.) 


11286 (UCRL-52000-88-11, pp. 1-8) Cratering phenomeno- 
ogy revealed through discrete-element modeling. Lawrence 
Livermore National Lab., CA (USA). 1988. In Energy and Technol- 
ogy Review, November 1988. Order Number DE89007941. 
Available from NTIS, PC A03/MF A01. 

The discrete-element code DIBS (discrete interacting block sys- 
tem), developed at the Lawrence Livermore National Laboratory, 
provides much more realistic modeling of the fragmentation and 
particle interactions involved in cratering in jointed rocks than do 
the continuum models that traditionally have been used for such 
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tasks. The author has used the DIBS code to simulate the under- 
ground explosion in the Sulky Event, successfully capturing both 
the near-vertical motion recorded in motion pictures of the event 
and the approximate height of the rubble mound. It is clear that 
discrete-element modeling is also very well suited to evaluating the 
stability of tunnels in jointed rocks under dynamic loading and to 
analyzing the progression of chimney collapse above cavities 
formed during nuclear tests in those geologies. 


4503 Nuclear Explosion Detection 


11287 (AD-A-212217/4/XAB) Inversion of P coda for 
isotropic scatterers at the Yucca Flat test site. Lynnes, C.S.; 
Lay, T. Michigan Univ., Ann Arbor, Mi (USA). Dept. of Geological 
Sciences. Jun 1989. 17p. Available from NTIS, PC A03/MF A01. 

Pub. in Bulletin of the Seismological Society of America, Vol. 79, 
No. 3, 790-804(Jun 1989). 

Although many studies have addressed the statistical properties 
of P coda, there have been few attempts to analyze coda in a de- 
terministic framework. In this analysis, 1050 teleseismic P-wave 
seismograms from 32 Yucca Flat explosions are inverted for the lo- 
cations of any isotropic point scatterers in the source region that 
contribute coherent arrivals to the coda. A rectangular grid of po- 
tential scattering locations is constructed around the source array 
and the semiblance (a measure of waveform ensemble coherence) 
for each point is computed by slant-stacking the full set of seismo- 
grams at various move-out velocities. The potential resolution , or 
sensitivity, of the method for this data set is tested by constructing 
a corresponding suite of synthetic seismograms with direct arrivals 
plus arrivals from various point scatters and calculating the semi- 
blance at each point on the grid. The particular source-station 
geometry produces better sensitivity near the array. Sensitivity is 
enhanced parallel to the trend of the elongated source array and 
diminished in the orthogonal direction. Stacking the data for a ve- 
locity of 2.5 km/sec yields relatively high semiblance values in the 
central portion of the test site as well as about 10 km to the ENE, 
and moderately high semiblance values about 10 km to the WNW. 


11288 (LA-11649-MS) SHALE analysis of decoupling un- 
derground nuclear events. DeVault, G.P. Los Alamos National 
Lab., NM (USA). Dec 1989. 20p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC04-76DP00789. Order Number 
DE90004653. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

With the aid of SHALE, a first-principles stress-wave code, un- 
derground nuclear bursts in spherical and ellipsoidal cavities have 
been modeled and analyzed. Gravitational overburden corrections 
are discussed. Reduced displacement potentials and surface 
oscillations were considered in investigations of the degree of de- 
coupling and the character of the bursts. 4 refs., 19 figs. 


4504 Nuclear and Radiological Warfare 


11289 (AD-A-212647/2/XAB) Long-range planning perspec- 
tives on nuclear war at sea: Naval nuclear crisis management. 
Final report, September 1987-August 1988. Kartchner, K.M. 
Naval Postgraduate School, Monterey, CA (USA). Sep 1988. 60p. 
(NPS-56-88-032). Available from NTIS, PC A04/MF A01. 

This report presents a conceptual discussion of the implications 
of maritime nuclear weapons for crisis management, and discusses 
the following themes: (1) strategic nuclear weapons have played 
significant crisis control and termination functions in the past; (2) 
current U.S. Navy maritime theater nuclear warfare capabilities, by 
virtue of their dispersal throughout the fleet, are very likely to be in- 
volved either directly or indirectly in future crisis responses by 
naval forces; (3) crisis response is a key feature of the Maritime 
Strategy’s plan for deterring war and controlling escalation; and (4) 
maritime theater nuclear capabilities may both enhance and im- 
pede naval crisis management objectives. 


11290 (AD-A-—212736/3/XAB) Use of the computer code 
ATR to relate DREO (Defence Research Establishment Ottawa) 
experimental results to nuclear battlefield threats. Technical 
note. Cousins, T. Defence Research Establishment, Ottawa, ON 


4504 Nuclear and Radiological Warfare 


(Canada). Feb 1989. 40p. (DREO-TN-89-10). Available from NTIS, 
PC A03/MF A01. 

The computer code ATR allows quick reliable predictions of the 
neutron and gamma-ray radiation environments to be expected on 
the battlefield. This report details how ATR output may be related 
to recent DREO experimental results, especially in the TREE 
(Transient Radiation Effects on Electronics) area. It is the conclu- 
sion of this work that the prompt gamma-ray dose rate effects will 
be the most serious on the battlefield. 


11291 (AD-A-212748/8/KAB) Use of the computer code 
ATR to relate DREO experimental results to nuclear battlefield 
threats. Technical note. Cousins, T. Defence Research Establish- 
ment, Ottawa, ON (Canada). Feb 1989. 40p. (DREO-TN-89-10). 
Available from NTIS, PC A03/MF A01. 

Text in English; abstract in French and English. 

The computer code ATR allows a quick reliable predictions of the 
neutron and gamma-ray radiation environments to be expected on 
the battlefield. This report details how ATR output may be related 
to recent DREO environmental result, especially in the TREE 
(Transient Radiation Effects on Electronics) area. It is the conclu- 
sion of this work that the prompt gamma-ray dose rate effects will 
be the most serious on the battlefield. 


11292 (ORNL-6384) Markets, distribution, and exchange 
after societal cataclysm. Cantor, R.A. (Oak Ridge National Lab., 
TN (USA) ); Henry, S.; Rayner, S. Oak Ridge National Lab., TN 
(USA). Nov 1989. 174p. Sponsored by U.S. Federal Emergency 
Management Agency. DOE Contract AC05-840R21400. Order 
Number DE90004407. Available from NTIS, PC AO8/MF A01 - 
OSTI; GPO Dep. 

The report identifies constraints and opportunities for the restora- 
tion of economic exchange following nuclear war. Four survival 
scenarios are postulated based on high or low levels of damage to 
(1) institutions that signal trading opportunities, reduce transaction 
costs, and regulate and enforce contracts, and (2) resources that 
are used to create and define wealth. The four scenarios are best 
case, worst case, resource abundance, and an institution intensive 
case. Three kinds of literature were reviewed, (1) the economics 
literature on formal markets, (2) the sociological literature on infor- 
mal markets, and (3) the economic anthropology literature on 
pre-capitalist and pre-industrial exchange. From this corpus a set 
of non-market and market exchange structures are derived and 
rendered as rules vectors describing their operation. Each of the 
four survival scenarios is expounded as a subset of the possible 
exchange structures that is logically compatible with the constraints 
defining that scenario. 242 refs. 


11293 (ORNL/TM—11271) Arsenal of democracy in the face 
of change: Economic policy for industrial mobilization in the 
1990s. Bjornstad, D.J. (Oak Ridge National Lab., TN (USA)); 
Chester, C.V.; Hardy, B.H.; Horwich, G.; Sullivan, P.J.; Trumble, 
D.A.; Brinkerhoff, J.R.; Gutmanis, |. Oak Ridge National Lab., TN 
(USA). Dec 1989. 94p. Sponsored by U.S. Federal Emergency 
Management Agency. DOE Contract ACO5-840R21400. Contract 
FEMA EMW-84-E-1737. Order Number DE90005022. Available 
from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

Does the US possess the economic capability to produce con- 
ventional weapons in sufficient quantity and quality to compensate 
for the impending reduced strategic nuclear deterrent? Have 
changing economic conditions — domestic and worldwide — 
changed this ability? Are there policies that would enhance this 
ability in the face of economic change? In each case, the simple 
answer appears to be yes — but there is a much more complex 
story to tell. The capability to produce conventional weaponry today 
is more important than in the past. Nuclear parity and arms limita- 
tions agreements have and will continue to place additional 
reliance on conventional weaponry as a deterrent to major con- 
flicts. It is also more difficult to produce conventional weapons than 
in the past. Modern non-nuclea: weaponry is increasingly sophisti- 
cated, evolves rapidly, and becomes obsolete rapidly. Current 
strategy calls for continued modernization rather than maintenance 
of large weapon inventories. The nation implicitly relies on the abil- 
ity to surge and/or mobilize production to meet the needs of a 
military buildup. 39 refs., 14 figs., 20 tabs. 
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4505 Strategic Defense initiative 


4505 Strategic Defense Initiative 


11294 (AD-A-211858/6/XAB) SDIO (Strategic Defense initie- 
tive Organization) Technical information Management Center 
bibliography of unclassified books: January 1988-December 
1988. Strategic Defense Initiative Organization, Washington, DC 
(USA). Dec 1988. 22p. Available from NTIS, PC A03/MF A01. 

BALLISTIC MISSILE DEFENSE/bibliographies; INFORMATION 
CENTERS; BIBLIOGRAPHIES; INFORMATION SYSTEMS; PUB- 
LIC INFORMATION; MANAGEMENT 


11295 (AD-A-211859/4/XAB) SDIO (Strategic Defense 
Initiative Office) Technical Information Management Center bib- 
liography of unclassified documents: January 1988-December 
1988. Strategic Defense Initiative Organization, Washington, DC 
(USA). Dec 1988. 104p. Available from NTIS, PC AO6/MF A01. 

BALLISTIC MISSILE DEFENSBE/bibliographies; INFORMATION 
CENTERS; BIBLIOGRAPHIES; INFORMATION SYSTEMS; PUB- 
LIC INFORMATION; MANAGEMENT 


11296 (AD-A-211985/7/XAB) FY 1990/FY 1991 biennial bud- 
get descriptive summaries for the Strategic Defense initiative 
Organization. Strategic Defense Initiative Organization, Washing- 
ton, DC (USA). Jan 1989. 1983p. Available from NTIS, PC AO9/MF 
A01. 

Availability: Document partially illegible. 

This document was prepared to provide information on the 
Strategic Defense Initiative Organization (SDIO) Research, 
Development, Test, and Evaiuation (RDT&E) program to the con- 
gressional committees during the FY 1990/FY 1991 budget 
hearings. The descriptive summaries provide narrative and fiscal 
information on the SDIO program elements and the projects con- 
tained therein. 


11297 (AD-A-212669/6/XAB) SDS (Strategic Defense Sys- 
tem) software measurement plan. Technical report, 5 
December 1988-14 July 1989. Analytic Sciences Corp., Arlington, 
VA (USA). 14 Jul 1989. 68p. (TASC-TR-9033-3). Available from 
NTIS, PC A04/MF A01. 

This report presents a plan for the introduction of software mea- 
surement into the SDS development program. This plan was 
developed based on an evaluation of SDS Software measurement 
requirements, and an assessment on software measurement pro- 
cesses and availability of measurement support tools. The pian 
focuses on both near-term and longer-term tasks necessary to initi- 
ate and maintain a viable software measurement program for the 
SDS. Near-term tasks are oriented toward review, assimilation, and 
refinement of a proposed SDS Software Measurement approach, 
and use of existing software-metrics tools. Longer-term tasks target 
modeling of software development life cycles and definition of 
additional metrics development, validation, and automated imple- 
mentation. 


11298 (LA-UR-89-3767) Progress with small, high- 
magnetic-field spheromaks in CTX. Wysocki, F.J.; Fernandez, 
J.C.; Henins, |.; Jarboe, T.R.; Marklin, G.J.; Mayo, R.M. Los 
Alamos National Lab., NM (USA). 1989. 5p. Sponsored by U.S. 
DOE Management & Administration. DOE Contract W-7405-ENG- 
36. (CONF-8911130—7: 11. US/Japan workshop on field-reversed 
configurations and compact toroids, Los Alamos, NM (USA), 7-9 
Nov 1989). Order Number DE90003395. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The current CTX program is directed towards using spheromaks 
as an energy transfer medium to accelerate metal plates to 
hypervelocity. In the proposed scheme, the spheromak is first com- 
pressed by accelerating a large plate to moderate velocity (3-5 
km/s) with high explosives (HE). Another smaller plate is designed 
such that it experiences little force until the spheromak is com- 
pressed to a size comparable to the small plate. Then the force on 
the small plate rises quickly, accelerating this plate to high velocity. 
Present theoretical calculations indicate velocity gain of the small 
plate over the large plate as high as four, which could produce 20 
km/s small plate velocity. In principle, the final velocity is limited 
only by the sound speed of the spheromak, and in practice, is 
probably limited by ohmic heating in the plate, the amount of en- 
ergy that can be delivered to the large compression plate, and the 
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energy dissipated by the spheromak during compression. Taking 
these effects into account, final velocities in the range 40-100 km/s 
might be achievable. 8 figs. 


11299 (LA-UR-89-4006) Design of a spheromak compres- 
sor driven by high explosives. Henins, |. (Los Alamos National 
Lab., NM (USA) ); Fernandez, J.C.; Jarboe, T.R.; Marsh, S.P.; 
Marklin, G.J.; Mayo, R.M.; Wysocki, F.J. Los Alamos National Lab., 
NM (USA). [1989]. 5p. Sponsored by U.S. DOE Energy Research; 
U.S. DOE Management & Administration. DOE Contract W-7405- 
ENG-36. (CONF-8911130-—8: 11. US/Japan workshop on 
field-reversed configurations and compact toroids, Los Alamos, NM 
(USA), 7-9 Nov 1989). Order Number DE90003652. Available from 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

High energy density spheromaks can be used to accelerate a 
thin section of the flux conserver wall to high velocities. The energy 
density of a spheromak, formed by conventional helicity injection 
into a flux conserver, can be increased by reducing the flux 
conserver volume after the spheromak is formed. A method of ac- 
complishing this is by imploding one wall of the flux conserver with 
high explosives. The velocity of a wall driven by high explosives is 
about 3-5 km/sec, which is not exceptionally fast. Magnetic equilib- 
rium calculations show that for some imploding flux conserver 
geometries, the energy density of the spheromak can be suddenly 
increased on an Alfven time scale by the tendency of the sphero- 
mak to maintain a state of minimum energy per unit helicity, which 
is equivalent to minimizing \ = yoj/B. In this process, as the initial 
flux conserver dimensions are reduced under the explosive drive, 
the characteristic 4 of the configuration increases. Then, if there is 
an attached flux conserver region whose dimensions are such that 
its becomes lower than for the imploding region, the spheromak 
will quickly transfer to this region, even if its volume is smaller, 
thus increasing the energy per unit volume. We call this the “natu- 
ral switching” feature of spheromaks. The simplest such geometry 
is a cylindrical flux conserver with one end being driven by high ex- 
plosives. An attached, smaller-diameter on-axis cylinder has a thin 
end wall which is accelerated when the spheromak switches into 
the smaller cylinder. 2 refs., 2 figs. 


4506 Chemical and Biological 


11300 (AD-A-212574/8/XAB) Capillary column GC-MS and 
GC-MS/MS detection of chemical wartare agents and their hy- 
drolysis products in a complex airborne matrix. D'Agostino, 
P.A.; Provost, L.R.; Anacleto, J.F.; Brooks, P.W. Defence Re- 
search Establishment Suffield, Ralston, AB (Canada). Jul 1989. 
37p. (DRES-SR-523). Available from NTIS, PC A03/MF A01. 

The chemical warfare agents sarin, soman, and mustard and 
their hydrolysis products were detected and confirmed during full- 
scanning GC-MS at the 5 ng level in spiked extracts of a 
diesel-exhaust environment sampled onto Tenax. Extracts of diesel 
exhaust sampled onto Canadian C2 canister charcoal contained 
more interferences and required a 20-ng spike of each chemical 
warfare agent for GC-MS confirmation. This matrix, due to its com- 
plexity, was used in the development of a GC-MS/MS method for 
the detection of sarin, soman, and mustard. Chemical interferences 
were virtually eliminated and low picogram GC-MS/MS detection 
limits were estimated for these chemical warfare agents in the 
presence of numerous interfering diesel-exhaust components com- 
monly encountered in an airborne battlefield environment. 
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Refer also to citation(s) 9071, 9074, 9075, 9080, 9081, 9087, 
9153, 9158, 9181, 9432, 9443, 9445, 9477, 9488, 9636, 9637, 
9705, 9808, 9815, 9822, 9826, 9832, 9839, 9941, 9961, 9962, 
9984, 9989, 10126, 10132, 10133, 10184, 10186, 10192, 10195, 
10231, 10286, 10290, 10349, 10372, 10373, 10383, 10683, 11373, 
11391, 11394, 11398, 11403, 11407, 11409, 11415, 11418, 11419, 





11427, 11429, 11430, 11434, 11437, 11439, 11453, 11459, 11614, 
11617, 11618, 11619, 11620, 11621, 11627, 11629, 11630, 11633, 
11634, 11637, 11647, 11743 


11301 (AD-A-212633/2/XAB) Asbestos-abatement industry. 
A Seattle/Tacoma study. Master’s thesis. Scott, B.M. Washing- 
ton Univ., Seattle, WA (USA). Dept. of Civil Engineering. 1989. 
88p. Available from NTIS, PC A05/MF A01. 

This report focuses on unique aspects of the Seattle/Tacoma 
asbestos-abatement industry that have a direct impact on the fu- 
ture of removal operations. Topic Areas include; standardized 
contract documentation, abatement procedures not adequately 
covered by regulations, analytical testing considerations, liability in- 
surance, special worker concerns, and other related topics. The 
data used for analysis was generated through the use of telephone 
interviews with nine analytical testing laboratories and thirteen 
asbestos-abatement contractors operating in the Seattle/Tacoma 
area. Findings of this report include; contractors are becoming 
more standardized in their approach to abatement; the cost of lia- 
bility insurance has decreased slightly over the past three years; 
and contractors generally share a good working relationship with 
local regulatory agencies. 


11302 (BG/MRS/M—15123) NO, emissions and reduction in 
the glass industry: Present status and advances. Kircher, U. 
23p. Translated from Gas Waerme International; 38: No. 5, 304- 
310(June-July 1989). : ([1989]). 

Pollutant emissions from industrial processes and facilities 
represent a serious problem both in West Germany and other in- 
dustrialized countries. Research and development institutes, 
manufacturers and plant operators, legislators, standardization and 
regulatory agencies are faced with the challenge to reduce the dis- 
charge of pollutants into the atmosphere to as low a level as 
possible. The author outlines the state of art in reducing NO, emis- 
sions from glass furnaces by primary and secondary measures. 12 
refs., 9 figs., 3 tabs. 


11303 


(CANWEC-—CE-02830) Energy for tomorrow. Division 
2: Energy and the environment: Session 2.1: Environmental 
concerns: The role of international co-operation. L’energie pour 
demain. Division 2: L’energie et l'environnement. Canadian Na- 


tional Committee, World Energy Conference,- Ottawa, ON 
(Canada). 1989. 24p. (CONF-890901—: 14. world energy confer- 
ence, Montreal (Canada), 17-22 Sep 1989; CE-02830). Available 
from Canadian National Committee World Energy Conference, 
Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 5G4. Prices: 
$125.00 CAN. 

This session focuses on global aspects of energy and the envi- 
ronment and on the role of international cooperation. Environmental 
issues discussed in detail include nuclear accidents, the green- 
house effect, and atmospheric ozone. Policy issues discussed 
include the effects of varying national environment standards on 
competitiveness. Also discussed are policy changes required for 
sustainable energy growth in developed and in developing coun- 
tries. Separate abstracts have been prepared for 6 papers. 


11304 (CANWEC-—CE-02830, pp. 20) Air pollution control 
measures of the electricity industry in the Federal Republic of 
Germany: Report 2.1.6. . Hiubek, W. Canadian National Commit- 
tee, World Energy Conference, Ottawa, ON (Canada). 1989. 
(CONF-890901—: 14. world energy conference, Montreal (Canada), 
17-22 Sep 1989; CE-02830). In Energy for tomorrow. Division 2: 
Energy and the environment: Session 2.1: Environmental con- 
cerns: The role of international co-operation. Available from 
Canadian National Committee World Energy Conference, Suite 
305, 130 Albert Street, Ottawa, ON, CAN K1P 5G4. Prices: 
$125.00 CAN. 

The pollution of air with SO2 and NO x constitutes a problem 
which can be regionally delimited and can be solved only by a har- 
monisation of pollution control standards at the highest possible 
level. The growing COz2 concentration in the atmosphere, however, 
has to be born in mind in particular that it will be impossible to 
undo environmental damage once it has been done. Once lasting 
changes of the world climate have been caused by the increased 
COz concentration, all the pollution control efforts will not achieve 
any short-term success but will produce desired effects only with a 
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time-lag of decades at the earliest. All measures by a country to 
contain CO» emissions at a national level are almost ineffective if a 
reduction of CO. emissions is not aimed at by international agree- 
ments at the same time. All nations are therefore called upon to 
help solve the CO2 problem. The author states that in light of their 
capabilities and the magnitude of the problem, it is precisely the in- 
dustrial nations that have the duty not only to cut CO emissions in 
their own countries but also to give the developing countries the 
assistance required to keep the CO, content of the atmosphere 
from rising further. 9 figs. 


11305 (CANWEC-CE-02830, pp. 28) Climatic changes and 
energy policy reorientations: How to manage uncertainty?: 
Report 2.1.3. . Hourcade, J.-C. (Centre National de la Recherche 
Scientifique (France)); Megie, G.; Theys, J.; Crimee, D. Canadian 
National Committee, World Energy Conference, Ottawa, ON 
(Canada). 1989. (CONF-890901—: 14. world energy conference, 
Montreal (Canada), 17-22 Sep 1989; CE—02830). In Energy for to- 
morrow. Division 2: Energy and the environment: Session 2.1: 
Environmental concerns: The role of international co-operation. 
Available from Canadian National Committee World Energy Confer- 
ence, Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 5G4. 
Prices: $125.00 CAN. 

The paper deals with the perspectives of major climatic changes 
over the next century and the dilemma it poses to energy policy 
makers. It highlights the fact that an indispensible condition to the 
efficiency of emission control measures is their generalization to 
developing and eastern countries. Faced with the problems of on- 
going scientific uncertainty, improved energy efficiency policies 
ought to be privileged, as in the opinion of the author they satisfy 
three major criterias: short maturing time lags; high flexibility 
allowing for the on-going integration of new knowledge; and socio- 
economic acceptability. Being aware of the fact that the technical 
and institutional solutions are strongly co-determined, the authors 
go on to sketch on the institutional and financial framework which 
would favour innovation in the rationalization of energy systems 
while integrating an equity concern for Third World countries. 


11306 (CANWEC-CE-02830, pp. 22) The global atmo- 
spheric environment: Role of the world meteorological 
organization: Report 2.1.2. . Bruce, J.P. (World Meteorological 
Organization, Geneva (Switzerland)). Canadian National Commit- 
tee, World Energy Conference, Ottawa, ON (Canada). 1989. 
(CONF-890901—: 14. world energy conference, Montreal (Canada), 
17-22 Sep 1989; CE-02830). In Energy for tomorrow. Division 2: 
Energy and the environment: Session 2.1: Environmental con- 
cerns: The role of international co-operation. Available from 
Canadian National Committee World Energy Conference, Suite 
305, 130 Albert Street, Ottawa, ON, CAN K1P 5G4. Prices: 
$125.00 CAN. 

This article describes the work of the World Meteorological Orga- 
nization. The role of the World Meteorological Organization is to 
work with atmosperic and hydrological agencies in its 160 Member 
countries, to provide authoritative scientific advice on the state of 
the global atmosphere and the trends. This work is undertaken 
through three major programmes. The World Weather Watch is now 
being used not just as the essential foundation of weather forecast- 
ing and warning systems, but also for emergency responses to 
nuclear and chemical accidents. The World Climate Programme 
has four components concerned, respectively, with data - the mea- 
surement of climate world-wide; applications - the use of climatic 
information in many economic activities, not the least being energy 
planning; research - to advance seasonal forecasting prediction of 
effects of increased greenhouse gas concentrations; and impacts - 
the socoio-economic effects of projected climate change (under- 
taken through UNEP). The Environmental Pollution Monitoring and 
Research Prgramme involves the standardization, co-ordination 
and assistance in all regions of networks for monitoring atmo- 
spheric pollutants away from strong point sources (Bachground Air 
Pollution Monitoring Network - BAPMoN), and the Global Ozone 
OBserving System. Under BAPMoN, measurements of trends in 
greenhouse gases (CO2, CH,, N20, tropospheric O3 and CFC) are 
assuming increasing importance. The GOOS network data were 
used especially to determine the decline over the past 2 decades 
of stratospheric ozone in the northern hemisphere. 
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11307 (CANWEC-—CE-02830, pp. 20) Global energy and the 
greenhouse issue: Report 2.1.1. . Scott, M.J. (Battelle (USA)); 
Edmonds, J.A.; Kellogg, M.A.; Schultz, R.W. Canadian National 
Committee, World Energy Conference, Ottawa, ON (Canada). 
1989. (CONF-890901-: 14. world energy conference, Montreal 
(Canada), 17-22 Sep 1989; CE-02830). In Energy for tomorrow. 
Division 2: Energy and the environment: Session 2.1: Environmen- 
tal concems: The role of international co-operation. Available from 
Canadian National Committee World Energy Conference, Suite 
305, 130 Albert Street, Ottawa, ON, CAN K1P 5G4. Prices: 
$125.00 CAN. 

This article documents the current understanding of the relation- 
ship between human activities, energy, and CO, and other 
radiatively important gases. It surveys the global greenhouse fore- 
cast literature and gives some assessment of forecast uncertainty. 
To understand the long-term global energy systems, it describes 
the critical importance of determining the timing and magnitude of 
global climate changes. Besides CO2 emission the major focus of 
the paper is to consider the effects of other gases, including CH,, 
N2O, CFCl,. The major conclusion of these investigations is an ad- 
vance in the time when greenhouse effect could be anticipated. It 
also covers the increasing recognition of of the inter-relationship of 
land-use patterns and energy use. 20 refs. 3 tabs. 


11308 (CRIE-T-—88025) Influence of the small lake on land 
and sea breeze. Kato, Hiroyuki; Nishimiya, Sakae. Central Re- 
search Inst. of Electric Power Industry, Komae, Tokyo (Japan). 
Energy and Environment Lab. Dec 1988. 43p. (in Japanese). Or- 
der Number DE90702473. Available from NTIS (US Sales Only), 
PC AO3/MF A01. 

Two dimensional numerical simulation of land and sea breeze 
when complex surface heat sources are given, was carried out to 
evaluate the effect of complex heat sources on the atmospheric 
environment near seashore. K-etype turbulence of two equations 
was used as the model so as to consider the diffusion field having 
deep relation to air pollution. Two cases were analyzed: (1) with 
small heat source(lake) between land and sea, (2) with land be- 
tween two seas. Both analysis assumed same initial conditions for 
vertical gradient of potential temperature of 5K/1000m and upper 
wind speed 0.0m/s. Through the analysis for various temperature 
conditions of heat sources, the effect of each heat source on sea 
breeze was clarified quantitatively. No sea breeze circulation ap- 
peared when the initial condition for upper wind speed was 5m/s or 
10m/s. 8 refs., 23 figs., 9 tabs. 


11309 (CRIE-U-88047) Development of environmental as- 
sessment by tree ring (1). Characteristics of tree ring width in 
pine tree. Shinada, Yasushi; Nashimoto, Makoto; Kobayashi, 
Toshimitsu. Central Research Inst. of Electric Power Industry, 
Abiko, Chiba (Japan). Dec 1988. 20p. (in Japanese). Order Num- 
ber DE90702534. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

In order to investigate the causal relation of change in vegetation 
status with the power station after starting the operation, pine trees 
in the surrounding area were studied in tree ring characteristics. 
The sampling was made at six stands ranged from the Tohhoku 
district to the Chugoku district. Pinus densiflora and P. Thunbergii 
were 0.1 to 16.2mm and 0.05 to 9.05mm, respectively, in tree ring 
width. They were, in frequency distribution, both a logarithmic nor- 
mal distribution with 1.05 to 1.50mm in mode. Their frequency 
distribution being a logarithmic normal distribution, along with ad- 
vance in years thereafter it transfers to a normal distribution, then 
to a logarithmic normal distribution, then to an L-shaped distribu- 
tion. Pinus densiflora and P. Thunbergii were 6.5+-3.5mm and 
6.5+-2.5mm, respectively, in maximum tree ring width, of which the 
appearance ratio was high in trees, 4 to 12 years old. While the 
minimum tree ring width appears, when the tree is very young in 
age and in specific calendar years during its second half of life. As 
for the time series of tree ring width, it, small when one year old, 
continues to enlarge along with advance in years until about ten 
years old, attains the maximum and, after then, diminishes along 
with advance in years. 6 refs., 7 figs., 3 tabs. 


11310 (ESC-WR-88-18) Sectoral CO. emissions in 1985 
and 1988. Tiemersma, D.N.; Rouw, M.; Okken, P.A. Stichting En- 
ergieonderzoek Centrum Nederland, Petten (Netherlands). Energie 
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Studie Centrum. Nov 1989. 21p. (In Dutch). Available from Nether- 
lands Energy Research Foundation ECN, P.O. Box 1, 1755 
ZGPetten, Netherlands. 

Based on energy consumption figures of the CBS (Central Sta- 
tistical Office in the Netherlands) and estimated carbon dioxide 
emission coefficients for the period 1985-1988, emissions were cal- 
culated for the following sectors: industry, cultivation under glass, 
houses, traffic, other energy consumption sectors, refineries and 
coke factories. it is concluded that only a few sectors contributed 
strongly to the increase in CO2 emission between 1985 and 1988: 
electric power plants, refinery production, glass culture and traffic. 
It is expected that CO. emission will increase 5% per year for the 
next four years. The Dutch government aims at an annual de- 
crease of 2%. 5 refs., 5 tabs. 


11311 (GAO/RCED-89-12) Air pollution: Issues inhibiting 
marine vessel emission controls are still unresolved. General 
Accounting Office, Washington, DC (USA). Resources, Community 
and Economic Development Div. 1988. 26p. Available from US 
General Accounting Office, PO Box 6015, Gaithersburg, MD 20877. 

Although the Environmental Protection Agency proposed controls 
in the early 1970s, marine vessel emissions remain largely unregu- 
lated, in part, because industry, the Coast Guard, and the Maritime 
Administration questioned the safety, cost, and effects on interstate 
commerce. The Coast Guard and EPA attempted to resolve some 
of these issues but discontinued their efforts when EPA reduced its 
overall budget and the Coast Guard perceived no state interest in 
regulating vessel emissions. Efforts resumed when the Coast 
Guard became aware of a growing state movement to regulate 
vessel emissions; it then requested a study by the National 
Research Council. The study found that additional operating expe- 
rience, testing, and studies were necessary. The Coast Guard then 
began developing safety standards in 1987 and EPA proposed a 
national ozone strategy. 


11312 (JSES-8801, pp. 201-204) Space diffusion of exhaust 
heat from atomic power station by radiation cooling. Saito 
Takeo (Tohoku Univ., Sendai (Japan)); Kuwahara, Kimiyoshi; Yosh- 
ioka, Tadahiro. Japan Solar Energy Society, Tokyo (Japan). 1 Dec 
1988. (in Japanese). (CONF-881293—Absts.: JSES and JWEA joint 
conference, Kumamoto (Japan), 1-2 Dec 1988). In Abstracts of 
1988 JSES-JWEA joint conference. Order Number DE89900544. 
Available from NTIS (US Sales Only), PC A14/MF A01. 

Effects on the surroundings caused by the exhaust heat from en- 
ergy producing facilities like atomic or thermal power plants, etc. 
have been recognized serious as thermal pollution around the 
world in recent years. The thermal efficiency of the existing light 
water reactor atomic power pliant is about 32% and the remaining 
68% is released into the surroundings. However, when infrared ra- 
diation emitted from the sky, the radiation cooling phenomenon 
occurs and since the atmosphere absorbs ozone, etc. less within 
the region of wavelengths of 8-13.um, the heat radiation radiated 
from the surface of the earth is emitted into the space as electro- 
magnetic waves. This study proposed an exhaust heat treating 
method utilizing radiation cooling by using a white sheet as radiator 
on the surface of the cooling pond and conducted computer simu- 
lation showing its effectiveness. 14 refs., 13 figs. 


11313 (NIRS-M—73) Radon in the living environment: Lev- 
els and risks. Kobayashi, Sadayoshi (National Inst. of Radiological 
Sciences, Chiba (Japan)); Kankura, Takako (eds.). National Inst. of 
Radiological Sciences, Chiba (Japan). Mar 1989. 344p. (In Japan- 
ese). (CONF-8712153—-: 15. NIRS seminar on environmental 
research, Chiba (Japan), 3-4 Dec 1987). Order Number 
DE90705994. Available from NTIS (US Sales Only), PC A15/MF 
AO1. 
Individual papers in this series are separatedly indexed. 


11314  (NIRS-M-73, pp. 43-54) Measurement of mean radon 
concentrations in the Tokai districts. lida, Takao (Nagoya Univ. 
(Japan). Faculty of Engineering); Ikebe, Yukimasa; Yamanishi, Hi- 
rokuni. National Inst. of Radiological Sciences, Chiba (Japan). Mar 
1989. (In Japanese). (CONF-8712153—: 15. NIRS seminar on envi- 
ronmental research, Chiba (Japan), 3-4 Dec 1987). In Radon in the 
living environment: Levels and risks. Order Number DE90705994. 
Available from NTIS (US Sales Only), PC A15/MF A01. 





This paper describes an electrostatic integrating radon monitor 
designed for the environmental radon monitoring and longterm 
measurements of mean radon concentrations in outdoor and indoor 
air. The position of the collecting electrode within the monitor was 
determined based on the calculation of the internal electric field. 
The radon exchange rate between the monitor and the outside air 
through the filter was 0.75 h~'. The exchange rate can make the 
radon concentration inside the monitor to follow thoroughly the out- 
side concentration. Since the electrostatic collection of RaA* 
(7'8Po*) atoms depends on the humidity of the air, the inside of 
the monitor was dehumidified with a diphosphorus pentaoxide 
(P20s) drying agent which is powerful and does not absorb radon 
gas. From the relationship between track density and radon expo- 
sure, the calibration factor was derived to be 0.52+ 0.002 tracks 
cm~-* (Bq m-* h)—'. The detection limit of mean radon level is 1.2 
Bq m-® for an exposure time fo 2 months. The mean radon con- 
centrations in various environments were measured through the 
year using the monitors this developed. The annual mean outdoor 
radon level in the Tokai districts was 7.0 Bq m~*. The mean radon 
concentrations was found to vary from 3.5 to 11.7 Bq m—* depend- 
ing upon the geographical conditions even in this relatively small 
region. The annual indoor radon concentrations at Nagoya and 
Sapporo ranged from 6.4 to 11.9 Bq m-® and from 15.5 to 121.1 
Bq m-*, respectively, with the type of building material and the 
ventilation rate. The mean radon concentrations in tightly built 
houses selected at Sapporo are about 10 times as high as those in 
drafty houses at Nagoya. (author). 


11315 (NIRS-M-73, pp. 55-62) Measurements of indoor 
radon concentrations in several districts in the western part of 
Japan. Yonehara, Hidenori (Shiga Univ. of Medical Science, Otsu 
(Japan)). National Inst. of Radiological Sciences, Chiba (Japan). 
Mar 1989. (In Japanese). (CONF-8712153—: 15. NIRS seminar on 
environmental research, Chiba (Japan), 3-4 Dec 1987). In Radon 
in the living environment: Levels and risks. Order Number 
DE90705994. Available from NTIS (US Sales Only), PC A15/MF 
A01. 

Measurements of indoor radon (7°2Rn) concentrations in 365 
locations of several districts in the western part of Japan were car- 
ried out with more than 6 month exposures of CR-39 bare track 
detectors. The arithmetic mean value of all measurements was 
29.9 Ba/m°, the standard deviation was 36.1 Bq/m®, the geometric 
mean was 19.1 Bq/m® and the median was 18.1 Ba/m®. The geo- 
metric means of the distributions for Hiroshima city, Nagasaki city, 
Mihama town, Misasa town, and Shiga prefecture were 26.2, 9.9, 
32.4, 27.7, and 21.0 Ba/m®, respectively. Correlations between the 
concentration and various factors were analyzed from the results of 
the measurements. The factors analyzed were regional differences, 
construction materials, purpose of the room, age of the house, 
number of floors, etc. From the results of the studies, the regional 
differences and construction materials were found to have apparent 
correlations. Personal monitoring was also carryied out on 25 
persons living in Misasa. The median value of the radon concen- 
trations obtained from the personal monitoring approximately 
agreed with that obtained from the measurements in the dwellings. 
On the other hand, no significant correlation was found between 
the individual values obtained from the personal monitoring and the 
measurement in the dwellings. (author). 


11316 (NIRS-M-73, pp. 259-269) Natural radioactivity of 
Misasa-spa. Mifune, Masaaki (Okayama Univ., Misasa, Tottori 
(Japan). Misasa Hospital). National Inst. of Radiological Sciences, 
Chiba (Japan). Mar 1989. (in Japanese). (CONF-8712153-: 15. 
NIRS seminar on environmental research, Chiba (Japan), 3-4 Dec 
1987). In Radon in the living environment: Levels and risks. Order 
Number DE90705994. Available from NTIS (US Sales Only), PC 
A15/MF A01. 

A brief description was given on the highly radioactive springs in 
the world. As the typical examples, Badgastein in Austria and Mis- 
asa in Japan are explained as follows. Mean radon-222 contents in 
the atmosphere of the central parts at Badgastein, and Misasa 
spas were 96.2, 25.9 mBq/l, respectively. mean Rn-222 contents of 
the thermal waters were 1480 Ba/I in the former and 437 Bq/I in the 
latter. It was estimated that amounts of Rn-222 emitted from the 
thermal waters into the atmosphere were 7.4 x 10° at Badgastein 
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spa and 1.3 x 10° (Ba/day) at Misasa spa. The WLM values owing 
to radon-222 and its daughters on the residents of Misasa spa 
were rather low. For instance, WLM values of the author's daily life 
was about 0.021 and of bathing in radioactive springs was 7.0 x 
10-*, respectively. Many residents in Misasa spa were descended 
from about 800 years ago. There were no significant effects of ra- 
dioactive bathing and environment on the incidences of infertility, 
malformation and shortening of lifespan of the residents in the area 
of Misasa spa. Further, the ratio of the number of deaths by cancer 
against the total number of deaths was low in Misasa when com- 
pared with that of the neighboring villages. (author). 


11317 (ORNL/FTR-3501) [Landscape-ecological impact of 
climatic change]: Foreign trip report, November 30, 1989- 
December 8, 1989. Turner, M.G. Oak Ridge National Lab., TN 
(USA). 22 Dec 1989. 12p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE90004759. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


The traveler participated in and presented a paper at the first 
European conference on Landscape-Ecological Impact of Climatic 
Change. The conference consisted of two parts. First, working 
group discussions were held for three days to evaluate the effects 
of climate change on selected natural and seminatural landscapes 
in Europe. The traveler contributed to two working groups: Alpine/ 
Fennoscandian and Mediterranean. The second part of the confer- 
ence contained oral presentations and posters addressing abiotic 
and biotic responses to climate change and methodology to study 
potential responses. One consensus from the conference partici- 
pants was that simulation modeling is necessary to address almost 
all aspects of the ecological implications of climate change. 


11318 (PB—89-216071/XAB) Walk-through survey of the 
Johns-Manville Corporation, Fibrous Glass Plant 7, Waterville, 
Ohio, March 30, 1973. Dement, J.M.; Bierbaum, P.J. National Inst. 
for Occupational Safety and Health, Cincinnati, OH (USA). Div. of 
Field Studies and Clinical Investigations. 11 Apr 1973. 20p. (IWS— 
035.21A). Available from NTIS, PC A03/MF A01. 

A walk-through survey was conducted at the Johns-Manville Cor- 
poration, Fibrous Glass Plant 7, Waterville, Ohio, on March 30, 
1973, to observe the microfiber operations in this facility and to 
take preliminary air samples in the microfiber operations. The ma- 
jor products of the plant are microfibers for making filtration papers, 
microfelt insulation, microquartz refractory fibers, and die pads and 
larger-diameter fibers. The processes are described in detail. Po- 
tential health hazards observed include: respiratory exposure to 
small diameter fibrous glass, fibrous-glass mechanical dermatitis, 
high noise exposures in fibrous glass forming areas, and respira- 
tory exposure to binder materials liberated during curing. Relatively 
large exposures to possibly respirable fibers occur in the microfiber 
operations, and human experience with such fibers is limited. 
Therefore, this population should be closely observed for signs of 
respiratory involvement. 


11319 (PB—89-224265/XAB) Interim protocols for screening 
and follow-up radon and radon-decay product measurements. 
Interim report. Magno, P.; Nyberg, P.; Ronca-Battista, M. Office of 
Radiation Programs, Washington, DC (USA). Feb 1987. 25p. 
(EPA-520/1-86/014-1). Available from NTIS, PC AO3/MF A01. 

See also PB-89-224273. 

This report outlines the recommended strategy for assessing 
indoor radon levels and provides guidance for interpreting mea- 
surement results. It recommends a two-step strategy for making 
the fewest measurements possible, while ensuring that radon con- 
centrations are not seriously underestimated. 


11320 (PB-90-100447/XAB) Optimizing transfer efficiency 
in spray painting. Darvin, C.H. Environmental Protection Agency, 
Research Triangle Park, NC (USA). Air and Energy Engineering 
Research Lab. 1987. 4p. (EPA-600/J-87/481). Available from NTIS, 
PC A02/MF A01. 

Pub. in Plating and Surface Finishing, Vol. 74, No. 7, pg 12, 
72(Jul 1987). 

This paper describes an extensive program to define the effects 
of operating and maintenance practices on the transfer efficiency of 
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spray painting. Three spray painting systems were used: air- 
atomized conventional, air-atomized electrostatic, and airless 
conventional. More than 30 operating variables were initially identi- 
fied and evaluated. Eight were found to be most important and 
received intensive testing: restricted air lines, booth air rate, gun 
cleanliness, restricted paint lines, fan or shaping air, gun tip ero- 
sion, electrode position, and tip voltage. 


11321 (PB-90-100553/XAB) Air-quality date-analysis sys- 
tem for interrelating effects, standards, and needed source 
reductions: Part 10. Potential ambient O, standards to limit 
soybean crop reduction. Larsen, R.|.; McCurdy, T.R.; Johnson, 
P.M.; Heck, W.W. Environmental Protection Agency, Research Tri- 
angle Park, NC (USA). Atmospheric Sciences Research Lab. 1988. 
9p. (EPA-600/J-88/391). Available from NTIS, PC A02/MF A01. 

Pub. in APCA Jnl., Vol. 38, No. 12 (Dec 1988). See also PB-87- 
195376. 

Soybean percent crop reduction is estimated as a function of 
ambient O3 concentrations for each of 80 agricultural sites in the 
National Aerometric Data Bank (NADB) for each available year of 
data for years 1981-1985. Fourteen O3 concentration statistics are 
calculated for each of the resulting 320 site-years of data. The two 
Statistics that correlate best with estimated crop reduction are an 
effective mean O3 concentration (1% of variance unexplained and 
an arithmetic mean O3 concentration 94% unexplained). The worst 
correlation of the 14 is for the statistic used in the present O, Na- 
tional Ambient Air Quality Standard, the second highest daily 
maximum 1-h O3 concentration (42% unexplained). The number of 
site-years for estimated percent soybean yield reductions is plotted 
versus increasing O3; concentrations for each of the 14 Og statis- 
tics. A maximum crop reduction line is drawn on each plot. The 
lines are used to estimate (and list) potential ambient O, standards 
for each of the 14 statistics that would limit soybean crop reduction 
at agricultural NADB sites to 5, 10, 15, or 20%. 


11322 (PB-90-100561/XAB) Microorganism levels in air 
near spray irrigation of municipal waste water: The Lubbock 
Infection Surveillance Study. Camann, D.E.; Moore, B.E.; Hard- 
ing, H.J.; Sorber, C.A. Southwest Research Inst., San Antonio, TX 
(USA). 1988. 13p. Available from NTIS, PC A03/MF A01. 

Pub. in Jnl. Water Pollution Control Federation, Vol. 60, No. 11, 
1960-1970(Nov 1988). 

The Lubbock Infection Surveillance Study (LISS) investigated 
possible adverse effects on human health from siow-rate land ap- 
plication of municipal wastewater. Extensive air sampling was 
conducted to characterize the irrigation site as a source of infec- 
tious microbial aerosols. Spray irrigation of poor-quality waste water 
received directly from the treatment plant significantly elevated air 
densities of fecal coliforms, fecal streptococci, mycobacteria, and 
coliphage above ambient background levels for at least 200 m 
downwind. Enteroviruses were repeatedly recovered at 44 to 60 m 
downwind at a higher level (geometric mean = 0.05 pfu/m3) than 
observed at other waste water aerosol sites in the U.S. and in Is- 
rael. Waste water storage in reservoirs reduced downwind air 
densities of indicator organisms by two orders of magnitude. 


11323 (PB-90-100835/XAB) Chemical and biological char- 
acterization of products of incomplete combustion from the 
simulated field burning of agricultural plastic. Ryan, J.V.; Perry, 
E.; Linak, W.P.; DeMarini, D.M.; Williams, R.W. Acurex Corp., Re- 
search Triangle Park, NC (USA). 1989. 13p. Available from NTIS, 
PC AO3/MF A01. 

Pub. in Jnl. of the Air Pollution Control Association, Vol. 39, No. 
6, 836-846(Jun 1989). 

Chemical and biological analyses were performed to characterize 
products of incomplete combustion emitted during the simulated 
open-field burning of agricultural plastic. A small utility shed 
equipped with an air delivery system was used to simulate pile 
burning and forced-air-curtain incineration of a nonhalogenated 
agricultural plastic that reportedly consisted of polyethylene and 
carbon black. Emissions were analyzed for combustion gases; 
volatile, semi-volatile, and particulate organics; and toxic and muta- 
genic properties. Emission samples, as well as samples of the 
used (possibly pesticide-contaminated) plastic, were analyzed for 
the presence of several pesticides to which the plastic may have 
been exposed. When mutagenicity was evaluated by exposing 
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Salmonella bacteria (Ames assay) to whole vapor and vapor/ 
particulate emissions, no toxic or mutagenic effects were observed. 
However, organic extracts of the particulate samples were moder- 
ately mutagenic. The study highlights the benefits of a combined 
chemicalbiological approach to the characterization of complex, 
multi-component combustion emissions. These results may not 
reflect those of other types of plastic that may be used for agricul- 
tural purposes, especially those containing halogens. 


11324 (PB—90-103060/XAB) Air-cleaner technologies for in- 
door air pollution. Ensor, D.S.; Viner, A.S.; Hanley, J.T.; Lawless, 
P.A.; Ramanathan, K. Research Triangle Inst., Research Triangle 
Park, NC (USA). 1988. 22p. Available from NTIS, PC A03/MF A01. 

Pub. in American Society of Heating, Refrigerating and Air- 
Conditioning Engineers Jnl., 111-129(1988). 

This paper describes methodologies for the particle-size- 
dependent performance measurement of air cleaners. It discusses 
the use of laser-optical particle counters and condensation-nucleus 
counters with preseparators in evaluating air cleaners. The selec- 
tion of a challenge aerosol is particularly important; materials 
include nebulized dissoived solids in water or low-vapor-pressure 
organics. Another area of increased attention is the generation of 
ozone by electronic air cleaners. Ozone production rates from a 
wire-plate-electrode configuration are summarized. Activated car- 
bon adsorbents have been used in commercial air cleaners to 
remove organic materials. The absorption of low concentrations 
(below 200 ppb) of materials such as benzene and acetaldehyde 
obtained in laboratory isotherm experiments is reviewed. 


11325 (PB—90-103243/XAB) Locating and estimating air 
emissions from sources of chromium. Supplement. Final re- 
port. Shular, J.; Barker, R.; Nicholson, B.; Randall, D. Midwest 
Research Inst., Cary, NC (USA). Aug 1989. 52p. Available from 
NTIS, PC A04/MF A01. 

To assist groups inventorying air emissions of potentially toxic 
substances, EPA is preparing a series of documents that compiles 
available information on sources and emissions of toxic sub- 
stances. The document deals specifically with methods to estimate 
chromium (Cr(+6)) emissions from cooling towers and electroplat- 
ing operations. 


11326 (PB—90-103250/XAB) Hazardous-waste TSDF (treat- 
ment, storage, and disposal facilities): Fugitive 
particulate-matter air-emissions guidance document. Cowherd, 
C.; Englehart, P.; Muleski, G.E.; Kinsey, J.S. Midwest Research 
Inst., Kansas City, MO (USA). May 1989. 399p. Available from 
NTIS, PC A17/MF A01. 

The purpose of this document is to provide regulatory and indus- 
trial personnel with sufficient information to identify sources of 
contaminated fugitive PM emissions, estimate the magnitude of 
emissions, select viable control measures, and estimate the effec- 
tiveness of those measures in order to ensure that high risks from 
these facilities do not occur. The following sources are discussed 
in the document: paved and unpaved roads, open waste piles and 
staging areas, dry surface impoundments, landfills, land treatment, 
and waste stabilization. 


11327 (PB—90-103268/XAB) Alternative control technology 
document: Halogenated solvent cleaners. Final report. Radian 
Corp., Research Triangle Park, NC (USA). Progress Center. Aug 
1989. 240p. Available from NTIS, PC A11/MF A01. 

The document contains information on the use and control of 
halogenated solvents in solvent-cleaning applications. Described 
are the types of solvent cleaners manufactured, sources of solvent 
emissions, methods of controlling solvent emissions, and the costs 
associated with installation of control devices. 


11328 (PB-—90-103557/XAB) Health-hazard evaluation report 
HETA 86-421-1956, Cincinnati Public Schools, Cincinnati, Ohio. 
Bryant, C.J.; O'Malley, M.A. National Inst. for Occupational Safety 
and Health, Cincinnati, OH (USA). Apr 1989. 24p. (HETA-86-421- 
1956). Available from NTIS, PC A03/MF A01. 

An evaluation was made of the working conditions in rooms 430, 
431, and adjacent areas at the Hughes Vocational School. The 
school is a six story brick building, about 125,000 square feet, at- 
tached to the Hughes High School. Each floor has its own heating, 





ventilating, and air conditioning system. Air samples for ethylene 
oxide (EtO), formaldehyde, hydrocarbons, and bioaerosols were 
below all relevant criteria. Temperature and relative humidity levels 
were within accepted comfort ranges. Levels of carbon dioxide at 
500 to 1000 parts per million (ppm) inside, and 300 ppm outside, 
indicated that inadequate amounts of fresh air were being deliv- 
ered to classrooms 431 and 432. The symptoms of respiratory 
problems were reported in eight of nine persons in these class- 
rooms and included eye irritation, irritation or sores in the mouth, 
unusual odors, headaches and fatigue. These symptoms have 
been associated with a lack of enough fresh air, rather than being 
attributed to a specific toxic agent. This report concludes that inad- 
equate ventilation was the most likely cause for the symptoms and 
recommends specific improvements in the ventilation system, in- 
cluding correction of deficiencies, and evaluation of the system by 
a ventilation contractor. 


11329 (PB—90-103565/XAB) Analysis of quartz and other 
minerals in dusts by differential thermal analysis. Final report. 
Weiss, B.; Boettner, E.A. Michigan Univ., Ann Arbor, Mi (USA). Jul 
1972. 30p. Available from NTIS, PC A03/MF A01. 

Instrumental procedures for the analysis of certain harmful dust 
components continues to be a high priority concern of environmen- 
tal scientists, and new regulations being adopted will mean a 
greater need for improved monitoring techniques. Differential ther- 
mal analysis is studied here as a quantitative method due to the 
need for a technique as an alternative to X-ray diffraction analysis, 
where interferences, costs, and certain difficulties with very small 
samples are a problem. For thermal analysis, particle size of set- 
tled dusts or ‘grab’ samples is determined by a combination of 
mechanical classifying and microscopic techniques. Procedures are 
developed for determining quartz in samples where there is no sin- 
gle predominant size range. Grinding time and sample weight are 
controlled and the X-ray diffractometer is used to monitor size re- 
duction. 


11330 (PB-90-103839/XAB) Formation of nonvolatile par- 
ticulates from organic vapors. Technical report, 1 March 
1969-29 February 1972 (Final). Keng, E.Y.H.; Chu, R.R.C.; 
Knight, J.A.; Orr, C. Atlanta Dept. of Budget and Planning, GA 
(USA). Feb 1972. 74p. Available from: NTIS, PC A04/MF A01. 

Photochemical experiments were conducted to study the mecha- 
nism involved in the formation of particulates when organic vapors 
in air are irradiated with ultraviolet light. This report has three major 
sections: aerocolloid formation from semisolid materials exposed to 
sunlight; aerocolloids produced in ultraviolet light; and aerocolloids 
produced by x rays. Methods employed and results obtained are 
discussed in detail with the help of tables, diagrams, and graphs. 
Photochemical reactions of organic vapors in air were studied in a 
reactor using an ultraviolet lamp. The amount of aerocolloids 
formed was increased substantially by adding either water vapor or 
nitrogen oxides. Small proportions of organic vapors in air produce 
aerocolloids under the influence of x rays. The particulates are 
generally spherical in shape and less than a micron in diameter. 
Those formed from acetylene and benzene vapor appear yellow 
and brown, respectively, and are essentially nonvolatile at room 
temperature and stable even when exposed to the high vacuum of 
an electron microscope. The size and quantity of the particulates 
formed under x radiation depend on the organic vapor, its concen- 
tration, the humidity of the air, the intensity of the x rays, irradiated 
time, and aging time after exposure. 


11331 (PB—90-104001/XAB) Profile measurements of sulfur 
dioxide, nitrogen oxides, and nitric acid deposition velocities 
in Callitornia’s South Coast Air Basin. Gertler, A.W.; Prowell, G.; 
Robinson, N.F.; Rogers, D.; Rogers, F. Nevada Univ., Reno, NV 
(USA). Desert Research Inst. Mar 1989. 135p. (DRi-8067.1F1). 
Available from NTIS, PC A07/MF A01. 

Portions of this document are not fully legible. 

The Desert Research Institute performed a three-week dry- 
deposition-measurement field program in the South Coast Air 
Basin of California to quantify the deposition velocities and their 
associated uncertainties for sulfur dioxide, sulfate aerosol, nitrogen 
oxides, and nitric acid. The measurements took place in May and 
June, 1986 on a flat, grass-covered surface near Carson, CA. De- 
position velocities were estimated by the profile method, based on 
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gas concentration gradient measurements and associated wind 
and temperature data acquired on a 5 meter tower, using a sam- 
pling frequency of 1 Hz. 


11332 (PB-90-104019/XAB) Dry deposition onto aerody- 
namic surtaces and vegetation. Final report. Wu, Y.L.; Davidson, 
C. Carnegie-Melion Univ., Pittsburgh, PA (USA). Dept. of Civil Engi- 
neering. 17 Feb 1989. 99p. Available from NTIS, PC AO5/MF A01. 

Carnegie-Mellon University measured dry deposition of aerosols 
and nitric acid gas to aerodynamic surrogate surfaces in three sets 
of field experiments. The first field study was during the Southern 
California Air Quality Study (SCAQS) in June and July 1988. The 
second set was during the extension of SCAQS in August and 
September. Both these sets of measurements were conducted at 
the Bernard Biological Station and at Claremont McKenna College 
in Claremont, CA. The third experiment involved sampling at Emer- 
ald Lake in Sequoia National Park. The first field study included 
measurements of deposition of Waxleaf Privet, Canary Island Pine, 
and Japanese Privet. All three studies used Teflon plates and ny- 
lon filters set into an aerodynamic surface to measure particle and 
gas deposition. 


11333 (PB—90-104027/XAB) Summary of SCAQS (Southern 
California Air Quality Study) upper air measurements per- 
formed by the STI (Sonoma Technology, Inc.) aircraft. Final 
report. Anderson, J.A.; Koos, J.C.; Hammarstrand, R.G.M. 
Sonoma Technology, Inc., Santa Rosa, CA (USA). Apr 1989. 65p. 
(STI-97010-902FR). Available from NTIS, PC A04/MF A01. 

See also PB—-88-246285. 

The project provided aircraft sampling for the measurement of 
the vertical distribution of pollutants during the Southern California 
Air Quality Study (SCAQS). Aircraft measurements were carried 
out during the summer and fall sampling periods on 16 intensive 
sampling days. Thirty-seven flights during the study produced 237 
spirals and 35 orbits, during which a variety of gas and particle 
phase pollutants were measured. Thirty-five filter-pack samples, 67 
hydrocarbon canisters, 116 tracer-bag samples, and 148 syringes 
were collected during the flights. The report summarizes the mea- 
surements made during the study. 


11334 (PB—90-104035/XAB) Characterization of cloud 
chemistry and frequency of canopy exposure to clouds in the 
Sierra Nevada. Final report. Hoffmann, M.R.; Collett, J.L.; Daube, 
B.C. California Inst. of Tech., Pasadena, CA (USA). W.M. Keck 
Lab. of Environmental Engineering Science. Mar 1989. 344p. Avail- 
able from NTIS, PC A15/MF A01. 

The objectives of the study were: to characterize the frequency 
of cloud interception in the Sierra Nevada of central California as a 
function of elevation; to determine the spatial and temporal varia- 
tion in the chemical composition of the intercepted cloudwater; and 
to investigate the relationship between cloudwater chemistry and 
the concentration of precursor aerosol and gases. Cloudwater sam- 
pled in Sequoia National Park had pH values ranging from 4.4 to 
5.7. The advance of cold fronts into the Park appears to lead to 
higher aerosol and gas-phase pollutant concentrations than are 
seen under normal mountain/valley circulation, producing higher 
cloudwater concentrations than might otherwise be expected. Esti- 
mates of annual deposition rates of NO3, SO4(-2), NH4(+), and 
H(+) due to cloudwater impaction are comparable to those mea- 
sured in precipitation. 


11335 (PB—90-104506/XAB) Temperature dependence of 
mass accommodation of SO, and H202 on aqueous surfaces. 
Worsnop, D.R.; Zahniser, M.S.; Kolb, C.E.; Gardner, J.A.; Watson, 
L.R. Aerodyne Research, Inc., Billerica, MA (USA). 1989. 16p. 
Available from NTIS, PC A03/MF A01. 

Pub. in Jnl. of Physical Chemistry, Vol. 93, 1159-1172(1989). 
See also PB—-89-155758. 

The mass-accommodation coefficients of SO. and H202 on 
aqueous surfaces over the temperature range 260-292 K are re- 
ported. The experimental method used combined a monodisperse 
train of droplets and a low pressure flow reactor. Uptake rates 
were determined by measuring changes in trace gas number den- 
sity as a function of exposed liquid surface area. Results for SO2 
showed an accommodation coefficient of 0.11 + or - 0.02 with no 
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significant temperature variation. H2O2 showed a strong tempera- 
ture dependence with an accommodation coefficient of 0.18 + or - 
0.02. On a practical level the mass accommodation process can 
be the rate-limiting step in heterogeneous mass transfer in clouds 
or above oceans. SO. and H2O> are of interest because of their 
role in acid rain formation. Modeling studies indicate aqueous oxi- 
dation of SO2 to SO,(2-) occurs in cloud droplets, with H2O2 
implicated as the primary oxidant. Knowledge of gas/liquid mass- 
transfer rates for these species is critical to modeling of the 
heterogeneous cloud process. 


11336 (PB-90-106220/XAB) Bench and pilot-scale process 
evaluation of reburning for in-furnace NOx reduction. Chen, 
S.L.; McCarthy, J.M.; Clark, W.D.; Heap, M.P.; Seeker, W.R. En- 
ergy and Environmental Research Corp., Irvine, CA (USA). 1986. 
13p. Available from NTIS, PC A03/MF A01. 

Pub. in International Symposium on Combustion, (21st), The 
Combustion Institute, 1159-1169(1986). 

This paper describes a combined experimental and theoretical 
study, undertaken to quantify the impact of fuel and process param- 
eters on reburning effectiveness and provide the scaling information 
required for commercial application of reburning under highly var- 
ied industrial conditions. Study results confirm the potential of 
reburning for significant NOx reductions, but also demonstrate that 
a constant reburning effectiveness cannot be assumed under all 
conditions. The NOx reduction possible through reburning depends 
primarily on: the NO concentration at the end of the primary zone; 
the stoichiometry, temperature, and residence time in the fuel-rich 
reburning zone; the mixing and stoichiometry of the reburning fuel 
jet; and the temperature in the final burnout zone. 


11337 (PB-90-106451/XAB) Analysis of ambient polar 
volatile organic compounds using chemical ionization-ion trap 
detector. Gordon, S.M.; Miller, M. IIT Research Inst., Chicago, IL 
(USA). May 1989. 37p. Available from NTIS, PC A03/MF A01. 

The current approach to measuring trace levels of volatile or- 
ganic compounds (VOCs) in ambient air requires cryogenic 
trapping of the analytes, followed by thermal desorption and low- 
temperature refocusing onto a column for analysis by capillary gas 
chromatography/mass spectrometry (GC/MS). The approach has 
been successfully applied to nonpolar VOCs, but its use for more 
polar species has been complicated by the problems associated 
with the ambient water vapor collected with the VOCs. A promising 
technique for measuring polar VOCs is chemical ionization GC/MS 
(GC/CI-MS) in the quadrupole ion trap. The approach allows whole 
air samples to be taken since the water present in the air is used 
as the Cl reagent gas. Water Cl leads to appreciable intensities for 
the proton transfer agent H,O*, which produces intense pseudo- 
molecular ions and class-specific fragmentation patterns for various 
low molecular weight polar compounds. Standard mixtures of polar 
species at low concentrations in humidified zero air were analyzed 
without a membrane dryer, using a cryogenic trap and Cl-GC/MS 
with the ion trap detector in the full scan model. 


11338 (PB—90-107145/XAB) Use of an airborne air sam- 
pling platform for regional air quality studies. Technical report. 
Weliman, D.L.; Luria, M.; Van Valin, C.C.; Boatman, J.F. National 
Oceanic and Atmospheric Administration, Boulder, CO (USA). Air 
Resources Lab. Jan 1989. 21p. (NOAA-TR-ERL-437). Available 
from NTIS, PC AO3/MF A01. 

A Beechcraft King Air, owned and operated by the Office of Air- 
craft Operations, National Oceanic and Atmospheric Administration, 
was converted from a passenger airplane into an atmospheric air- 
quality sampling platform. The aircraft is equipped to measure 
atmospheric trace gases (SO2, O3, and NOx), aerosols, and mete- 
orological parameters. The Western Atlantic Ocean Experiment 
project is used as an example to demonstrate the capabilities of the 
aircraft as a regional air-quality sampling platform. During this ex- 
periment, air samples were taken in the winter and spring seasons 
of 1985 and 1986 at two locations of the U.S. East Coast (Newport 
News, VA, and Boston, MA) and in the vicinity of Bermuda. 
Through the successful use of the aircraft, it was revealed that 
most of the pollutant transport within this region was being accom- 
plished inside the boundary layer. Additionally, in several cases, 
contaminated air masses were observed in the free troposphere. 
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11339 (PB-—90-108523/XAB) Benzene emissions from coke 
by-product recovery plants, benzene storage vessels, equip- 
ment leaks, and ethylbenzene/styrene process vents: 
Background information and responses to technical com- 
ments for 1989, final decisions. Final report. Environmental 
Protection Agency, Research Triangle Park, NC (USA). Office of 
Air Quality Planning and Standards. Aug 1989. 190p. (EPA-450/3- 
89/31). Available from NTIS, PC AQ9/MF A01. 

Final decisions have been made on regulation of benzene emis- 
sions from existing and new coke by-product recovery plants, 
benzene storage vessels, equipment leaks, and ethylbenzene/ 
styrene process vents. These decisions implement Section 112 of 
the Clean Air Act and are based on the Administrator's determina- 
tion of June 8, 1977 (42 FR 29332) that benzene presents a 
significant risk to human health as a result of air emissions from 
one or more stationary-source categories, and is therefore a haz- 
ardous air pollutant. The document contains a summary of the 
comments on the proposal of these standards in the Federal Reg- 
ister (53 FR 28496), the Environmental Protection Agency's 
response to these comments, and a summary of the health, envi- 
ronmental, and economic impacts of the final standards. 


11340 (PB—90-108820/XAB) Impact of water sprays on 
scrubber-ventilation effectiveness. Report of Investigations/ 
1989. Volkwein, J.C.; Wellman, T.S. Bureau of Mines, Pittsburgh, 
PA (USA). 1989. 20p. (BUMINES-RI-9259). Available from NTIS, 
PC A03/MF A01. 

Library of Congress catalog card No. 89-600033. 

The U.S. Bureau of Mines conducted a study to assess the im- 
pact of a directional water-spray system on a unique single-inlet 
dust scrubber on a low-profile mining machine. Tests were con- 
ducted in a full-scale model mine using a continuous-mining 
machine. Tracer gas was introduced at the face and concentrations 
of the tracer gas were monitored at the face and in the return. Vari- 
ous parameters tested included mining position, depth of cut, 
brattice setback, and combinations of scrubber, and directional or 
symmetrical sprays. Results indicated that either water-spray con- 
figuration improved the ventilation effectiveness of the scrubber by 
a factor of 2 to 3. Average face ventilation effectiveness (FVE) val- 
ues for all testing of the scrubber and directional sprays were 0.95, 
versus 0.37 for a standard 20-ft blowing curtain without sprays. No 
FVE values were less than the standard 20-ft blowing results. 


11341 (PB-90-109935/XAB) Southern California Air-Quallity 
study sampler chemistry. Final report. Countess, R.J. C-E Envi- 
ronmental, Inc., Camarillo, CA (USA). Feb 1989. 75p. Available 
from NTIS, PC A04/MF A01. 

See also PB—89-168728. 

This document describes the analytical methods and sampling 
media employed to measure the ambient concentrations of se- 
lected gases and chemically speciated components of the fine and 
PM-10 aerosol species for the Southern California Air Quality 
Study (SCAQS) at nine sites during 17 moderate to high PM-10 
and/or 03 days in the summer and fall of 1987. Samples were col- 
lected at each site using the specially designed SCAQS sampler 
during five intervals each day to derive temporal relationships for 
the different air pollutant of interest. Also included in this document 
is a description of QC/QA procedures that were employed and 
data flags that were used for flagging suspect data. Analytical de- 
tection limits, site and/or seasonal-dependent blanks, and analytical 
precision values for all the different analytes have been calculated 
and are summarized in this document. 


11342 (PB-90-110115/XAB) Reranking of area sources In 
light of seasonal/regional emission factors and state/local 
needs. Final report. Kersteter, S.L. Alliance Technologies Corp., 
Chapel Hill, NC (USA). Aug 1989. 115p. Available from NTIS, PC 
AO6/MF A01. 

This report gives results of a study of air-pollution area sources 
and their emissions, their importance as emitters of volatile organic 
compounds, and sources for which better emission-estimation 
methodologies are needed. Area sources in general and area- 
source solvent categories were prioritized based on annual and 
seasonal emissions and EPA Regional emission dependencies 
(i.e., certain categories, such as forest wildfires, were identified as 
categories in which activity occurs significantly more in one region 





that in others and therefore show regional emission dependencies). 
Factors affecting the variability of each area-source category were 
also identified. Inventory assumptions and seasonal/regional fac- 
tors were documented and discussed. 


11343 (PB-90-110131/XAB) Indoor air sources: Using 
small environmental test chambers to characterize organic 
emissions from indoor materials and products. Final report, 
January-July 1989. Tichenor, B.A. Environmental Protection 
Agency, Research Triangle Park, NC (USA). Air and Energy Engi- 
neering Research Lab. Aug 1989. 41p. (EPA-600/8-89/074). 
Available from NTIS, PC A03/MF A01. 

This report describes procedures for determining organic emis- 
sion rates from indoor materials/products using small environmental 
test chambers. The techniques presented are useful for both rou- 
tine product testing by manufacturers and testing laboratories and 
for more-rigorous evaluation by indoor-air-quality researchers. 


11344 (PB—90-110321/XAB) Trends in motor-vehicle emis- 
sion and fuel-consumption regulations - 1989 update. Arragher, 
J.S.; Rickeard, D.J.; Perfetti, P.; Schug, K.P.; Snelgrove, D.G. 
Concawe, The Hague (Netherlands). 1989. 96p. (CONCAWE- 
6/89). Available from NTIS, PC EEO5/MF A01. 

See also PB-88-232046. 

This report lists changes in national and international laws and 
regulations relating to motor vehicle emissions, fuel specifications, 
and fuel consumption on a world-wide basis. Section 2 sets out the 
legislation changes that occurred during 1988. In particular, the Eu- 
ropean Community developing gaseous-emissions regulations, 
requirements for new vehicle design exclusively for unleaded fuel 
and moves to introduce control of evaporative emissions. The 
policies of European Community Member States to encourage in- 
troduction of 'clean’ cars, to extend the use of unleaded gasoline, 
and developments on gasoline grade structures are noted, as are 
the movements towards lower diesel-fuel sulfur contents. Sections 
3 to 6 tabulate current legislation throughout the world on emis- 
sions and emissions testing, fuel characteristics and specifications, 


and fuel-consumption requirements. Section 7 describes the impli- 
cations of recent European emissions regulations for fuel quality. 


11345 (PB—90-112574/XAB) United States Environmental 
Protection Agency’s stratospheric ozone research program. 
Worrest, R.C. Environmental Protection Agency, Washington, DC 
(USA). Office of Research and Development. 16 Jun 1989. 18p. 
(EPA-600/D-89/129). Available from NTIS, PC A03/MF A01. 

A major consequence of decreasing the ozone layer is an in- 
crease in the transmission of UV-B radiation (290-320nm) to the 
surface of the earth. Researchers have identified many potentially 
serious effects of increased exposure to UV-B radiation on the en- 
vironment and human health. They include: effects on agricultural 
crops, trees, and marine organisms, and damage to the human im- 
mune system, eyes (cataracts), and skin (cancer). Depletion of the 
ozone layer also contributes to materials damage and affects 
ground-level air quality. To assess the consequences of depletion 
of the ozone layer scientists and policy makers need information 
on the nature and magnitude of effects resulting from exposure to 
UV-B radiation. The information is critical to establishing responsi- 
ble regulations and mitigation options. 


11346 (PB-90-112590/XAB) Linkages between climate 
change and stratospheric ozone depletion. Worrest, R.C.; 
Smythe, K.D.; Tait, A.M. Environmental Protection Agency, Wash- 
ington, DC (USA). Office of Research and Development. 1989. 
14p. (EPA—600/D-89/127). Available from NTIS, PC A03/MF A01. 
Two primary areas link the issue of stratospheric ozone depletion 
to global climate change: atmospheric processes and ecological 
processes. Atmospheric processes establish a linkage through the 
dual roles of certain trace gases in promoting global warming and 
in depleting the ozone layer. The primary radiatively active trace 
gases are carbon dioxide, nitrous oxide, chlorofluorocarbons, 
methane, and tropospheric ozone. In the troposphere, the atmos- 
phere up to 10 miles above the earth's surface, these compounds 
function as greenhouse gases. At increased levels they can con- 
tribute to global climate change. Many of these gases also 
influence the concentration of ozone in the stratosphere, the atmo- 
spheric layer located between 10-30 miles above the earth’s 
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surface. The diffuse layer of ozone in the stratosphere protects life 
on earth from harmful solar radiation. A reduction of the layer could 
have very important impacts on the earth's systems. The second 
mode of interaction revolves around various ecological processes. 
Physical, chemical, and biological activities of plants and animals 
are affected directly by global climate change and by increased ul- 
traviolet radiation resulting from depletion of stratospheric ozone. 


11347 (PB-90-112608/XAB) Scientific linkages in global 
change. Jutro, P.R.; Worrest, R.C.; Janetos, A.C. Environmental 
Protection Agency, Washington, DC (USA). Office of Research and 
Development. 16 Jun 1989. 18p. (EPA-600/D-89/126). Available 
from NTIS, PC A03/MF A01. 

In the atmosphere, certain trace gases both promote global 
warming and deplete the ozone layer. The primary radiatively active 
trace gases that affect global warming are carbon dioxide, nitrous 
oxide, chlorofluorocarbons, methane, and tropospheric ozone. In 
the troposphere, the atmosphere up to 10 miles above the earth's 
surface, these compounds function as greenhouse gases. Many of 
these gases also influence the concentration of ozone in the strato- 
sphere, the atmospheric layer located between 10-30 miles above 
the earth's surface. The diffuse layer of ozone in the stratosphere 
protects life on earth from harmful solar radiation. A reduction of 
the layer could have very important impacts on the earth’s sys- 
tems. Interactions exist in various ecological processes as well. 
Physical, chemical, and biological activities of plants and animals 
are affected directly by global climate change and by increased ul- 
traviolet radiation resulting from depletion of stratospheric ozone. 


11348 (PB—90-113168/XAB) Sampling and analysis meth- 
ods for ambient PM-10 aerosol. Draft report. Dzubay, T.G.; 
Stevens, R.K. Environmental Protection Agency, Research Triangle 
Park, NC (USA). Atmospheric Research and Exposure Assessment 
Lab. 21 Aug 1989. 39p. (EPA-600/D-89/115). Available from NTIS, 
PC A03/MF A01. 

This chapter provides information to design a measurement pro- 
gram to obtain ambient aerosol data for use in receptor models. 
Other chapters in the book show how receptor models are used in 
air-quality management and how species concentrations are used 
in receptor models. Methods are described for obtaining ambient 
PM-10 aerosol data for use in these receptor models. Characteris- 
tics of PM-10 sampling devices, filter media and laboratory 
analysis procedures are described. The latter included x-ray fluo- 
rescence, neutron activation, optical spectroscopy, pyrolysis, ion 
chromatography, and colorimetry. It is shown that some combina- 
tions of filter medium, sampler, and analysis method are 
incompatible, and information is presented so that incompatibility 
can be avoided. Measurement artifacts for ionic species and annu- 
lar denuder systems for avoiding them are described. 


11349 (PB—90-113218/XAB) Effects of turbulence and 
electrohydrodynamics on the pertormance of electrostatic pre- 
cipitators. Yamamoto, T. Research Triangle Inst., Research 
Triangle Park, NC (USA). 1989. 14p. Available from NTIS, PC 
A03/MF A01. 

Pub. in Jnl. of Electrostatics, Vol. 22, 11-22(1989). 

This article discusses numerical simulations of the turbulent diffu- 
sion equation coupled with electrohydrodynamics (EHD), carried 
out for plate-piate and wire-plate electrostatic precipitators (ESPs). 
Local particle-concentration profiles and fractional collection effi- 
ciencies were evaluated as a function of three dimensionless 
parameters: the electric Peclet number, the EHD number, and the 
reduced particle-migration velocity. The collection efficiency for the 
wire-plate ESP is significantly lower than for the plate-plate ESP. 
For the wire-plate ESP, when the turbulent diffusion coefficient is 
less than 0.001 sq m/s, collection efficiency is not affected by any 
turbulence of EHD level. However, when the turbulent diffusion co- 
efficient exceeds this critical value, collection efficiency drops 
sharply, regardless of the values of the EHD number and particle 
migration velocity. The critical turbulent diffusion coefficient of the 
plate-plate ESP is higher (0.005 sq m/s), indicating that collection 
efficiency is less sensitive to turbulence. The results emphasize the 
importance of controlling the quality of flow characteristics in the 
ESP. 
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11350 (PB-90-113374/XAB) Air/Supertund National Techni- 
cal Guidance Study Series. Volume 1. Application of 
air-pathway analyses for ind activities. Interim report 
(Final). Stoner, R. NUS Corp., Gaithersburg, MD (USA). Jul 1989. 
118p. Available from NTIS, PC AO6/MF A01. 

See also Volume 2, PB-89-180053. 

This report is one in a series of manuals dealing with air-pathway 
analysis at hazardous-waste sites. The document was developed 
for the Office of Air Quality Planning and Standards in cooperation 
with the Office of Emergency and Remedial Response (Superfund). 
The document is an interim final manual offering technical 
guidance for use by a diverse audience, including EPA Air and Su- 
perfund Regional and Headquarters staff, State air and Superfund 
program staff, Federal and State remedial and removal contractors, 
and potentially responsible parties in analyzing air pathways at 
hazardous-waste sites. The manual provides for flexibility in tailor- 
ing the air-pathway analysis to the specific conditions of each site. 


11351 (PB-90-113382/XAB) Air/Superfund National techni- 
cal guidance study series. Volume 4. Procedures for 
dispersion modeling and air monitoring for Superfund air- 
pathway analysis. Interim report (Final). Roffman, A.; Stoner, R. 
NUS Corp., Gaithersburg, MD (USA). Jul 1989. 309p. Available 
from NTIS, PC A14/MF A01. 

See also Volume 1, PB—90-113374. 

This report is one in a series of manuals dealing with air- 
pathway analysis at hazardous-waste sites. The document was 
developed for the Office of Air Quality Planning and Standards in 
cooperation with the Office of Emergency and Remedial Response 
(Superfund). The document is an interim final manual offering tech- 
nical guidance for use by a diverse audience, including EPA Air 
and Superfund Regional and Headquarters staff, State Air and Su- 
perfund program staff, Federal and State remedial and removal 
contractors, and potentially responsible parties in analyzing air 
pathways at hazardous-waste sites. The manual provides for flexi- 
bility in tailoring the air pathway analysis to the specific conditions 
of each site, the relative risk posed by this and other pathways, 
and the program resource constraints. 


11352 (PB—90-113523/XAB) National Air Toxics Information 
Clearinghouse: Bibliography of Selected Reports and Federal 
Register Notices Related to Air Toxics, Index 1989. Interim 
report. Pickett, D.F.; Owen, C.A.; Norris, C.E. Radian Corp., Re- 
search Triangle Park, NC (USA). Progress Center. Jul 1989. 510p. 
(DCN—89-203-099-07-07). Available from NTIS, PC A22/MF AOS. 

See also PB-89-103444. 

The purpose of the bibliography is to provide State and local 
agencies with citations to reports and Federal Register notices use- 
ful to them in developing and operating air toxics contro! programs. 
The reports selected for the bibliography were published by the fol- 
lowing agencies: U.S. EPA, NAS, NCI, NIEHS, NTP, NIOSH, 
ATSDR, CPSC, and WHO, including the International Agency for 
Research on Cancer. Relevant reports published by various State 
and local agencies are also included in this edition. This edition of 
the bibliography updates the cumulative bibliography previously 
published by the National Air Toxics Information Clearinghouse, 
Bibliography of Selected Reports and Federal Register Notices Re- 
lated to Air Toxics, July 1988. The citations selected for the year 
were compiled from sources available through January 31, 1989. 


11353 (PB—90-113531/XAB) National Air Toxics Information 
Clearinghouse: Ongoing research and regulatory development 
projects, July 1989. interim report. Oldham, C.E.; Norris, C.E.; 
Buchanan, S.K.M. Radian Corp., Research Triangle Park, NC 
(USA). Progress Center. Jul 1989. 222p. (DCN-89-203-099-07-05). 
Available from NTIS, PC A10/MF A02. 

See also PB-89-103428. 

The document describes current research and regulatory devel- 
opment projects underway at the US EPA, the National Institute for 
Occupational Safety and Health, the Agency for Toxic Substances 
and Disease Registry, and State and local agencies. Every effort 
was made to ensure accuracy as of April 1989, the date that com- 
pilation of information was completed. However, further changes in 
agency priorities and funding levels may change the scope and es- 
timated project completion dates. 
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11354 (PB—90-113606/XAB) Environmental Radiation Data: 
Report 57, January-March 1989. Quarterly report. Environmental 
Protection Agency, Montgomery, AL (USA). Eastern Environmental 
Radiation Facility. Sep 1989. 5ip. (EPA-520/5-89/021). Available 
from NTIS, PC A04/MF A01. 

See also PB—89-224000. 

Environmental Radiation Data (ERD) contains data from the En- 
vironmental Radiation Ambients Monitoring System (ERAMS). The 
ERAMS is comprised of nationwide sampling stations that provide 
air, surface and drinking water, and milk samples from which envi- 
ronmental radiation levels are derived. Sampling locations are 
selected to provide optimal population coverage while functioning 
to monitor fallout from nuclear devices and other forms of radioac- 
tive contamination of the environment. The radiation analyses 
performed on these samples include gross alpha and gross beta 
levels, gamma analyses for fission products, and specific analyses 
for uranium, plutonium, stronium, iodine, radium, krypton, and tri- 
tium. 


11355 (PB—90-114034/XAB) Operational ozone monitoring 
with the Global Ozone Monitoring Radiometer (GOMR). Techni- 
cal memo. Planet, W.G. National Environmental Satellite, Data, 
and Information Service, Washington, DC (USA). Aug 1989. 33p. 
(NOAA-TM-NESDIS-28). Available from NTIS, PC A03/MF A01. 

The Global Ozone Monitoring Radiometer (GOMR) is planned for 
the next series of operational polar-orbiting meteorological 
satellites. The GOMR is conceived of being composed of two com- 
ponents: a nadir sounder for determining total ozone amounts and 
a limb sounder for determining vertical stratospheric distributions of 
temperature, ozone and other trace gases of importance to ozone 
photochemistry. 


11356 (PB-90-114463/XAB) Methane control in tunneling. 
Kissell, F.N. Bureau of Mines, Pittsburgh, PA (USA). Pittsburgh Re- 
search Center. 1989. 23p. (BUMINES-HB-1-89). Available from 
NTIS, PC A03/MF A01. 

Library of Congress catalog card No. 89-600207. 

The U.S. Bureau of Mines handbook presents guidelines for pre- 
venting methane-gas explosions during tunnel construction. It 
conveys technology and practice from the coal-mining industry, 
which has been safely dealing with methane-gas emissions for 
many years. Emphasis is placed on assessing the hazard potential 
on ventilation principles, on monitoring for gas, and on what can go 
wrong in practice. 


11357 (PB-90-850850/XAB) Odor Pollution. March 1977- 
November 1989 (Citations from the NTIS data base). Report for 
March 1977-November 1989. National Technical Information Ser- 
vice, Springfield, VA (USA). Nov 1989. 104p. Available from 
NTISPC NO1/MF NO1. 

Supersedes PB—89-851026. 

This bibliography contains citations concerning odorous air pollu- 
tants, and odors and tastes in water. Sources include agricultural 
and livestock wastes, sewage sludge, industrial wastes, vehicular 
exhausts, hospitals, and polluted-water streams. Treatment meth- 
ods, environmental protection aspects, and human factors are 
discussed. (This updated bibliography contains 181 citations, 19 of 
which are new entries to the previous edition.) 


11358 (SAND-89-1380) The potential impact of conserva- 
tion, alternative energy sources, and reduced nonenergy 
emissions on global warming. Aronson, E.A.; Edenburn, M.W. 
Sandia National Labs., Albuquerque, NM (USA). Dec 1989. 75p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC04-76DP00789. Order Number DE90004494. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

In this report, we examine two global energy consumption sce- 
narios and corresponding nonenergy scenarios to determine how 
each will contribute to the greenhouse effect and global warming. A 
steady emissions trend scenario assumes only modest energy con- 
servation and little change in the world’s energy consumption 
patterns and nonenergy emissions. A reduced emissions trend sce- 
nario assumes significant conservation, switching from a more 
carbon-intensive energy source mix to a less intensive mix, and re- 
ducing nonenergy emissions. Based on the difference between the 
two scenarios’ results, our conclusions are that it is possible to 





reduce global warming by over 50% using a combination of con- 
servation and efficiency improvements, increased use of nuclear, 
geothermal, and solar/renewable energy sources, and reduced 
nonenergy emissions. 34 refs. 


11359 (TIAE—8901) Prospect of new energy. Global warm- 
ing (1988). Institute of Applied Energy, Tokyo (Japan). Feb 1988. 
28p. (In Japanese). Order Number DE90702486. Available from 
NTIS (US Sales Only), PC AO3/MF A01. 

New energy has been developed mainly as substitutes for oil. 
The issue on global warming by carbon dioxide is considered as 
one of new energy development strategy. Carbon ranges over the 
atmosphere, the ocean, and woodlands, and there is the great 
global-sized carbon cycle. The emission of carbon dioxide in the 
air has increased year by year mainly because of the combustion 
of fossil fuels, and the earth’s temperature has been risen by the 
greenhouse effect. It is feared this temperature change affects the 
farm products and rises the surface of the sea water. Thinkable 
countermeasures to global warming are to reduce the emission of 
carbon dioxide, to catch it before or after emitted in the air, and to 
adapt it as the unavoidable situation. Since the global warming is- 
sue is possible to influence human society and nature seriously, it 
is necessary to be proceeded with international cooperation in the 
early states. 17 refs., 14 figs., 2 tabs. 


11360 Chemical considerations in severe accident analysis. 
Malinauskas, A.P. (Oak Ridge National Lab., TN (USA)). pp. 45 of 
Nuclear chemistry and technology. Third Chemical Congress of 
North America. American Chemical Society, Washington, DC (US) 
(1988). DOE Contract AC05-840R21400. (CONF-8806143—: Nu- 
clear reactor severe accident chemistry symposium, Toronto 
(Canada), 5-10 Jun 1988). 

The Reactor Safety Study presented the first systematic attempt 
to include fission product physicochemical effects in the determina- 
tion of expected consequences of hypothetical nuclear reactor 
power plant accidents. At the time, however, the data base was 
sparse, and the treatment of fission product behavior was not en- 
tirely consistent or accurate. Considerable research has since been 
performed to identify and understand chemical phenomena that 
can occur in the course of a nuclear reactor accident, and how 
these phenomena affect fission product behavior. This report is an 
attempt to summarize the current status of their understanding of 
the chemistry of fission products in nuclear reactor accidents, and 
to identify those areas where chemical issues remain unresolved. 


11361 Chemical phenomena under severe accident condi 
tions. Powers, D.A. (Sandia National Labs., Albuquerque, NM 
(USA)). pp. 45 of Nuclear chemistry and technology. Third Chemi- 
cal Congress of North America. American Chemical Society, 
Washington, DC (US) (1988). (CONF-8806143—: Nuclear reactor 
severe accident chemistry symposium, Toronto (Canada), 5-10 Jun 
1988). 

A severe nuclear reactor accident is expected to involve a vast 
number of chemical processes. The chemical processes of major 
safety significance begin with the production of hydrogen during 
steam oxidation of fuel cladding. Physico-chemical changes in the 
fuel and the vaporization of radionuclides during reactor accidents 
have captured much of the attention of the safety community in re- 
cent years. Protracted chemical interactions of core debris with 
structural concrete mark the conclusion of dynamic events in a 
severe accident. An overview of the current understanding of chem- 
ical processes in severe reactor accident is provided in this paper. 
It is shown that most of this understanding has come from applica- 
tion of findings from other fields though a few areas have in the 
past been subject to in-depth study of a fundamental nature. Chal- 
lenges in the study of severe accident chemistry are delineated. 


11362 Both sides now: The chemistry of clouds. . Schwartz, 
S.E. (Environmental Chemistry Div., Brookhaven National Lab., Up- 
ton, NY (US)). pp. 248 of Environmental sciences. Sterrett, F.S 
The N.Y. Academy of Sciences, New York, NY (1987). DOE Con- 
tract AC02-76CH00016. 

The past several years have seen considerable research effort 
directed toward examination of the chemistry of clouds. Much of 
the motivation for undertaking such studies has arisen from con- 
cern over the so-called acid rain phenomenon and the desire to 
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understand the role of clouds in the transport, transformation, and 
delivery to the earth’s surface of pollutants involved in acid deposi- 
tion. Cloud chemistry is thus of interest in this context not only 
because clouds are the source of precipitation, but also because of 
the possibility that clouds may represent an important medium for 
chemical reaction in the atmosphere. This article is an account of 
research on cloud chemistry that has been conducted over the 
past several years. In carrying out this research, the authors 
followed a two-sided approach: laboratory studies of the thermody- 
namics and kinetics of processes involved in  cloudwater 
acidification, and field measurements directed to determination of 
cloud composition and elucidation of the mechanisms by which this 
composition is established. The title of this article refers to the two 
sides of their approach to the study of this chemistry. 


11363 Source signatures in cloud water. Oimez, |. (Nuclear 
Reactor Laboratory, Cambridge, MA (USA)). pp. 980 of Measure- 
ment of toxic and related air pollutants. APCA, Pittsburgh, PA (US) 
(1988). (CONF-880596—: EPA/APCA international symposium on 
measurement of toxic and related air pollutants, Raleigh, NC 
(USA), 2-4 May 1988). 

Although in-cloud processes are considered to be one of the ma- 
jor factors affecting the atmospheric heterogeneous chemistry, very 
little is known about their composition except for some major an- 
ions and cations. Trace elements, besides their possible catalytic 
functions, are fingerprints for the sources (natural and antro- 
pogenic) of the material found in the cloud water. Fifteen cloud 
water samples collected at Whiteface Mountain, Adirondacks, New 
York, have been analyzed by instrumental neutron activation analy- 
sis. Sample to sample changes of trace element concentrations 
indicated that the differences in air masses entrained in clouds are 
the main reason for this observed variation. Concentrations of Na, 
Cl, Ca, V, Mn, Zn, As, Se, Br and Sb were determined. 


11364 Development of improved HPLC analyses for nitrated 
polycyclic aromatic hydrocarbons and quinones from airborne 
inhalable particulate matter. Greenberg, A. (New Jersey Inst. of 
Tech., Newark, NJ (USA). Dept. of Chemical Engineering); Darack, 


F.; Wang, Y.; Hawthorne, D.; Natsiashvili, D.; Harkov, R.; Louis, J.; 
Atherholt, T. vp. of Proceedings of the 1986 EPA/APCA sympo- 
sium on measurement of toxic air pollutants. Environmental 
Protection Agency (US), Cincinnati, OH (1986). (CONF-860426-: 
EPA/APCA symposium on measurement of toxic air pollutants, 
Raleigh, NC (USA), 27-30 Apr 1986). 

Nitrated polycyclic aromatic hydrocarbons (nitro-PAH), extracted 
from airborne inhalable particulate matter and separated by thin 
layer chromatography, are analyzed using HPLC. The analytical 
technique is a modified version of that reported by MacCrehan and 
May in which nitro-PAH are reduced on a post-analytical column 
filled with zinc and silica whereby amino-PAH are formed and mon- 
itored using fluorescence. The same technique has also been 
applied to the analysis of selected PAH quinones since the result- 
ing dihydroquinones are frequently much more fluorescent than the 
starting material. As other groups have previously noted, most of 
the mutagenic activity of the extracts of airborne particulates is 
found in the more polar fractions. Among the compounds reported 
by other researchers are the hydroxynitro-PAH. The authors syn- 
thesized a nonpolar member of this class, 1-nitropyren-2-01, and 
find it in airborne particulates. The mutagenicities of a number of 
nitro-PAH and related molecules are also reported. 


11365 The impact of residential wood combustion on ambi- 
ent wintertime carbon monoxide concentration in residential 
areas in six northwestern cities. Houck, J.E. (OMNI Environmen- 
tal Services, Inc., Beaverton, OR (USA)); Simons, C.A.; Pritchett, 
L.C.; Snow, G.C. pp. 980 of Measurement of toxic and related air 
pollutants. APCA, Pittsburgh, PA (US) (1988). (CONF-880596—: 
EPA/APCA international symposium on measurement of toxic and 
related air pollutants, Raleigh, NC (USA), 2-4 May 1988). 

During the winter, elevated carbon monoxide levels in residential 
areas in most Northwestern cities originate from the combined im- 
pact of vehicular exhaust and residential wood combustion (RWC). 
The relative impacts of the two sources have been traditionally dif- 
ficult to separate. In the study reported here, the portion originating 
from RWC was calculated for residential areas in six cities where 
wood burning is recognized as a significant source of air pollution: 
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Boise, Idaho; Eugene, Oregon; Libby, Montana; Missoula, Mon- 
tana; Portland, Oregon; and Yakima, Washington. The use of fine 
particulate, nephelometer and total carbon monoxide records and 
the relationship between carbon monoxide and fine particulate 
emission characteristic of RWC permitted RWC carbon monoxide 
impacts to be estimated. Approximately 100,000 data points were 
utilized in the computer modeling. In addition to the quantitative 
calculations temporal patterns and meteorological correlations pro- 
vided supporting information on the magnitude of the RWC carbon 
monoxide contributions that were calculated. The average percent- 
age of ambient carbon monoxide attributable to RWC range from a 
high of 67 percent of the total ambient concentration level at the 
Boise, Idaho monitoring site during cold winter Sundays and holi- 
days to a low of 13 percent of the total ambient concentration at 
the Yakima, Washington monitoring site averaged across all winter 
days. 


11366  Surface-enhanced Raman spectroscopy: Detection of 
hazardous chemical pollutants. . Vo-Dinh, T. (Oak Ridge National 
Lab., TN (USA). Health and Safety Research Div.); Moody, R.L. pp. 
907 of Proceedings of the 1986 EPA/APCA symposium on mea- 
surement of toxic air pollutants. Environmental Protection Agency 
(US), Cincinnati, OH (1986). DOE Contract AC05-840R21400. 
(CONF-860426-: EPA/APCA symposium on measurement of toxic 
air pollutants, Raleigh, NC (USA), 27-30 Apr 1986). 

Hazardous pollutants emitted from waste materials have toxico- 
logically important chemical groups that can be characterized and 
detected by Raman spectroscopy. The conventional Raman tech- 
nique, however, is often limited by its low sensitivity due to the 
inherently weak Raman cross section of organic chemicals. In this 
paper the authors report on a new detection technique based on 
the Surface-enhanced Raman Scattering (SERS) technique. The 
SERS effect is based on recent experimental observations, which 
have indicated enhancement of the Raman scattering efficiency by 
factors up to 10° when a compound is adsorbed on rough metallic 
(silver) surfaces having submicron protrusions. They describe the 
development of the SERS technique as a new tool for monitoring 
hazardous chemica! emissions. 


11367. An improved method for determining airborne 722Rn 
concentrations using EPA [Environmental Protection Agency] 
standard activated charcoal canisters. Jester, W.A.; Graniund, 
R.W.; Linsley, M.E.; Batschelet, R. Transactions of the American 
Nuclear Society (USA), 59: 49-50 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

The US Environmental Protection Agency's (EPAs) standard op- 
erating procedure for the activated charcoal canister method of 
determining airborne 222Rn concentrations has some serious prob- 
lems. This is especially true if the canisters are employed under 
conditions of moderate to high humidity. The authors have devel- 
oped an improved method in which the same canisters can be 
employed, but more reliable results can be obtained under any hu- 
midity conditions. 


11368 Adsorption of radon gas in humid air on charcoal 
canisters. Blue, T.E.; Holcomb, D.E. Transactions of the American 
Nuclear Society (USA), 59: 50-51 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

Measurements of the concentration of radon in the environment 
using charcoal canisters were first described by George, and these 
canisters have become the Environmental Protection Agency stan- 
dard. A calibration factor (CF), relating the detected activity A of 
the radon daughter *'*Bi within the canister to the radon concen- 
tration in air Cg, has been defined by Watson et al. The purpose of 
this paper is to examine a kinetic model for the adsorption of radon 
on a charcoal canister in humid air and to compare its predictions 
for the dependence of the CF on water mass gain and exposure 
time with the dependence measured by Watson. 


11369 Removal of chiorofluorocarbons from the Earth's at- 
mosphere. Stix, T.H. (Department of Astrophysical Sciences, 
Princeton University, POB 451, Princeton, New Jersey 08543 
(US)). Journal of Applied Physics (USA), 66(11): 5622-5626 (1 
Dec 1989). 
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This work addresses the possibility of processing the Earth's at- 
mosphere (5x10'® metric tons) to remove the chlorofluorocarbons 
(CFCs). It is the chlorine atoms, from the ultraviolet photolysis of 
CFCs in the stratosphere, that are held responsible for catalyzing 
the thinning of the Earth’s protective ozone layer. In addition, it is 
estimated that the contribution of CFCs to the “greenhouse effect” 
and global warming is already 40% that of carbon dioxide and the 
figure is estimated to rise to 60% in the next four decades. This 
study surveys the use of powerful lasers to break up CFCs, while 
still in the troposphere, by infrared multiphoton dissociation. The 
reaction products would be expected to dissolve in rain droplets. 
One major limitation to this highly speculative scheme is posed by 
stimulated rotational Raman scattering of the laser beams. As 
presently perceived, the cost of installation and operation of the 
elaborate laser facilities would be certainly prohibitive unless a fac- 
tor of 5 or 10 improvement in overall efficiency can be found. 


11370 Anomalous electric fields associated with clouds 
growing over a source of negative space charge. Moore, C.B. 
(New Mexico Institute of mining and Technology, Socorro (USA)); 
Vonnegut, B.; Holden, D.N. Journal of Geophysical Research 
(USA), 94(D11): 13127-13135 (30 Sep 1989). 

Tests of influence mechanism explanations for thundercloud 
electrification have been attempted by modifying the initial atmo- 
spheric electrical conditions beneath some convective clouds. The 
modification was accomplished by the release of negative space 
charges into the air from elevated wires connected to a high- 
voltage power supply. Anomalous distributions of charge were 
observed in some clouds with low bases that grew over the charge 
source. The results of the experiment suggest that influence mech- 
anisms may be operative in the electrification of our mountain 
clouds and that, normally, the natural, positive space charges in 
the sub cloud air may initiate the electrification processes. © Amer- 
ican Geophysical Union 1989 


11371 Lightning spectra in the 850- to 1400-nm near-infrared 
region. Weidman, C. (institute of Atmospheric Physics, University 
of Arizona, Tucson (USA)); Boye, A.; Crowell, L. Journal of Geo- 
physical Research (USA), 94(D11): 13249-13259 (30 Sep 1989). 
Lightning spectra in the 850- to 1400-nm near-infrared region 
have been recorded with 200- to 300-ms time resolution using a 
slitless spectrometer with a lead sulfide detector. Except for the 
wire portion of triggered discharge channels, rocket triggered and 
natural return stroke spectra are very similar. The following neutral 
atomic nitrogen (N I) and oxygen (O |) multiplet emissions have 
been identified (the wavelength, in nanometers, of the brightest line 
in each group is shown in parentheses): N (2) (821.6), O 1(4) 
(844.6), N 1(1) (868.0), N 1(15) (906.1), O 1(8) (926.6), N 1(7) 
(939.3), N (19) (986.2), N 1(18) (1011.3), N (28) (1053.9), and N 
\(86) (1246.8). Continuum emissions with peak intensities at least 
an order of magnitude less than the strongest line emissions were 
detected. A laboratory arc simulation of return stroke discharge 
produced a near-IR spectrum containing all the features emitted by 
lightning. Addition N | radiation peaks at 1131.4 nm (N I(17)) and 
1358.1 nm on the arc spectra overlapped water vapor absorption 
bands were not visible on lightning spectra recorded at 2.2-km 
range. A time-averaged lightning channel temperature of about 
16,000°K was calculated from the ratio of relative intensities of the 
N I(1) and N 1(18) multiplets. © American Geophysical Union 1989 
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Refer also to citation(s) 9139, 9140, 9281, 9421, 9443, 9839, 
9963, 9964, 9965, 9966, 9967, 9969, 9970, 9972, 9974, 9975, 
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9986, 9987, 9988, 9990, 9991, 9992, 9993, 9994, 10003, 10182, 
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11372 (BFR-D-14-1988) Healthy buildings ‘88. Abstract 
guide. Swedish Council for Building Research, Stockholm (Swe- 
den). Jun 1988. 446p. (CONF-880945-: Healthy buildings ‘88, 
Stockholm (Sweden), 5 Sep 1988). Order Number DE90705910. 
Available from NTIS (US Sales Only), PC A19/MF A01 - OSTI; 
INIS. 

Selected papers have been processed for inclusion in the En- 
ergy Data Base. 


11373 (CRIE-T—88045) Simple procedure for measuring 
acid-neutralizing capacity of soil. Ogisih, Hiroshi; Sato, Kazuo. 
Central Research inst. of Electric Power Industry, Komae, Tokyo 
(Japan). Energy and Environment Lab. Apr 1989. 40p. (in Japan- 
ese). Order Number DE90734949. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

Simple procedure to measure the acid-neutralizing capacity 
(ANC) of soil for acid depositions was studied. Based on the soil- 
column experiment and chemical analysis of soil, it first became 
clear that the total amounts of carbonate, exchangeable base 
cation and exchangeable OH~ in soil were related to the ANC, 
and contributed to neutralize acid depositions. The simple proce- 
dure to measure the ANC was then composed of the following two 
steps: (1) to determine the total amounts of carbonate and ex- 
changeable base cation with a buffered solution of acetic acid and 
ammonium acetate, and (2) to determine the amount of OH~ with 
a solution containing SO,2-. As the ANCs of 10 sample soils with 
greatly different ANCs were measured by both simple procedure 
and column technique, both values of each sample were compara- 
ble each other. It took several hundred hours to determine the 
ANC by the column experiments, while only 24 hours by the simple 
procedure, suggesting to be most suitable for routine ANC mea- 
surements. 24 refs., 19 figs., 6 tabs. 


11374 (CRIE-U-88077) Influence of CO2-gas on pH mea- 
surement of soil water. Shimogaki, Hisashi; Osumi, Takashi. 
Central Research Inst. of Electric Power Industry, Abiko, Chiba 
(Japan). Apr 1989. 17p. (In Japanese). Order Number 
DE90734991. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

On the investigation of the chemical reaction in soil such as sol- 
ubilization of elements in soil, an accurate measurement of the pH 
of soil water is required because of the dependence of the reaction 
on pH. In this study, the relation between pH of soil water and CO2 
concentration was reviewed on available knowledge together with 
the experimental confirmation of the relation, then the influence on 
pH was examined through a field survey of CO2 concentration in 
soil. As the results of the survey, it was found that the influence of 
COz on pH of soil water was not negligible because CO. concen- 
tration in soil was several-tensfold in comparison with atmosphere. 
Therefore, it is important to measure the COz2 concentration in soil 
for estimating actual pH which controls the chemical reaction in 
soil. Especially, showing the data concerning the leaching of Al ion, 
this report suggests the importance to determine the influence 
preperly of CO. for assessing the acidification of soil produced by 
acid rain. 7 refs., 11 figs., 1 tab. 


11375 (ENEA-RT-VEL—89-02) LISA code for the study of ra- 
dionuclide migration: Description and uses. Frenquellucci, F.; 
Deserti, M. Comitato Nazionale per |’Energia Nucleare, Bologna 
(Italy). Dipt. Reattori Veloci. Apr 1989. 63p. (In Italian). Order Num- 
ber DE90733795. Available from NTIS (US Sales Only), PC 
A04/MF A01. 

The LISA code (Long Term Isolation Safety Assessment) was 
developed by the EURATOM Joint Research Centre of Ispra (Ra- 
diochemistry Division) and is utilized in order to study the migration 
of radionuclides through porous media. The aim of the present 
work is to analyze LISA's input and output files. A brief description 
of the code is also given. As LISA is a research and development 


54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


code, its structure is rather complex and an exhaustive description 
of input/output files is helpful for the user. Version 3 of the LISA 
code, loaded on ENEA'’s (Italian Commission for Alternative Energy 
Sources) IBM 3090, is available from ENEA-VEL Bologna, Italy. 


11376 (INIS-SU-134/A, pp. 33-39) Approach to standardiza- 
tion of permissible content of heavy natural radioisotopes in 
irrigating water. Drichko, V.F. (Nauchno-lssledovatel’skij Inst. Ra- 
diatsionnoj Gigieny, Leningrad (USSR)); Grashchenko, S.M. 
Nauchno-issledovatel’skij Inst. Radiatsionnoj Gigieny, Leningrad 
(USSR). 1988. (In Russian). In Radiation hygiene. Collection of sci- 
entific papers. Order Number DE90705996. Available from NTIS 
(US Sales Only), PC A08/MF A01 - OSTI; INIS. 

Two systems of irrigation-overhead irrigation and watering along 
furrons or by overlapping are considered. It is shown that 95 % of 
harvest radioactivity in case of overhead irrigation is conditioned by 
sorption of heavy natural radioisotopes by plants’ surface. Thus 
permissible concentrations of heavy natural radioisotopes (HNR) in 
the water calculated by driven dependences of permissible internal 
irradiation dose, migration parameters of HNR in the soil-piant sys- 
tem and agrotechnical factors are turned to be more tough in case 
of overhead irrigation than without it. The permissible internal 
irradiation dose formed by HMR migration along food chain is sug- 
gested to be evaluated by minimal permissible collective effective 
equivalent dose, which is equal 60 man. Sy, at which the expected 
number of accidents will be less than 1. 13 refs.; 1 tab. 


11377 (INIS-SU-139, pp. 138-139) Glutathione content in 
seeds of plants growing on uranium containing solls. Norbaev, 
Sh.Sh.; Norbaev, N.N. Moskovskij Inzhenerno-Fizicheskij Inst., 
Moscow (USSR). 1989. (In Russian). (CONF-8904298—: 6. All- 
Union conference on microdosimetry, Kanev (Ukrainian SSR), 
14-25 Apr 1989). In Proceedings of the 6. All-union conference on 
microdosimetry: Summaries of reports. Order Number 
DE90706000. Available from NTIS (US Sales Only), PC A0S/MF 
A01 - OSTI; INIS. 

L-20850. 

Short note. GLUTATHIONE/metabolism; URANIUM  DE- 
POS!ITS/environmental effects; CONTAMINATION; GLUTATHIONE; 
METABOLISM; NATURAL RADIOACTIVITY; PLANTS; SEEDS; 
SOILS 


11378 (INIS-SU-139, pp. 140-141) Content of unpaired 
electrons in seeds of plants growing on uranium containing 
soils. Norbaev, Z.N.; Norbaev, N.N. Moskovskij Inzhenerno- 
Fizicheskij Inst., Moscow (USSR). 1989. (in Russian). 
(CONF-8904298-: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DES0706000. Available from NTIS (US Sales Only), 
PC A09/MF A01 - OSTI; INIS. 

L-20850. 

Short note. URANIUM DEPOSITS/environmental effects; 
BIOLOGICAL RADIATION EFFECTS; ELECTRON SPIN RESO- 
NANCE; ELECTRONS; LOW DOSE IRRADIATION; NATURAL 
RADIOACTIVITY; PLANTS; SEEDS; SOILS 


11379 (ORNL/RASA-87/37) Results of the radiological sur- 
vey at 30 Long Valiey Road, Lodi, New Jersey (LJ045). Cottrell, 
W.D.; Floyd, L.M.; Francis, M.W.; Mynatt, J.O. Oak Ridge National 
Lab., TN (USA). Nov 1989. 19p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract ACO05-840R21400. Order Number 
DE90004234. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
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vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally Th, derived from the MCW 
site. The survey typically includes direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 30 Long Valley Road, Lodi, New Jersey 
(LJ045), was conducted during 1985, 1986, and 1987. Some ra- 
dionuclide measurements were greater than typical background 
levels in the northern New Jersey area. However, results of the 
survey demonstrated no radionuclide concentrations in excess of 
the DOE Formerly Utilized Sites Remedial Action Program criteria. 
5 refs., 10 figs., 3 tabs. 


11380 (ORNL/RASA-88/27) Results of the radiological sur- 
vey at Route 17(S) and Becker Avenue, Rochelle Park, New 
Jersey (RJ001). Foley, R.D.; Carrier, R.F. Oak Ridge National 
Lab., TN (USA). Nov 1989. 9p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC05-840R21400. Order Number 
DE90004911. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally Th, derived from the MCW 
site. The surveys typically include direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this commercial property at Route 17(S) and Becker Av- 
enue, Rochelle Park, New Jersey (RJ001), was conducted in 1986. 
Measurements taken at the commercial property located at Route 
17(S) and Becker Avenue indicate slightly elevated gamma expo- 
sure rates in three areas of the parking lot. Although results of 
analysis of the asphalt disclosed radionuclide concentrations in ex- 
cess of the applicable criterion, their presence is due to naturally 
radioactive substances in asphalt patching materials and is not 
associated with material from the MCW site. Therefore, it is recom- 
mended that this site be eliminated from consideration for inclusion 
in the DOE remedial action program. 5 refs., 2 figs., 3 tabs. 


11381 (ORNL/RASA-88/48) Results of the radiological sur- 
vey at 12 Long Valley Road, Lodi, New Jersey (LJ054). Foley, 
R.D.; Floyd, L.M.; Carrier, R.F. Oak Ridge National Lab., TN 
(USA). Nov 1989. 13p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC05-840R21400. Order Number DE90004109. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extracting process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally Th, derived from the MCW 
site. The survey typically includes direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 12 Long Valley Road, Lodi, New Jersey 
(LJ054), was conducted during 1985 and 1986. Results of the sur- 
vey demonstrated no radionuclide concentrations in excess of the 
DOE Formerly Utilized Sites Remedial Action Program criteria. The 
radionuclide distributions were not significantly different from nor- 
mal background levels in the northern New Jersey area. 
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11382 (ORNL/RASA-88/54) Results of the radiological sur- 
vey at 10 Long Valley Road, Lodi, New Jersey (LJ055). Foley, 
R.D.; Floyd, L.M.; Carrier, R.F. Oak Ridge National Lab., TN 
(USA). Nov 1989. 13p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC05-840R21400. Order Number DE90004908. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally 25*Th, derived from the MCW 
site. The survey typically includes direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 10 Long Valley Road, Lodi, New Jersey 
(LJO55), was conducted during 1985 and 1986. Results of the sur- 
vey demonstrated no radionuclide concentrations in excess of the 
DOE Formerly Utilized Sites Remedial Action Program criteria. The 
radionuclide distributions were not significantly different from nor- 
mal background levels in the northern New Jersey area. 4 refs., 5 
figs., 3 tabs. 


11383 (ORNL/RASA-88/71) Results of the radiological sur- 
vey of the Saddle River's East Bank, from State Highway 46 to 
the River's confluence with Lodi Brook, Lodi, New Jersey 
(LJ083). Foley, R.D.; Floyd, L.M. Oak Ridge National Lab., TN 
(USA). Nov 1989. 9p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC05-840R21400. Order Number DE90004910. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory con- 
ducts investigative radiological surveys of properties in the vicinity 
of MCW to determine whether a property is contaminated with ra- 
dioactive residues, principally 2°*Th, derived from the MCW site. 
The survey typically includes direct measurement of gamma radia- 
tion levels and soil sampling for radionuclide analyses. The survey 
of this site, the Saddle River's East Bank, from State Highway 46 to 
the River's Confluence with Lodi Brook, Lodi, New Jersey (LJ083), 
was conducted during 1988. Results of the survey demonstrated 
no radionuclide concentrations in excess of the DOE Formerly Uti- 
lized Sites Remedial Action Program criteria. The radionuclide 
distributions were not significantly different from normal background 
levels in the northern New Jersey area. 4 refs., 2 figs., 3 tabs. 


11384 (ORNL/RASA-88/78) Results of the radiological sur- 
vey at 21 John Street, Lodi, New Jersey (LJ090). Foley, R.D.; 
Floyd, L.M. Oak Ridge National Lab., TN (USA). Dec 1989. 9p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO05- 
840R21400. Order Number DE90004941. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the projec- 
tion and refining of thorium and thorium compounds from monazite 
ores from 1916 to 1956. MCW supplied rare earth metals and tho- 
rium compounds to the Atomic Energy Commission and various 
other government agencies from the late 1940s to the mid-1950s. 
Area residents used the sandlike waste from this thorium extraction 
process mixed with tea and cocoa leaves as mulch in their yards. 





Some of these contaminated wastes were also eroded from the 
site into Lodi Brook. At the request of the US Department of En- 
ergy (DOE), a group from Oak Ridge National Laboratory conduct 
investigative radiological surveys of properties in the vicinity of 
MCW to determine whether a property is contaminated with ra- 
dioactive residues, principally 2°*Th, derived from the MCW site. 
The survey typically includes direct measurement of gamma radia- 
tion levels and soil sampling for radionuclide analyses. The survey 
of this site, 21 John Street, Lodi, New Jersey (LJ090), was 
conducted during 1988. Results of the survey demonstrated no ra- 
dionuclide concentrations in excess of the DOE Formerly Utilized 
Sites Remedial Action Program criteria. The radionuclide distribu- 
tions were not significantly different from normal background levels 
in the northern New Jersey area. 2 figs., 3 tabs. 


11385 (ORNL/RASA-88/89) Results of the radiological sur- 
vey at the Napp Chemical Company, 199 Main Street, Lodi, 
New Jersey (LJ076). Foley, R.D.; Floyd, L.M.; Carrier, R.F. Oak 
Ridge National Lab., TN (USA). Nov 1989. 15p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract AC05-840R21400. Order 
Number DE90004909. Available from NTIS, PC A0O3/MF A01; 
OSTI; INIS; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally °*Th, derived from the MCW 
site. The survey typically includes direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, the Napp Chemical Company, 199 Main Street, 
Lodi, New Jersey (LJ076), was conducted during 1987. Results of 
the survey demonstrated no radionuclide concentrations in excess 
of the DOE Formerly Utilized Sites Remedial Action Program crite- 
ria. The radionuclide distributions were not significantly different 
from normal background levels in the northern New Jersey area. 4 
refs., 8 figs., 3 tabs. 


11386 (ORNL/RASA-89/12) Results of the independent ver- 
ification of radiological remedial action at 148 East 4th South 
Street, Monticello, Utah (MS00087). Crutcher, J.W.; Smuin, M.W. 
Oak Ridge National Lab., TN (USA). Dec 1989. 7p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC05-840R21400. Or- 
der Number DE90004912. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

In 1980 the site of a vanadium and uranium mill at Monticello, 
Utah, was accepted into the US Department of Energy’s (DOE’s) 
Surplus Facilities Management Program, with the objectives of 
restoring the government-owned mill site to safe levels of radioac- 
tivity, disposing of or containing the tailings in an environmentally 
safe manner, and performing remedial actions on off-site (vicinity) 
properties that had been contaminated by radioactive material 
resulting from mill operations. During 1984, UNC Geotech, the re- 
medial action contractor designated by DOE, performed remedial 
action on the vicinity property at 148 East 4th South Street, Monti- 
cello, Utah. The Pollutant Assessments Group (PAG) of Oak Ridge 
National Laboratory was assigned the responsibility of verifying the 
data supporting the adequacy of remedial action and confirming 
the site’s compliance with DOE guidelines. The PAG found that the 
site successfully meets the DOE remedial action objectives. Proce- 
dures used by PAG are described. 3 refs., 2 tabs. 


11387 (ORNL/RASA-89/13) Results of the independent ver- 
Ification of radiological remedial action at 273 East 1st South 
Street, Monticello, Utah (MS00092). Crutcher, J.W.; Smuin, M.W. 
Oak Ridge National Lab., TN (USA). Dec 1989. 7p. Sponsored by 
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U.S. DOE Nuclear Energy. DOE Contract AC05-840R21400. Or- 
der Number DE90004024. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

In 1980 the site of a vanadium and uranium mill at Monticello, 
Utah, was accepted into the US Department of Energy’s (DOE's) 
Surplus Facilities Management Program, with the objectives of 
restoring the government-owned mill site to safe levels of radioac- 
tivity, disposing of or containing the tailings in an environmentally 
safe manner, and performing remedial actions on off-site (vicinity) 
properties that had been contaminated by radioactive material re- 
sulting from mill operations. During 1984 and 1985, UNC Geotech, 
the remedial action contractor designated by DOE, performed re- 
medial action on the vicinity property at 273 East ist South Street, 
Monticello, Utah. The Pollutant Assessments Group (PAG) of Oak 
Ridge National Laboratory was assigned the responsibility of verify- 
ing the data supporting the adequacy of remedial action and 
confirming the site’s compliance with DOE guidelines. The PAG 
found that the site successfully meets the DOE remedial action ob- 
jectives. Procedures used by PAG are described. 3 refs., 2 tabs. 


11388 (ORNL/RASA-89/14) Results of the independent ver- 
ification of radiological remedial action at 225 South 2nd East 
Street, Monticello, Utah (MS00114). Crutcher, J.W.; Smuin, M.W. 
Oak Ridge National Lab., TN (USA). Dec 1989. 7p. nsored 
U.S. DOE Nuclear Energy. DOE Contract ACO5-840R21400. Or- 
der Number DE90004914. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

In 1980 the site of a vanadium and uranium mill at Monticello, 
Utah, was accepted into the US Department of Energy's (DOE's) 
Surplus Facilities Management Program, with the objectives of 
restoring the government-owned mill site to safe levels of radioac- 
tivity, disposing of or containing the tailings in an environmentally 
safe manner, and performing remedial actions on off-site (vicinity) 
properties that had been contaminated by radioactive material re- 
sulting from mill operations. During 1985 and 1986, UNC Geotech, 
the remedial action contractor designated by DOE, performed re- 
medial action on the vicinity property at 225 South 2nd East Street, 
Monticello, Utah. The Pollutant Assessments Group (PAG) of Oak 
Ridge National Laboratory was assigned the responsibility of verify- 
ing the data supporting the adequacy of remedial action and 
confirming the site’s compliance with DOE guidelines. The PAG 
found that the site successfully meets the DOE remedial action ob- 
jectives. Procedures used by PAG are described. 3 refs., 2 tabs. 


11389 (ORNL/RASA-89/15) Results of the independent ver- 
Hication of radiological remedial action at 196 South 2nd East 
Street, Monticello, Utah (MS00135). Crutcher, J.W.; Smuin, M.W. 
Oak Ridge National Lab., TN (USA). Dec 1989. 7p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC05-840R21400. Or- 
der Number DE90004025. Available from NTIS, PC A03/MF A01; 
OSTI; INIS; GPO Dep. 

In 1980 the site of a vanadium and uranium mill at Monticello, 
Utah, was accepted into the US Department of Energy’s (DOE’s) 
Surplus Facilities Management Program, with the objectives of 
restoring the government-owned mill site to safe levels of radioac- 
tivity, disposing of or containing the tailings in an environmentally 
safe manner, and performing remedial actions on off-site (vicinity) 
properties that had been contaminated by radioactive maternal 
resulting from mill operations. During 1986, UNC Geotech, the re- 
medial action contractor designated by DOE, performed remedial 
action on the vicinity property at 196 South 2nd East Street, Monti- 
cello, Utah. The Pollutant Assessments Group (PAG) of Oak Ridge 
National Laboratory was assigned the responsibility of verifying the 
data supporting the adequacy of remedial action and confirming 
the site’s compliance with DOE guidelines. The PAG found that the 
site successfully meets the DOE remedial action objectives. Proce- 
dures used by PAG are described. 3 refs., 2 tabs. 


11390 (ORNL/RASA-89/16) Results of the t ver- 
Hication of radiological remedial action at EG&G Area 6, 
Monticello, Utah (MS00136). Crutcher, J.W.; Smuin, M.W. Oak 
Ridge National Lab., TN (USA). Dec 1989. 7p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract AC05-840R21400. Order 
Number DE90004915. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 
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In 1980 the site of a vanadium and uranium mill at Monticello, 
Utah, was accepted into the US Department of Energy's (DOE's) 
Surplus Facilities Management Program, with the objectives of 
restoring the government-owned mill site to safe levels of radioac- 
tivity, disposing of or containing the tailings in an environmentally 
safe manner, and performing remedial actions on off-site (vicinity) 
properties that had been contaminated by radioactive material 
resulting from mill operations. During 1986, UNC Geotech, the re- 
medial action contractor designated by DOE, performed remedial 
action on the vicinity property at EG&G Area 6, Monticello, Utah. 
The Pollutant Assessments Group (PAG) of Oak Ridge National 
Laboratory was assigned the responsibility of verifying the data 
supporting the adequacy of remedial action and confirming the 
site's compliance with DOE guidelines. The PAG found that the site 
successfully meets the DOE remedial action objectives. Proce- 
dures used by PAG are described. 3 refs., 2 tabs. 


11391 (ORNL/RASA-89/17) Results of the independent ver- 
ification of radiological remedial action at 496 South Main 
Street, Monticello, Utah (MS00050). Crutcher, J.W.; Smuin, M.W. 
Oak Ridge National Lab., TN (USA). Dec 1989. 7p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC05-840R21400. Or- 
der Number DE90004913. Available from NTIS, PC A03/MF A01; 
OSTI; INIS; GPO Dep. 

in 1980 the site of a vanadium and uranium mill at Monticello, 
Utah, was accepted into the US Department of Energy’s (DOE's) 
Surplus Facilities Management Program, with the objectives of 
restoring the government-owned mill site to safe levels of radioac- 
tivity, disposing of or containing the tailings in an environmentally 
safe manner, and performing remedial actions on off-site (vicinity) 
properties that had been contaminated by radioactive material 
resulting trom mill operations. During 1984, UNC Geotech, the re- 
medial action contractor designated by DOE, performed remedial 
action on the vicinity property at 496 South Main Street, Monticello, 
Utah. The Poliutant Assessments Group (PAG) of Oak Ridge Na- 
tional Laboratory was assigned the responsibility of verifying the 
data supporting the adequacy of remedial action and confirming 
the site’s compliance with DOE guidelines. The PAG found that the 
site successfully meets the DOE remedial action objectives. Proce- 
dures used by PAG are described. 3 refs., 2 tabs. 


11392 (PB—90-103094/XAB) Forest soll organic horizon 
acidification: Effects of temperature, time, and solution/soll ra- 
tio. James, B.R.; Riha, S.J. Cornell Univ., Ithaca, NY (USA). 1988. 
8p. Available from NTIS, PC AO2/MF A01. 

Pub. in Soil Science Society of American Jnl. Vol. 51, No. 2, 
458-462(Mar/Apr 1987). 

A forest soil organic horizon (Oe) was acidified with HNO, (0-5 
cmol/kg) in the laboratory at three solution/soil ratios (10, 50, 100), 
three temperatures (4, 14, 30 C), and for up to 162 h to compare 
effects to added H* on pH, soluble Ca, Al, and C with effects of 
environmental conditions likely to vary seasonally in the forest 
floor. Soil suspension pH reached a steady state within 48 h, re- 
gardiess of quantity of H* added, solution/soil ratio, or temperature. 
Calcium concentrations also reached a steady state with soil solid 
phases quickly, and additions of H* increased quantities of Ca 
(mmol/kg) in solution as did increasing solution/soil ratio. Shaking 
time and temperature had smaller effects on Ca than did H* addi- 
tions and solution/soil ratio. In contrast, reactions controlling 
dissolved organic carbon (DOC) and total soluble aluminum (Alt) 
were slower than those for pH and Ca. Quantities of DOC and Al 
going into solution remained nearly constant, so that increasing the 
solution/soil ratio diluted concentrations. Dissolved organic C and 
soluble Al increased with longer shaking times and higher tempera- 
ture. The results have implications for designing realistic laboratory 
experiments on forest floor acidification, for evaluating seasonal 
and yearly variations in soil/solution composition in the field, and in 
developing accurate and reliable simulation models of H+ reactions 
in forest soils. 


11393 (PB-90-106436/XAB) Evaluation of solidification/ 
stabilization as a best demonstrated available technology for 
contaminated solls. Weitzman, L.; Hamel, L.E. Acurex Corp., Re- 
search Triangle Park, NC (USA). Sep 1989. 86p. Available from 
NTIS, PC AO5S/MF A01. 
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The project involved the evaluation of solidification/stabilization 
technology as a BDAT for contaminated soil from Superfund sites. 
Three binding agents were used on four different synthetically con- 
taminated soils. Performance evaluation data included unconfined 
compressive strength (UCS) and the Toxicity Characteristic Leach- 
ing Procedure (TCLP) leaching test. Results indicated that 
solidification/stabilization techniques were effective in reducing the 
leachable metals of the contaminated soils. 


11394 (PB-—90-112129/XAB) Health assessment for Minker/ 
Stout/Romaine Creek Site, Imperial, Jefterson County, Mis- 
souri, Region 7. CERCLIS No. MOD980741912. Final report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 28 Oct 1983. 14p. Available from NTIS, PC A03/MF A01. 

In March of 1973, approximately 850 cubic yards of soil contami- 
nated with 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) was 
removed from the Bubbling Springs Horse Arena and was used as 
fill for erosion control on the Minker property. Since TCDD levels 
as high as 301 ppb were found in the fill soils and transport of 
TCDD contaminated soil particles has been documented from the 
fill area through yards of neighboring homes and downstream in 
Romaine Creek, CDC issued a Public Health Advisory on March 
17, 1983. Because of the documented migration of hazardous sub- 
stances offsite and the immediate threat to public health, an Initial 
Remedial Measure can be implemented to provide immediate miti- 
gation of the hazard. 


11395 (PB-90-112152/XAB) Health assessment for Shenan- 
doah Stables NPL (National Priorities List) Site, Lincoln 
County, Missouri, Region 7. CERCLIS No. MOD980685838. Fi- 
nal report. Agency for Toxic Substances and Disease Registry, 
Atlanta, GA (USA). 24 Oct 1988. 16p. Available from NTIS, PC 
A03/MF A01. 

The Shenandoah Stables National Priorities List site is approxi- 
mately 35 miles northwest of St. Louis, Missouri. Horse shows, 
breeding, and training were conducted at the Shenandoah Stables 
during the 1970s. The indoor horse arena was sprayed with waste 
oil on May 26, 1971. The waste oil was contaminated with 2,3,7,8- 
tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD). Iliness in animals and 
humans occurred with three days of the spraying. Although there is 
no evidence of significant current human exposure to 2,3,7,8- 
TCDD from the site, the site is of public health concern because of 
the risk to human health caused by probable human exposure to 
hazardous substance at concentrations that may result in adverse 
human health effects. Human exposure to 2,3,7,8-TCDD has prob- 
ably occurred via the ingestion, inhalation, and direct dermal 
contact with the contaminated soil. 


11396 (PB-90-112178/XAB) Health assessment for Times 
Beach Site, Times Beach, St. Louis County, Missouri, Region 
7. CERCLIS No. MOD980685226. Final report. Agency for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 19 Feb 
1988. 16p. Available from NTIS, PC A03/MF A01. 

The Times Beach National Priorities List site is situated on the 
banks of the Meramec River in St. Louis County, about 30 miles 
southwest of St. Louis, Missouri. The roads within the City 
of Times Beach have been contaminated with 2,3,7,8- 
tetrachlorodibenzo-p-dioxin (TCDD). After the 1982 flood, the City 
of Times Beach was evacuated and access has been restricted to 
only authorized personnel. Potential exposure pathways that could 
result from the site include ingestion of contaminated soil and fish 
or game animals that have bioconcentrated TCDD, dermal 
absorption upon contact with tainted soil, and inhalation of TCDD- 
entrained fugitive dusts. Flooding of Times Beach in 1982, 1983, 
and 1985 may have resulted in the migration of some TCDD off- 
site into the Meramec River. The levels of TCDD at the site are of 
concern and warrant continued site-access control, prevention of 
sediment runoff, and eventual removal of the TCDD. 


11397 (PB-90-112293/XAB) Tritium transport through a 
fractured till in Michigan. Technical report. Gobins, J.M.; Larson, 
G.J. Michigan State Univ., East Lansing, Mi (USA). Inst. of Water 
Research. Apr 1989. 27p. Available from NTIS, PC AO3/MF A01. 
The clay-rich tills that characterize much of the Great Lakes 
basin have traditionally been viewed as low-permeability deposits. 
For that reason, they have been commonly used for containment 





of waste material; it has been proposed that, in places, the tills 
may provide a suitable media for the disposal of hazardous waste. 
The concentration of tritium in 40 ground water samples collected 
from a fractured clay-rich till and underlying bedrock in southeast- 
ern Michigan was found to range from 0 to 44 TU. Bomb tritium 
was identified in samples at depths of 1.5 to 42 m below the water 
table while pre-bomb tritium was identified in samples from depths 
of 5.0 to 54 m. The distribution of tritium in the ground water reser- 
voir of the upper till unit was simulated using a one-dimensional 
solute-transport model which assumes matrix flow. Based on the 
shallowest occurrence of non-tritiated water, the dispersivity value 
of the matrix flow system in the upper till unit was found to be less 
than 0.025 m. Fracture flow is invoked to explain bomb-tritium pen- 
etration to depths beyond those predicted by the model. 


11398 (PB—90-113291/XAB) In-situ stabilization/ 
solidification of PCB (polychlorinated biphenyls)-contaminated 
soil. Sawyer, S.; Stinson, M.K. Foster Wheeler Enviresponse, Inc., 
Edison, NJ (USA). 1989. 13p. Available from NTIS, PC A03/MF 
A01. 

An evaluation was performed of the International Waste Tech- 
nologies HWT-20 additive and the Geo-Con, Inc. deep-soil-mixing 
equipment for an in-situ stabilization/solidification process and its 
applicability as an on-site treatment method for waste-site cleanup. 
A demonstration was held at a General Electric Co. electric service 
shop in Hialeah, Florida which provided the bulk of the information 
for the technology evaluation. Conclusions were reached concern- 
ing the technology's suitability for use in cleanups of various 
contaminants and at different locations: immobilization of polychlo- 
rinated biphenyls (PCBs) appears likely, although due to low 
leachate concentrations for both the treated and untreated soils, a 
result of the low soil concentrations encountered in most of the 
tests, it cannot be confirmed; heavy metals can probably be immo- 
bilized; volatile organics can be reduced to low concentrations in 
treated-soil leachates, but the ability to immobilize is not clear; a 
small volume increase on the order of magnitude of 5-10% can be 
expected; the solidified material shows satisfactory physical proper- 
ties, with high unconfined compressive strengths, moderately low 
permeabilities, and satisfactory integrity for the wet/dry samples, 
but unsatisfactory integrity for the freeze/thaw samples; and mi- 
crostructural results indicate a dense, low-porosity, homogeneous 
mass, indicating a potential for long-term durability. 


11399 (WSRC-RP-89-1001) Quality assurance improve- 
ment program for rediological environmental monitoring at the 
Savannah River site. Khalil, M.M. (Westinghouse Savannah River 
Co., Aiken, SC (USA)); Stevenson, D.A.; Rucker, T.L. Westing- 
house Savannah River Co., Aiken, SC (USA). [1989]. 15p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
89SR18035. (CONF-8910241-4: 35. conference on bioassay, 
analytical and environmental chemistry, Charleston, SC (USA), 30 
Oct - 2 nov 1989). Order Number DE90004658. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The Savannah River Site (SRS) occupies approximately 300 
square miles along the Savannah River, principally in Aiken and 
Barnwell counties in South Carolina. The environmental surveil- 
lance activities at and the vicinity of the Savannah River Site 
comprise one of the most comprehensive and extensive monitoring 
programs in the United States. The Site’s environmental surveil- 
lance program extends beyond its boundary to cover a 30,000 
square-mile area. Radiological monitoring accounts for more than 
half of the data generated from the Site’s extensive monitoring pro- 
gram. In 1988, 113,500 radiological analyses were conducted on 
25,000 samples. In 1988, a comprehensive Quality Assurance 
Improvement Program was established for the radiological environ- 
mental monitoring programs at the Savannah River Site. The 
primary objective of quality assurance (QA) is to ensure that data 
generated by the Site’s environmental monitoring program are ac- 
curate, precise, and defensible. 
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Refer also to citation(s) 9091, 9139, 9140, 9225, 9226, 9281, 
9417, 9428, 9429, 9443, 9501, 9502, 9503, 9504, 9505, 9506, 
9507, 9839, 9962, 9963, 9964, 9965, 9966, 9967, 9968, 9969, 
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9970, 9971, 9972, 9973, 9974, 9975, 9976, 9977, 9978, 9979, 
9980, 9981, 9982, 9983, 9984, 9985, 9986, 9987, 9988, 9989, 
9990, 9991, 9992, 9993, 9994, 10003, 10182, 10183, 10184, 
10185, 10186, 10187, 10188, 10189, 10190, 10191, 10192, 10193, 
10194, 10196, 10197, 10198, 10200, 10201, 10202, 10203, 10204, 
10205, 10206, 10207, 10208, 10209, 10210, 10211, 10212, 10213, 
10214, 10215, 10216, 10217, 10218, 10219, 10220, 10222, 10223, 
10224, 10225, 10226, 10227, 10228, 10234, 10235, 10236, 10237, 
10238, 10239, 10240, 10241, 10242, 10243, 10244, 10245, 10246, 
10247, 10248, 10249, 10250, 10251, 10252, 10253, 10254, 10255, 
10256, 10257, 10258, 10259, 10260, 10261, 10262, 10263, 10264, 
10265, 10266, 10267, 10268, 10269, 10270, 10271, 10272, 10273, 
10274, 10275, 10276, 10277, 10278, 10279, 10280, 10281, 10282, 
10283, 10284, 10285, 10289, 10290, 10291, 10292, 10293, 10294, 
10295, 10296, 10297, 10298, 10299, 10300, 10301, 10302, 10303, 
10304, 10305, 10306, 10307, 10308, 10309, 10310, 10311, 10312, 
10314, 10315, 10316, 10317, 10318, 10319, 10320, 10321, 10322, 
10323, 10326, 10327, 10328, 10331, 10332, 10334, 10335, 10337, 
10339, 10340, 10341, 10342, 10343, 10344, 10345, 10346, 10347, 
10348, 10349, 10352, 10353, 10354, 10355, 10356, 10363, 10371, 
10372, 10373, 10374, 10375, 10376, 10377, 10378, 10379, 10380, 
10381, 11321, 11334, 11356, 11393, 11395, 11396, 11398, 11613, 
11615, 11638 


11400 (AD-A-211895/8/XAB) New Bedford Harbor Super- 
fund Project, Acushnet River estuary engineering feasibility 
study of dredging and dredged-material disposal alternatives. 
Report 11. Evaluation of conceptual dredging and disposal al- 
ternatives. Technical report, August 1985-July 1988. Averett, 
D.E.; Palermo, M.R.; Otis, M.J.; Rubinoff, P.B. Army Engineer Wa- 
terways Experiment Station, Vicksburg, MS (USA). Environmental 
Lab. Jul 1989. 262p. (WES/TR/EL-88-15-11). Available from NTIS, 
PC A12/MF A01. 

See also Report 9, AD-A206-744. 

This report evaluates conceptual dredging and disposal alterna- 
tives for the Acushnet River Estuary, a part of the New Bedford 
Harbor Superfund Site. Dredging for removal of the highly contami- 
nated sediment and subsequent disposal in upland or nearshore 
confined disposal facilities or disposal in contaminated aquatic dis- 
posal facilities are alternative considered in the Engineering 
Feasibility Study of Dredging and Dredged Material Disposal Alter- 
natives. Sediment testing and sediment-transport modeling 
performed as earlier tasks of the study form the basis for evalua- 
tion of the alternatives. The technical feasibility of conceptual 
design options is based on site availability, capacity, and char- 
acteristics and on sediment physical characteristics and 
dredged-material settling behavior as defined by laboratory testing. 
Contamination releases during dredging and disposal operations 
are estimated for each disposal option. A preliminary cost estimate 
for implementation of each option evaluated is alo presented. 


11401 (AD-A-212409/7/XAB) Biodegradation of chemicals 
at trace concentrations. Final report, 1 May 1986-30 April 1989. 
Alexander, M. Cornell Univ., Ithaca, NY (USA). 30 Jun 1989. 28p. 
Available from NTIS, PC A03/MF A01. 

Studies were conducted to evaluate factors affecting the 
biodegradation of toxic and hazardous organic chemicals in soils 
and surface, ground, and waste waters. The factors determined to 
be of importance to these transformations and to proposed biore- 
mediation actions were protozoan predation, inorganic nutrient 
supply, concentration of the test organic compound, the presence 
of inhibitors and alternative sources of biodegradable molecules, 
and the sorption and water solubility of the toxicants. 


11402 (AD-A-212485/7/XAB) Start-up performance of 
ground-water recharge trenches Rocky Mountain Arsenal. Fi- 
nal report. Lutton, R.J. Army Engineer Waterways Experiment 
Station, Vicksburg, MS (USA). Geotechnical Lab. Aug 1989. 100p. 
(WES/TRYGL-89-11). Available from NTIS, PC AOS/MF A01. 

The performance of ten gravel-filled trenches designed and con- 
Structed to recharge treated ground water to an alluvial aquifer was 
monitored through a 4-month start-up period. Trenches were 160 ft 
long and averaged about 16 ft deep in penetrating to the base of 
the unconfined aquifer. Flow capacities of individual trenches var- 
ied from about 2 to 40 gpm according to the variable nature of the 
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alluvium. Water levels in 110 piezometers and wells were moni- 
tored weekly or more often within, downstream, and upstream of 
the trenches. Water levels rose as much as 11 ft adjacent to 
trenches. Water levels dropped in another large area when the rate 
of recharging through a surface infiltration pond was reduced. No 
deterioration of trenches was confirmed during start-up, and the 
system achieved the intended goals of a high rate of recharging 
and a favorable reversal of ground-water gradients. 


11403 (AD-A-212665/4/XAB) Geophysical investigation at 
Hazardous Waste Management Site 16, Radford Army Ammu- 
nition Plant Radford, Virginia. Final report. Liopis, J.L.; 
Sjostrom, K.J. Army Engineer Waterways Experiment Station, 
Vicksburg, MS (USA). Geotechnical Lab. Sep 1989. 55p. Available 
from NTIS, PC AO4/MF A01. 

This report describes procedural details and test results of a 
geophysical investigation conducted at Hazardous Waste Manage- 
ment Site-16 (HWMS-16), Radford Army Ammunition Plant, Va. 
The geophysical investigation, part of a comprehensive ground- 
water assessment program, was conducted to obtain subsurface 
information regarding HWMS-16, thus aiding in determining the 
most optimal locations for future monitoring welis. The two geo- 
physical methods used in this investigation were electromagnetic 
(EM) induction and seismic refraction. A number of anomalous ar- 
eas including a suspected sinkhole were discerned at HWMS-16. 
Also, the EM method proved to be effective in delineating the 
boundaries of covered and leveled-off landfill cells and distinguish- 
ing landfill cells used for the disposal of household waste from 
those used for the disposal of hazardous waste. 


11404 (BNL-52207) Brookhaven National Laboratory site 
report for calendar year 1988. Miltenberger, R.P.; Royce, B.A.; 
Naidu, J.R. Brookhaven National Lab., Upton, NY (USA). Jun 
1989. 161p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO2-76CH00016. Order Number DE90004980. Available 
from NTIS, PC AO8/MF A01; OSTI; INIS; GPO Dep. 

Brookhaven National Laboratory (BNL) is managed by Associ- 
ated Universities Inc. (AUI). AUI was formed in 1946 by a group of 
nine universities whose purpose was to create and manage a labo- 
ratory in the Northeast in order to advance scientific research in 
areas of interest to universities, industry, and government. On 
January 31, 1947, the contract for BNL was approved by the Man- 
hattan District of the Army Corps of Engineers and BNL was 
established on the former Camp Upton army camp. 54 refs., 21 
figs., 78 tabs. 


11405 (CRIE-U-88070) Prediction model of oceanic diftu- 
sion for effluent from nuclear fuel reprocessing plant. Katano, 
Naoaki; Mizutori, Masafumi; Nakashiki, Norikazu; Wada, Akira. 
Central Research Inst. of Electric Power Industry, Abiko, Chiba 
(Japan). Mar 1989. 71p. (In Japanese). Order Number 
DE90734963. Available from NTIS (US Sales Only), PC A04/MF 
A01. 

In order to evaluate the effect due to the diffusion of the effluent 
off the coast from nuclear fuel reprocessing plant on sea site, 
oceanic diffusion model for distant sea area was developed. In this 
model, a imaginary water outlet was placed on the location of des- 
tination of the effluent, with the intention to join far-field with closer 
one. The location and dimensions of the imaginary water outlet 
and discharge conditions were determined by flow velocity and 
concentration distribution estimated by gravitytational jet stream 
mode! which was developed for closer sea area. Oceanic diffusion 
model for far-fiekd was composed of the submodel estimating flow 
distribution in the sea area and the submodel estimating flow distri- 
bution and concentration distribution of the effluent. It is the 
method of evaluation of concentration distribution of the effluent 
that, annual occurence frequency of the sea conditions in object 
sea is determined at first, then the imaginary water outlet is deter- 
mined using calculated flow velocity and concentration distribution 
in closer sea area, and a series of concentration distribution in far 
sea area is calculated by weighted mean. By this method, annual 
mean concentration distribution by the effluent discharge at the 
definite site can be predicted. 7 refs., 32 figs., 14 tabs. 


11406 (CRIE-U-88071) Simple prediction methods on dif- 
fusion range caused by submerged discharge of warm water. 
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Katano, Naoaki; Soga, Masaumi; Igarashi, Yoshio. Central Re- 
search Inst. of Electric Power Industry, Abiko, Chiba (Japan). Apr 
1989. 40p. (In Japanese). Order Number DE90734924. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

This paper describes the method for approximately estimating 
the diffusion range of warm water discharge from a submerged 
outiet into sea water. First a data base is made for the results of a 
great number of hydraulics model tests on submerged discharge of 
warm water. On the basis of these data, the authors obtain experi- 
mental equations representing the relation between each of the 
quantities indicating diffusion state with the parameters which are 
considered to control diffusion process of the present case. The 
former quantities are the diffusion area corresponding to the tem- 
perature rise of 1°C and of 2°C, the extent of diffusion range for 
the same temperature rises, the maximum water temperature and 
the maximum velocity at the surface. The latter parameters are the 
discharge rate, the discharge velocity, the depth of discharge out- 
let, the grade of sea bed and the velocity of sea water motion. 
Several points to be considered on applying these equation are 
noted. In particular, it is necessary to superpose all the diffusion 
ranges corresponding to various motions of sea water in order to 
give the prediction for practical use. The results predicted by the 
present method for six actual examples are in approximate agree- 
ment with the experimental results. 5 refs., 14 figs., 6 tabs. 


11407 (EPRI-EN-6637) Techniques to develop data for hy- 
drogeochemical models: Final report. Thompson, C.M. (Radian 
Corp., Austin, TX (USA)); Holcombe, L.J.; Gancarz, D.H.; Behl, 
A.E.; Erickson, J.R.; Star, |.; Waddell, R.K.; Fruchter, J.S. Electric 
Power Research Inst., Palo Alto, CA (USA); Radian Corp., Austin, 
TX (USA); Geotrans, Inc., Boulder, CO (USA); Battelle Pacific 
Northwest Lab., Richland, WA (USA). c Dec 1989. 366p. Spon- 
sored by Electric Power Research Institute. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

The utility industry, through its research and development organi- 
zation, the Electric Power Research Institute (EPRI), is developing 
the capability to evaluate potential migration of waste constitutents 
from utility disposal sites to the environment. These investigations 
have developed computer programs to predict leaching, transport, 
attenuation, and fate of inorganic chemicals. To predict solute trans- 
port at a site, the computer programs require data concerning the 
physical and chemical conditions that affect solute transport at the 
site. This manual provides a comprehensive view of the data re- 
quirements for computer programs that predict the fate of dissolved 
materials in the subsurface environment and describes techniques 
to measure or estimate these data. In this manual, basic concepts 
are described first and individual properties and their associated 
measurement or estimation techniques are described later. The first 
three sections review hydrologic and geochemical concepts, dis- 
cuss data requirements for geohydrochemical computer programs, 
and describe the types of information the programs produce. The 
remaining sections define and/or describe the properties of interest 
for geohydrochemical modeling and summarize available technique 
to measure or estimate values for these properties. A glossary of 
terms associated with geohydrochemical modeling and an index 
are provided at the end of this manual. 318 refs., 9 figs., 66 tabs. 


11408 (EPRI-EN-6641) Regional integrated Lake- 
Watershed Acidification Study (RILWAS): Major findings for 
Adirondack and Blue Ridge Mountains: Final report. Gherini, 
S.A. (Tetra Tech, Inc., Lafayette, CA (USA)); Munson, R.K.; Al- 
twicker, E.; Clesceri, N.; April, R.; Chen, C.W.; Cronan, C.S.; 
Driscoll, C.T.; Johannes, A.H.; Newton, R.M. Electric Power Re- 
search Inst., Palo Alto, CA (USA); Tetra Tech, Inc., Lafayette, CA 
(USA). ¢ Dec 1989. 295p. Sponsored by Electric Power Research 
Institute. Available from Research Reports Center, Box 50490, 
Palo Alto, CA 94303. 

The primary objective of this investigation was to test the hydro- 
logic and chemical theory developed during the Integrated Lake 
Watershed Acidification Study (ILWAS). A secondary objective was 
to assess the distribution of fish species among lakes of varying 
water quality. A total of 24 lake-watershed systems across the 
Adirondacks served as stuey sites over a period of two years. The 
US Forest Service’s, Coweeta Hydrologic Laboratory, with over 20 





years of data, was used to test the ILWAS model on a Blue Ridge 
mountain stream. 122 refs., 123 figs., 46 tabs. 


11409 (INIS-SU-—139, pp. 176) Simulation of radioecological 
state of water reservoirs in case in reactor accident. Kryshev, 
|.1. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. 
(In Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. RADIOECOLOGICAL CONCENTRATION/ 
mathematical models; WATER RESERVOIRS/radioecological con- 
centration, BIOLOGICAL RADIATION EFFECTS; BIOMASS; 
PLANKTON; REACTOR ACCIDENTS 


11410 (PB-90-100058/XAB) Evaluation of trend-detection 
techniques for use in water-quality monitoring programs. 
Loftis, J.C.; Ward, R.C.; Phillips, R.D.; Taylor, C.H. Colorado State 
Univ., Fort Collins, CO (USA). Mar 1989. 150p. Available from 
NTIS, PC AO7/MF A01. 

Information goals for a long-term water-quality monitoring 
program to measure the impacts due to acid precipitation were de- 
veloped using the Acid Precipitation Act of 1980 (PL 96-294, Title 
Vil) as a basis. These broad information goals were refined to 
obtain statistical hypotheses for which statistical tests could be em- 
ployed as part of a data-analysis plan. Seven statistical tests were 
identified as capable of providing the desired information regarding 
trends in individual systems. The tests were evaluated under vari- 
ous conditions (i.e., distribution shape, seasonality and serial 
correlation) in order to determine how well they might perform as 
part of a data-analysis plan. A Monte Carlo simulation approach 
was used to evaluate the tests. For annual sampling, the Kendall- 
tau (also known as the Mann-Kendall) test is recommended. For 
seasonal sampling, the Seasonal Kendall or analysis of covariance 
(ANOCOV) on ranks tests are recommended. 


11411 (PB-90-100629/XAB) Regional approach for assess- 
ing attainable surface water quality: An Ohio case study. 
Larsen, D.P.; Dudley, D.R.; Hughes, R.M. Northrop Services, inc., 
Corvallis, OR (USA). 1988. 8p. Available from NTIS, PC A02/MF 
A01. 

Pub. in Jnl. of Soil and Water Conservation, 171-176(Mar-Apr 
1988). 

Land-classification systems are useful for identifying areas of rel- 
ative homogeneity among which attainable water quality varies 
according to predominant land type and present use. Five ecologi- 
cal regions in Ohio were delineated to evaluate a framework for 
assessing attainable water quality in small streams. Streams in rel- 
atively unimpacted, representative watersheds were selected in 
each region. Various water-quality variables were sampled over a 
16-month interval from July 1983 through November 1984. The 
highest water quality consistently occurred in the southeastern re- 
gion; the lowest in the northwestern region. The correspondence 
between spatial patterns in water-quality variables and the delin- 
eated regions, together with multivariate classification of the 
streams based on their major ion chemistry and nutrient richness, 
support the hypothesis that regional differences in attainable 
surtace-water quality occur and that a land-classification system is 
useful for characterizing attainable water-quality goals. Such a 
framework should be useful for planning, implementing, and moni- 
toring pollution-control programs. 


11412 (PB-90-100637/XAB) Watershed versus in-lake alke- 
linity generation: A comparison of rates using input-output 
studies. Shaffer, P.W.; Hooper, R.P.; Eshleman, K.N.; Church, 
M.R. NSI Technology Services Corp., Corvallis, OR (USA). 1988. 
13p. Available from NTIS, PC A03/MF A01. 

Pub. in Water, Air and Soil Pollution 39, 263-273(1988). 

As a means of assessing the relative contributions of watershed 
(terrestrial) and in-lake processes to overall lake/watershed alkalin- 
ity budgets, alkalinity production rates for watersheds and 
low-alkalinity lakes were compiled from the literature and com- 
pared. Analysis of data indicates that for low-alkalinity systems, 
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areal alkalinity production rates for watersheds and lakes are ap- 
proximately equal. The relationship suggests that watershed area 
to lake area ratio can be used as a convenient estimator of the rel- 
ative importance of watershed and in-lake sources of alkalinity for 
drainage lake systems. For precipitation-dominated seepage lakes 
and other systems where hydrology limits soil-water contact, 
hydrologic flow paths and residence times can be of overriding im- 
portance in determining alkalinity sources. For regions dominated 
by drainage lakes with high watershed area to lake area ratios 
(such as the Northeastern U.S.), however, alkalinity budgets are 
dominated by watershed processes. Omission of in-lake alkalinity 
consideration for most lakes in such regions would have little im- 
pact on computed alkalinity budgets or on predicted response to 
changes in acidic-deposition loadings. 


11413 (PB—-90-100652/XAB) Sediment reworking and trans- 
port in eastern lake superior: in-situ rare-earth element tracer 
studies. Krezoski, J.R. Wisconsin Univ., Milwaukee, WI (USA). 
Center for Great Lakes Studies. 1989. 10p. (CONTRIB-320). Avail- 
able from NTIS, PC A02/MF A01. 

Pub. in Jnl. of Great Lakes Research, Vol. 15, No. 1, 26- 
33(1989). 

Considerable attention has been focused on understanding 
modes and rates of post-depositional sediment reworking in the 
Great Lakes with the result that virtually all theoretical models de- 
scribing particle dynamics or reconstructing the history of pollutant 
input in the lakes include surficial sediment reworking terms. A rare 
earth element (REE) tracer pellet was deployed at the floor of the 
lle Parisienne basin of eastern Lake Superior to measure represen- 
tative sediment reworking and transport processes in the benthic 
boundary layer of the profundal Great Lakes. Samarium oxide, a 
high neutron-capture cross-section REE, was added at a concen- 
tration 30,000 greater than found naturally in the lake sediments. 
After 23 days the study site was reoccupied and eleven 
submersible-taken punch cores were collected from within and 
around the labeled area. Verticle core sections were then exam- 
ined by instrumental neutron activation analysis. These results 
demonstrate the utility of in-situ tracer studies at profundal depths 
and suggest that longer-term studies will permit accurate measure- 
ment of post-depositional redistribution processes at the 
sediment-water interface of freshwater and marine environments. 


11414 (PB-90-100843/XAB) Homogeneous hydrolysis rate 
constants for selected chlorinated methanes, ethanes, 
ethenes, and propanes. Jeffers, P.M.; Ward, L.M.; Woytowitch, 
L.M.; Wolfe, N.L. Environmental Protection Agency, Athens, GA 
(USA). Environmental Research Lab. 1989. 7p. (EPA-600/J- 
89/094). Available from NTIS, PC AO2/MF A01. 

Pub. in Environmental Science and Technology, Vol. 23, No. 8, 
965-969(Aug 1989). 

Hydrolysis rate constants of 18 chlorinated methanes, ethanes, 
ethenes, and propanes were measured in dilute aqueous solutions 
within the temperature range of 0 to 180 C and at pH values of 3 
to 14. Arrhenius parameters were determined for both neutral and 
alkaline hydrolysis reactions. Reactivity of these compounds in ba- 
sic solutions increases in accord with the expected acidity of the 
most reactive hydrogen atom in the molecule. Neutral hydrolysis 
appears to depend on both the C-Cil bond strength and the degree 
of steric hindrance at the reaction site. Only a neutral hydrolysis 
process occurs for CCl, 1,1,1-trichloroethane, and 2,2-dichloro- 
propane. The chlorinated ethenes and hexachloroethane react only 
with hydroxide under severe conditions and exhibit no neutral hy- 
drolysis. Some of these compounds eliminate HCl, whereas others 
substitute OH for Cl to form alcohols that may react further to give 
aldehydes or carboxylic acids as products. Environmental hydroly- 
sis half-lives (25 C, pH 7) range from 36 h for 2,2-dichloropropane 
to 1850 years for CHCl, and to more than 1,000,000 years for 
CoCle and the ethenes. 


11415 (PB—90-100850/XAB) Quantitative analysis of alkyl 
phosphates using automated cool on-column aqueous injec- 
tion. Ellington, J.J.; Trusty, C.D. Environmental Protection Agency, 
Athens, GA (USA). Environmental Research Lab. 1989. 6p. (EPA- 
600/J-89/093). Available from NTIS, PC A02/MF A01. 

Pub. in Jnl. of High Resolution Chromatography, Vol. 12, No. 7, 
470-473(Jul 1989). 
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A gas-chromatographic method of analysis for trimethyl and 
triethyl phosphates was developed that used direct aqueous injec- 
tion. Automated, cool, on-column injection was _ investigated 
because of the large number of samples to be analyzed and the 
realization that the best inlet system for quantitative high resolution 
gas chromatography is the nonvaporizing, cool, on-column tech- 
nique. Automated injection would increase not only sample 
throughput, but also precision and accuracy. Anticipated problems 
in the method development were the buildup of salts in the column 
system from injection of the buffered samples and the loss of flame 
in the flame-ionization detector during the passage of water 
through the instrument. The trimethyl (TMP) and triethyl (TEP) 
phosphates are often contaminants or impurities carried over from 
the synthesis of more complex phosphates. TEP has been identi- 
fied in the ground water adjacent to a landfill site. 


11416 (PB-90-103300/XAB) Acid-precipitation studies in 
Colorado and Wyoming: Interim report of surveys of Montane 
amphibians and water chemistry. Interim report, 1986-1988. 
Corn, P.S.; Stolzenburg, W.; Bury, R.B. National Ecology Research 
Center, Fort Collins, CO (USA). Jun 1989. 67p. (BIOLOGICAL-— 
80(40).(26)). Available from NTIS, PC A04/MF A01. 

Surveys for amphibians were conducted in the Rocky Mountains 
of northern Colorado and southern Wyoming from 1986 to 1988. 
The northern leopard frog (Rana pipiens) was present at only 12% 
of historically known localities, and the boreal toad (Bufo boreas) 
was present at 17% of known localities. Chorus frogs (Pseudacris 
triseriata) suffered a catastrophic decline in population size in one 
population monitored since 1961, but regionally, this species was 
observed in 64% of known localities. Tiger salamanders (Am- 
bystoma tigrinum) and wood frogs (Rana sylvatica) were present at 
45% and 69% of known localities respectively. Acid neutralizing ca- 
pacity, pH, specific conductivity, and cation concentrations in water 
at amphibian localities were negatively correlated with elevation. 
Survival of wood frog embryos declined when exposed to alu- 
minum concentrations. 


11417 (PB-90-103722/XAB) Transmission of enteric dis- 
ease associated with wastewater irrigation: A prospective 
epidemiological study. Shuval, H.|.; Wax, Y.; Yekutiel, P.; Fattal, 
B. Hebrew Univ., Jerusalem (Israel). 1989. 5p. Available from 
NTIS, PC A02/MF A01. 

Pub. in American Jnl. of Public Health, Vol. 79, No. 7, 850- 
852(Jul 1989). 

A prospective epidemiological study of possible enteric disease 
transmission by aerosolized pathogens from sprinkler irrigation of 
partially treated waste water in 20 kibbutzim (collective agricultural 
settlements) in Israel between March 1981 and February 1982 was 
conducted. Medical data were collected from the patients’ files and 
daily logs of physicians and nurses at each kibbutzim clinic (total 
population 10,231). Episodes of enteric disease were similar in the 
kibbutzim most exposed to wastewater aerosols (11.6 per 100 
person-year) and the kibbutzim not exposed to wastewater in any 
form (11.0 per 100 person-year). No excess of enteric disease was 
seen among waste water contract workers or their families as 
compared with the unexposed. No negative health effects were de- 
tected in the study which involved a large population, including 
many young children exposed to treated waste water aerosols gen- 
erated at distances of 300-600 miles. 


11418 (PB—90-103748/XAB) Waste-treatablility tests of 
spent solvent and other organic waste waters. Turner, R.J. 
Environmental Protection Agency, Cincinnati, OH (USA). Risk Re- 
duction Engineering Lab. May 1989. 9p. (EPA-600/J-89/069). 
Available from NTIS, PC A02/MF A01. 

Pub. in Environmental Progress, Vol. 8, No. 2, 113-119(May 
1989). 

Some commercial and industrial facilities treat RCRA spent- 
solvent waste waters by steam stripping, carbon adsorption, and/or 
biological processes. Thirteen facilities were visited by EPA's Office 
of Research and Development (ORD) from June 1985 to Septem- 
ber 1986, to conduct sampling and analysis episodes and to 
determine the levels of performance achievable by these and other 
treatment processes. This paper summarizes the results of five of 
the tests: two steam strippers, two carbon-adsorption systems, and 
one activated sludge biological system. 
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11419 (PB-90-103995/XAB) Steady-state model to deter- 
mine lake resources at risk to acid deposition in the Sierra 
Nevada, California. Final report, 1988-1989. Nishida, A.|.; 
Schnoor, J.L. lowa Univ., lowa City, IA (USA). Dept. of Civil and 
Environmental Engineering. Jul 1989. 208p. Available from NTIS, 
PC A10/MF A01. 

The investigators compiled a data base on 198 lakes in the 
Sierra Nevada, California, along with deposition information col- 
lected by the Air Resources Board, the National Acid Deposition 
Program, and the Department of Water Resources. They then de- 
vised a simple charge-balance model to predict the ANC of these 
lakes based on current lake and deposition chemistry. The model 
was run using deposition scenarios that proposed a doubling and 
halving of the deposition of sulfuric acid and ammonium nitrate. 


11420 (PB—90-104308/XAB) Chemical and biological char- 
acteristics of Emerald Lake and the streams in its watershed 
and the responses of the lake and streams to acidic deposi- 
tion. Final report. Melack, J.M.; Cooper, S.D.; Jenkins, T.M.; 
Barmuta, L.; Hamilton, S. California Univ., Santa Barbara, CA 
(USA). 14 Mar 1989. 392p. Available from NTIS, PC A17/MF A01. 

See also PB—88-180872. 

This report describes the results of field work conducted at 
Emerald Lake in Sequoia National Park during the period of 1983- 
88, with an emphasis on the effects of acid deposition on a 
high-elevation lake in the Sierra Nevada. Time-series data were 
collected for major ions, nutrients, trace metals, chlorophyll, zoo- 
plankton and zoobenthos. Mass balances were calculated for major 
solutes in the lake, including analysis of the inflows and major so- 
lutes in the lake, including analysis of the inflows and outflow from 
the lake. The ecology and population dynamics of the resident 
population of brook trout were studied in detail. Biological surveys 
indicated the presence of the Pacific tree frog in small ponds in the 
vicinity of Emerald Lake. Experimental acidification of large bags in 
the lake was used to develop dose-response relationships for the 
major zooplankton species, especially Daphnia. The conclusion of 
the research to date is that Emerald Lake is not currently showing 
serious chemical or biological effects of acidification. Acid-sensitive 
animals are found in the lake and associated streams. The surface 
waters of the Emerald Basin are extremely dilute and ANC- 
generating processes in the lake are small compared to that of the 
watershed. Acidic episodes have been recorded. If these episodes 
were to increase, the surface waters and the biological populations 
could be readily affected. 


11421 (PB-90-104498/XAB) Laboratory study of the leach- 
ing of lead from water faucets. Gardels, M.C.; Sorg, TJ. 
Environmental Protection Agency, Cincinnati, OH (USA). Drinking 
Water Research Div. Jul 1989. 16p. (EPA-600/J-89/086). Available 
from NTIS, PC A03/MF A01. 

Pub. in Jnl. American Water Works Association, 101-114(Jul 
1989). 

A test-pilot system was constructed to evaluate lead leaching 
from 12 different kitchen faucets. A storage tank, pressure pump, 
and manifold system was operated to simulate, as closely as pos- 
sible, the use of the faucets in a household plumbing system. 
Leaching of lead from the faucets was determined for detention 
times ranging from 30 minutes up to 34 days using distilled water, 
a very aggressive water, and Cincinnati tap water, a nonaggressive 
water. Various sampling procedures were used to evaluate the im- 
pact of sample size and to determine the flushing volume needed 
to remove most of the lead from a faucet. The highest lead levels 
were found in the first 125-mL samples from the faucets made 
from cast brass and exposed to the aggressive distilled water. 
Subsequent samples had lower levels with background levels 
achieved after flushing with about 500 mL to liter of water. Lead 
levels are dependent on detention time, but the most significant in- 
crease occurs during the first few hours of water contact. 


11422 (PB-90-104712/XAB) Health assessment for Torch 
Lake, Houghton County, Michigan, Region 5. CERCLIS No. 
MID980901946. Preliminary report. Michigan Dept. of Public 
Health, Lansing, MI (USA). Center for Environmental Health Sci- 
ences. 9 Nov 1988. 9p. Available from NTIS, PC A02/MF A01. 
Torch Lake, a 2,700-acre lake located in the Keweenaw Water- 
way in Michigan's Upper Peninsula, is on the National Priorities 





List due to a high incidence of tumors found in certain species of 
game fish. The causative agent of the tumors is unknown. The 
high incidence of tumors in the fish resulted in a precautionary fish 
consumption advisory to be issued in 1982 by the Michigan De- 
partment of Public Health. Copper mining activities in the area from 
the 1890s to 1969 produced mill tailings which contaminated the 
lake sediments and shoreline. The lake has also received mine 
pumpage (chloride-rich mine water), leaching chemicals, explosives 
residues and by-products, municipal and industrial trash, and sani- 
tary wastes (until 1980). The exposure pathway which has caused 
the most concern is the consumption of fish from Torch Lake. 
Nearly all of the sauger and a significant number of the walleye in 
the lake have tumors. The site is of potential public health concern 
because of the risk to human health that could result from the pos- 
sible exposure to presently unknown etiologic agents at levels that 
may result in adverse health effects over time. Human exposure to 
a presently unknown agent may be occurring. 


11423 (PB—90-106592/XAB) Health assessment for Fire- 
stone Landfill, Noblesville, Indiana, Region 5. CERCLIS No. 
IND980605877. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 1989. 7p. Available from 
NTIS, PC A02/MF A01. 

The Firestone Landfill Site is listed on the National Priorities List. 
The site is located in the Towr. of Noblesville, (Hamilton County), 
Indiana. Preliminary on-site ground-water sampling results have 
identified various volatile organic compounds (VOCs). VOCs in- 
clude trans-1,2-dichloroethane (2 to 560 ppb), tetrachloroethylene 
(1 to 2 ppb), vinyl chloride (34 ppb), and trichloroethylene (2 ppb). 
The compound 1,1-dichloroethane was detected in on-site sedi- 
ment (31 ppb). The site is considered to be of public health 
concern because of the risk to human health caused by the likeli- 
hood of human exposure to hazardous substances. Human 
exposure is possible through direct contact and ingestion with con- 
taminated soil and sediment, ground-water, and surface water. 
Other possible routes of exposure are inhalation of volatilized con- 
taminants and contaminants entrained in air, and ingestion of fish 
that may bioaccumulate site-related contaminants. 


11424 (PB—90-107038/XAB) Planning model for the control 
and treatment of storm-water runoff through detention stor- 
age. Technical report (Final). Segarra, R.|.; Loganathan, G.V. 
Puerto Rico Univ., Mayaguez (Puerto Rico). Dept. of Civil Engi- 
neering. Jan 1989. 309p. Available from NTIS, PC A14/MF A02. 

A statistical model was developed to study the long-term behav- 
ior of a stormwater detention unit. The unit stores a portion of the 
incoming runoff, corresponding to the empty space available in the 
unit, from which runoff is pumped to a treatment plant. The objec- 
tive is to avoid, as much as possible, the discharge of untreated 
runoff to receiving bodies of water. The statistical approach offers 
an advantage in that no simulation is required to obtain the iso- 
quants, as the expressions are analytical, thus greatly simplifying 
the optimization process. Also, the evaluation of the storage-unit 
pollutant trap efficiency can be easily evaluated for any type of pol- 
lutant whose washoff rate is known. 


11425 (PB-90-107418/XAB) Health assessment for Olmsted 
County Sanitary Landfill, Oronoco Township, Minnesota, Re- 
gion 5. CERCLIS No. MND000874354. Preliminary report. 
Minnesota Dept. of Health, Minneapolis, MN (USA). 27 Jun 1989. 
10p. Available from NTIS, PC A02/MF A01. 

Olmsted County Sanitary Landfill is listed on the National Priori- 
ties List. The landfill is in Olmsted County in southeastern 
Minnesota and was owned and operated by the City of Rochester. 
The landfill accepted much hazardous material, including electro- 
plating sludge, asbestos, transformers, and paint and solvents. By 
1984, ground water under the landfill was heavily contaminated 
with leachate from the pile. Representative contamination found 
in the monitoring wells include 1,1,2,2-tetrachloroethylene, 
trichloroethylene, chloroform, methylene chloride, tetrahydrofuran, 
methyl ethyl ketone, chloromethane, ethylbenzene, toluene, trans- 
1,2-dichloroethylene, 1,1-dichloroethylene, _1,2-dichloroethane, 
dichlorobenzene, benzene, and xylenes. The site is considered to 
be of potential public health concern because of the risk to human 
health caused by the possibility of exposure to hazardous sub- 
stances via the ground water. 
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11426 (PB—90-107483/XAB) Health assessment for Wash- 
ington County Landfill National Priorities List (NPL) Site, Lake 
Elmo, Washington County, Minnesota, Region 5. CERCLIS No. 
MND980704738. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 17 Apr 1989. 19p. Available 
from NTIS, PC A03/MF A01. 

The Washington County Landfill is a National Priorities List site 
located in Lake Elmo, Washington County, Minnesota. Because of 
the leaching of contaminants from the landfill, elevated levels of 
lead and various volatile organic compounds (VOCs) are found in 
on-site and off-site ground water. The clean-up goals for VOCs and 
the cumulative effect of exposure to various VOCs may cause an 
increased risk for potential adverse health effects if contaminated 
groundwater is used for potable water supplies in the future. Al- 
though lead (may not be site-related) was detected in residential 
wells and ground water at concentrations of long-term public health 
concern, it cannot be determined if exposure to lead is currently 
occurring. The site is of potential public health concern because of 
the risk to human health resulting from possible exposure to haz- 
ardous substances at concentrations that may result in adverse 
health effects. Human exposure to various VOCs may occur and 
may have occurred via oral (ingestion), dermal, and inhalation ex- 
posure. In addition, human exposure may occur, may be occurring, 
or may have occurred via oral (ingestion) exposure to lead (may 
not be site-related) in ground water. 


11427 (PB-90-108176/XAB) Health assessment for La- 
Grande Sanitary Landfill, La Grand Township, Minnesota, 
Region 5. CERCLIS No. MND981090483. Preliminary 
Minnesota Dept. of Health, Minneapolis, MN (USA). 27 Jun 1989. 
9p. Available from NTIS, PC A02/MF A01. 

In 1985, the LaGrande Sanitary Landfill was listed on the Na- 
tional Priorities List, due to ground-water contamination. The landfill 
is located in Douglas County in west central Minnesota. The 6-acre 
site is a former sanitary landfill that began operation in 1974. Ten 
volatile organic compounds have been identified in ground water 
from the surficial aquifer. Contamination has only been found at 
monitoring wells on-site. The site is considered to be of potential 
public health concern because of the risk to human health caused 
by the possibility of exposure to hazardous substances via ground 
water. However, the concentrations of contaminants reported in 
currently available sampling data does not indicate the likelihood of 
an existing health hazard. 


11428 (PB-90-108226/XAB) Relationship between annual 
runoff and watershed area for the eastern United States. 
Rochelle, B.P.; Church, M.R.; Gebert, W.A.; Graczyk, D.J.; Krug, 
W.R. Environmental Protection Agency, Corvallis, OR (USA). Envi- 
ronmental Research Lab. 1988. 9p. (EPA-—600/J-88/424). Available 
from NTIS, PC A02/MF A01. 

Pub. in Water Resources Bulletin, Vol. 24, No. 1, 35-41(Feb 
1988). 

As part of the U.S. Environmental Protection Agency's effort to 
determine the long-term effects of acidic deposition on surface- 
water chemistry, annual runoff was estimated for about 1000 
ungaged sites in the eastern U.S. using runoff contour maps. One 
concern in using contour maps was that a bias may be introduced 
in the runoff estimates due to the size of the 1000 ungaged sites 
relative to the size of the watersheds used in developing the maps. 
To determine if a bias was present the relationship between the 
annual runoff (expressed as depth) and the watershed area for the 
Northeast (NE) and Southern Blue Ridge Province (SBRP) was 
tested using five regional data bases. One short-term data base 
(1984 Water Year, n = 531), and two long-term data bases (1940- 
57, n = 134 and 1951-80, n = 342) was used in the NE. In the 
SBRP one short-term data base (1984 Water Year, n = 531) and 
one long-term data base (1951-80, n = 60) were used. For the NE 
and the SBRP, runoff was not directly correlated with watershed 
area using the five regional data bases. Also, runoff normalized by 
precipitation was not related to watershed area. 


11429 (PB-90-108242/XAB) Use of Selenastrum capricor- 
nutum to assess the toxicity potential of surface and 
ground-water contamination caused by chromium waste. 
Greene, J.C.; Miller, W.E.; Debacon, M.; Long, M.A.; Bartel0s, C.L. 
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Environmental Protection Agency, Corvallis, OR (USA). Environ- 
mental Research Lab. 1988. 7p. (EPA-600/J-88/426). Available 
from NTIS, PC AO2/MF A01. 

Pub. in Environmental Toxicology and Chemistry, Vol. 7, 35- 
39(1988). 

United Chrome Products, Inc. (Corvallis, OR), discharged iiquid 
chrome-plating wastes into an on-site dry well from 1957 to 1977. 
Samples were collected from ground and surface waters during 
February and December 1984 and evaluated for toxicity potential 
using 96-h Selenastrum capricornutum bioassays. Bioassays of the 
February samples were used to calculated predicted EC50 values 
for different chromium concentrations, which were then compared 
with the chromium concentrations measured in the December sam- 
ples and with the results of S. capricornutum bioassays on these 
samples. An excellent correlation was obtained between the pre- 
dicted EC50 values and the actual bioassay response values for 
ground water and drainage-ditch samples. However, no correlation 
was obtained with the off-site surface water samples. These results 
could not be explained by changes in chromium valence, and they 
demonstrate that, even in simple systems, toxicity cannot readily 
be predicted based solely on chemical analysis. 


11430 (PB-90-108275/XAB) Acidic deposition and cistern 
drinking-water supplies. Olem, H.; Berthouex, P.M. Olem Asso- 
ciates, Washington, DC (USA). 1989. 10p. Available from NTIS, 
PC AO2/MF A01. 

Pub. in Environmental Science and Technology, Vol. 23, No. 3, 
333-340(Mar 1989). 

The water-quality characteristics, including the trace elements 
Cd, Cu, Pb, and Zn, in rainwater cistern supplies representing an 
area receiving acidic deposition were compared to cistern-water 
chemistry in a control area that does not receive a significant input 
of acidic deposition. Mean volume-weighted pH for bulk deposition 
was two pH units higher and SO, was 50% lower in the control re- 
gion. Rainwater was neutralized upon contact with cistern masonry 
in both regions, as indicated by a 1.5-unit increase in pH and an 
increase in calcium and alkalinity. While there seemed to be a 
clear difference in water quality for the two study regions, any dif- 
ference in trace metals was marginal. Metal concentrations were 
below current drinking-water limits in all but a few samples. Cistern 
water that remained in the home-plumbing system overnight ex- 
ceeded the proposed drinking-water standard of 5 micrograms/L for 
lead in 18 homes in the region receiving acidic deposition and 10 
homes in the control region. No relation between metal concentra- 
tions and roofing material, plumbing materials, or water stability 
indices could be found. 


11431 (PB—90-108309/XAB) Stream chemistry in the south- 
ern Blue Ridge: Feasibility of a regional synoptic sampling 
approach. Messer, J.J.; Ariss, C.W.; Baker, J.R.; Drouse, S.K.; 
Eshleman, K.N. Utah State Univ., Logan, UT (USA). 1988. 11p. 
Available from NTIS, PC A03/MF A01. 

Pub. in Water Resources Bulletin, Vol. 24, No. 4, 821-829(Aug 
1988). 

A pilot study, which was conducted in the southern Blue Ridge 
geographical province of the Southeastem U.S., demonstrated the 
feasibility of a probability-based regional synoptic design for the 
National Stream Survey, which is a project aimed at estimating the 
number and percentage of streams in various regions of the U.S. 
that are acidic or at risk from acid deposition. Estimated population 
distributions for key chemical variables were not appreciably af- 
fected by week-to-week variability in stream chemistry during the 
spring index period chosen for the study. Differences were ob- 
served in estimated acid neutralizing capacity (ANC), nitrate, and 
PH frequency distributions between spring and summer. Observa- 
tions made at the downstream node did not represent the 
chemistry of the entire reach for some variables (ANC and nitrate). 
Coefficients of variation in chemical species were low enough to 
provide a reasonably stable classification of streams based on 
ANC. Although median ANC, sulfate, and nitrate concentrations 
were quite low in the region, the probability of finding streams with 
pH <6.3 is less than 1.3% at the alpha=0.05 confidence level. 


11432 (PB—90-109042/XAB) Health assessment for Lem- 
berger Fly Ash Landfill, Whitelaw, Wisconsin, Region 5. 
CERCLIS No. WID980901243. Preliminary report. Wisconsin Div. 
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of Health, Madison, Wi (USA). 21 Sep 1988. 20p. Available from 
NTIS, PC A03/MF A01. 

The Lemberger Fly Ash Landfill is an old landfill (formerly an 
open dump) located in a rural agricultural area of Eastern Wiscon- 
sin near the Village of Whitelaw, Manitowoc County, Wisconsin. 
Only ground water and surface water have been sampled and ana- 
lyzed to date. The most recent sampling and analyses were done 
in 1985. Ground water and surface-water monitoring on-site 
showed appreciable levels of vinyl chloride, methylene chloride, 
benzene, barium, and dichloroethene. Other contaminants identi- 
fied were toluene, total xylenes, chromium, cadmium, and lead. 
Based on the available information, the site is considered to be of 
potential public health concern because of the risk to human health 
caused by the likelihood of exposure to hazardous substances via 
ground water at residential wells. 


11433 (PB-90-109158/XAB) Health assessment for 
Zanesville Well Field-Essex Plant, Zanesville, Ohio, Region 5. 
CERCLIS No. OHD980794598. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 10 Apr 
1989. 8p. Available from NTIS, PC AO2/MF A01. 

The Zanesville Well Field-Essex Plant Site (ZWE) is listed on the 
National Priorities List. The 1-acre site is located northeast of 
Zanesville (Muskingum County), Ohio. ZWE supplies water to the 
City of Zanesville. Three production wells (1981) were contami- 
nated with various volatile organic compounds (VOCs) and were 
taken out of service (1982). Preliminary on-site ground water sam- 
pling results have identified various VOCs. They include: 
trichloroethylene (TCE) (980 to 120,000 ppb) and dichloroethylene 
(DCE) (83 to 14,000 ppb). TCE and DCE were also identified in 
municipal wells in concentrations of 330 and 21 ppb respectively. 
Based on available information, the site is considered to be of po- 
tential public health concern because of the risk to human health 
caused by the possibility of human exposure to hazardous sub- 
stances. Direct contact and ingestion of contaminated water, soils, 
and sediment by on-site employees, site remediation workers, and 
area residents are possible routes of exposure. 


11434 (PB—90-109455/XAB) Fiscal Year 1988 program re- 
port: North Carolina Water Resources Research institute. 
Moreau, D.H. North Carolina Water Resources Research Inst., 
Raleigh, NC (USA). May 1989. 30p. Available from NTIS, PC 
A03/MF A01. 

See also report for 1987, PB-88-235759. 

The North Carolina Water Resources Research Institute program 
for 1988-89 focused on several research areas of high priority for 
the state and southeast region: water supply, waste management, 
surface water quality, groundwater and technology transfer. Sup- 
port from the U.S. Geological Survey through the Water Resources 
Institute Program (WRIP) was supplemented by the Urban Water 
Consortium, contracts with the North Carolina Department of Natu- 
ral Resources and Community Development and with the U.S. 
Environmental Protection Agency. A high level of university support 
continued. A total of twenty-two research projects were funded with 
these combined resources. Three WRIP research projects were 
supported in FY 88. One evaluated soils and saprolite in the Pied- 
mont Region to assess the movement of various pollutants, 
especially those found in domestic waste water and landfill 
leachates, another examined the role of wetlands in removing nu- 
trients from streams receiving waste water discharges, and the 
third will determine the effectiveness of vegetated buffer areas in 
removing sediment and phosphorus. The information transfer for 
the Institute focused on emerging water resources issues and used 
the following strategies: reviewed and published reports; research 
reviews; published a bi-monthly newsletter; and organized and co- 
sponsored 8 workshops and conferences. 


11435 (PB-90-109463/XAB) Fiscal Year 1988 program re- 
port: New Jersey Center for Coastal and Eenvironmental 
Studies. Mcintosh, A.W. Rutgers-the State Univ., New Brunswick, 
NJ (USA). Div. of Water Resources. 1988. 22p. Available from 
NTIS, PC A03/MF A01. 

See also report for 1987, PB-88-253323. 

The 1988 New Jersey Section 104 program focused on three 
major issues currently facing the state: contamination of ground 
waters by organic contaminants; acidic deposition, and the fate of 





heavy metals in soil systems. Two projects assessed the fate of 
contaminants in surface and ground waters: (1) an investigation of 
the transport and conversion of organic contaminants in subsurface 
systems and (2) an assessment of the mobility of lead and cad- 
mium in soils. Two additional projects addressed acidic deposition, 
with one measuring volatile reduced sulfur compounds in the acidic 
New Jersey Pinelands and a second assessing the influence of 
aquatic macrophytes on water-quality parameters in a small acidic 
lake. 


11436 (PB—90-109471/XAB) Fiscal Year 1988 program re- 
port: Delaware Water Resources Center. Varrin, R.D. Delaware 
Univ., Newark, DE (USA). Water Resources Center. Jul 1989. 27p. 
Available from NTIS, PC A03/MF A01. 

See also PB—-88-239389. 

The Fiscal Year 1988 Delaware Water Research Institute Pro- 
gram focused on three critical water problems of the state and 
region: contamination of ground water, ground-water use, and sed- 
imentation. Three projects developed information needed by water 
planners, managers, and users for the protection and maintenance 
of Delaware’s ground-water supply. Included are methods for 
cleanup of toxic organic compounds and petroleum products, a 
computer model to provide detailed qualitative information on how 
landfill practices influence leaching volume, and enhancement of 
microbial degradation of recalcitrant and refractory organics by pre- 
oxidation. A fourth project described and compared water-table 
regimes of selected soils to determine the relationship between soil 
morphology and water regime, important information for those eval- 
uating sites and designs for septic tank absorption fields. The final 
project studied the natural removal rate of zinc-contaminated sedi- 
ments from a creek, as such sediments pose a pollution threat to 
water supplies. 


11437 (PB-90-109489/XAB) Fiscal Year 1988 proram re- 
port: South Carolina Water Resources Research institute. 
Zielinski, P.B. Clemson Univ., SC (USA). Water Resources Re- 
search Inst. Jun 1989. 50p. Available from NTIS, PC AO3/MF A01. 

See also report for 1987, PB—88-246608. 

Included in the report are sections on the water problems and is- 
sues of the State, the goals and priorities of the total program, the 
synopses of the program projects, and the _ information- 
dissemination program. The synopses describe research projects 
funded by the Water Resources Research Institute including pro- 
jects: involving the fate of volatile liquids in downward transport 
through the ground; predicting the future fate of PCBs in Lake 
Hartwell and the effects of proposed remedial actions; examining 
the complex nature of the multiphase transport behavior of flow of 
hydrocarbons in porous media; investigating the hydrogeology of 
unsaturated Piedmont saprolite; analyzing ground water contami- 
nant transport with three-dimensional scaled models. A brief 
discussion of the Information Transfer Program currently in effect is 
discussed. 


11438 (PB-90-110081/XAB) Alkalinity regulation in soft- 
water Florida lakes. Baker, L.A.; Poliman, C.D.; Eilers, J.M. 
Northrop Services, Inc/Environmental Sciences, Corvallis, OR 
(USA). 1988. 16p. Available from NTIS, PC A03/MF A01. 

Pub. in Jnl. of Water Resources Research, Vol. 24, No. 7, 1069- 
1082(Jul 1988). 

Major ion chemistry data collected as part of the Environmental 
Protection Agency (EPA) Eastern Lake Survey was examined to 
evaluate the mechanisms and extent of alkalinity regulation in 37 
undisturbed, soft-water lakes in Florida. Comparison of major ion- 
Cl ratios in atmospheric deposition and in lake water shows the 
reactions resulting in retention of sulfate and nitrate are the 
dominant sources of alkalinity; production of organic acids and am- 
monium retention are the major alkalinity-consuming processes. 
Based on average reactions, enrichment of major cations ac- 
counted for only 12% of net alkalinity generation in the study lakes. 
In general, calcium and potassium were depleted in low-ANC 
lakes, presumably by in-lake sinks, and were enriched in most 
higher ANC lakes by ground water inputs. Differences in alkalinity 
among these lakes reflect hydrologic factors and the proximity of 
clay and carbonate deposits to the lake bed. Overall, net-alkalinity 
generation nearly balanced H+ predicted from evaporative concen- 
tration of atmospheric acid inputs; the close balance suggests that 
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the alkalinity status of these lakes is very sensitive to changes in 
atmospheric loadings and groundwater alkalinity inputs. 


11439 (PB—90-110446/XAB) Long-term benthic monitoring 
and assessment program for the Maryland Portion of Chesa- 
peake Bay: interpretive report. Final report, 1984-1988. 
Holland, A.F.; Shaughnessy, A.T.; Scott, L.C.; Dickens, V.A.; Ger- 
ritsen, J. Versar, Inc., Columbia, MD (USA). Sep 1989. 23i%p. 
Available from NTIS, PC A11/MF A01. 

See also PB—89-153274. 

Long-term monitoring of macrobenthic resources was carried out 
for the Maryland portion of Chesapeake Bay and its major tribu- 
taries. Sampling covered 70 stations, some with a data record 
going back to 1971. Macrobenthic animals fill several trophic and 
functional roles in the Bay ecosystem, including suspension feed- 
ing, surface deposit feeding, subsurface deposit feeding, and 
predation. Macrobenthos equal zooplankton in overall importance 
as primary consumers and as a trophic link in Bay food webs. Op- 
erations of three large power plants on the Chesapeake Bay have 
had a negligible effect on macrobenthic resources. The benthic 
monitoring study shows that macrobenthic organisms are sensitive 
indicators of environmental status. 


11446 (PB—90-111592/XAB) Regional patterns of sulfur re- 
tention in watersheds of the Eastern US. Rochelle, B.P.; 
Church, M.R. Environmental Protection Agency, Corvallis, OR 
(USA). Environmental Research Lab. 1987. 15p. (EPA-600/J- 
87/490). Available from NTIS, PC A03/MF A01. 

Pub. in Water, Air and Soil Pollution, Vol. 36, 61-73(1987). 

Retention of sulfur(S) was estimated in watersheds of the East- 
ern U.S. by calculating S input-output budgets for 678 lake and 
reservoir watershed systems in the Northeast (NE), 98 lake and 
reservoir and 61 stream systems of the Southern Blue Ridge 
Province (SBRP) and 56 stream systems of Shenandoah National 
Park (SNP). Budgets were determined based on estimates of de- 
position and output (as surface water) for each of the sites. A 
variety of estimates of total S deposition were used. Percent S re- 
tention is high for sites in the SBRP and SNP but is distributed 
around zero for sites in the NE. These findings lend support to the 
hypothesis that patterns exist in S retention relative to the extent of 
the Late Wisconsinan glaciation. 


11441 (PB—90-111956/XAB) Health assessment for 
Arkansas City Dump National Priorities List (NPL) Site, 
Arkansas City, Cowley County, Kansas, Region 7. CERCLIS 
No. KSD980500789. Final report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 8 Dec 1988. 14p. Avail- 
able from NTIS, PC A03/MF A01. 

The Arkansas City Dump Site is a National Priorities List site lo- 
cated in southwest Arkansas City, Cowley County, Kansas. The 
site was used as an oil refinery between 1916 and the mid-1920s, 
and as an unregulated municipal dump after closure of the refinery. 
The environmental media on-site are primarily contaminated with 
acidic sludge, polynuclear aromatic hydrocarbons, and heavy met- 
als. Surface soils are highly acidic. Most of the residences located 
downgradient of the site are connected to the municipal water sup- 
ply; however, some residents are using the ground water for 
drinking purposes. On-site surface waters were found to be con- 
taminated. Contamination seems to be confined to the waste areas 
on-site. Direct contact with acidic sludge on-site is the primary 
health concern to authorized personnel (e.g., workers) and in par- 
ticular, trespassers (e.g., children) who may gain access to the 
site. Incidental ingestion, direct contact, and inhalation exposure of 
on-site receptors to contaminants in on-site ground water and sur- 
face water is also possible. 


11442 (PB—90-112004/XAB) Health assessment for National 
Industrial Environmental Services, Furley, Kansas, Region 7. 
CERCLIS No. KSD070902952. Final report. Agency for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 19 Jan 
1989. 8p. Available from NTIS, PC AO2/MF A01. 

The National Industrial Environmental Service site is on the 
National Priorities List. The 80-acre site is located in Durley (Sedg- 
wick County), Kansas. Preliminary on-site ground water sampling 
results have identified barium (1,100 ppb), hexavalent chromium 
(450 ppb), vinyl chloride (400 ppb), dichloroethane (DCA) (1,500 
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ppb), dichloroethylene (DCE) (3,100 ppb), tetrachloroethylene 
(3,100 ppb), trichloroethane (TCA) (1,700 ppb), benzene (510 
ppb), and dichiorophenoxyacetic acid (370 ppb). Preliminary off-site 
surface-water sampling results have identified arsenic (40 ppb), 
hexavalent chromium (20 ppb), cyanide (10 ppb) vinyl chloride (77 
ppb), DCA (72 ppb), DCE (94 ppb), and TCE (330 ppb). The site is 
considered to be of potential public health concern because of the 
risk to human health caused by the possibility of human exposure 
to hazardous substances. Direct contact with and possible inges- 
tion of contaminated surface water and sediment are the potential 
pathways for exposure. 


11443 (PB-90-112012/XAB) Health assessment tor Obee 
Road NPL (National Priorities List) Site, Obeeville, Kansas, Re- 
gion 7. CERCLIS No. KSD980631766. Final report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 6 May 
1988. 14p. Available from NTIS, PC A03/MF A01. 

The Obee Road National Priorities List site is located in 
Obeeville, Kansas about one mile east of Hutchison, Kansas. Area 
ground water is contaminated with several volatile organic chemi- 
cals. A soil gas survey in the area has also shown significant 
contamination. The environmental information gathered at the site 
thus far is incomplete. Ingestion of on and off-site ground water in 
its current state of contamination poses a potential public health 
threat. The need for a follow-up health study is not currently indi- 
cated. 


11444 (PB-90-112087/XAB) Health assessment for Ful- 
bright Landfill, Springfield, Greene County, Missouri, Region 7. 
CERCLIS No. MOD980631139. Final report. Agency for Toxic 
Substances and Disease Registry, Atianta, GA (USA). 6 Jun 1983. 
10p. Available from NTIS, PC A02/MF A01. 

The city landfill for municipal and industrial wastes was operated 
from 1963 until 1969 on the Little Sac River flood plain near 
Springfield at the confluence of the Little Sac River, the South Dry 
Sac River and the Pea Ridge Creek. Industrial wastes from 
approximately 1440 drums including cyanides, acids, metals, pesti- 
cides, and solvents were discharged into a 50 by 100 foot pit. 
While there is no current evidence provided in the package to 
demonstrate the presence of an imminent health hazard from the 
ingestion of local potable waters, evidence does exist demonstrat- 
ing that ground water resources in the vicinity of the site are 
contaminated with both inorganic and organic compounds. 


11445 (PB—90-112103/XAB) Health assessment for Lake 
City Army Ammunition Plant, Lake City, Jackson County, Mis- 
souri, Region 7. CERCLIS No. MO3213890012. Preliminary 
report. Agency for Toxic Substances and Disease Registry, Atlanta, 
GA (USA). 19 Jan 1989. 9p. Available from NTIS, PC A02/MF A01. 

The Lake City Army Ammunition Plant site is on the National Pri- 
orities List. Except for a five-year period, the government-owned 
but contractor-operated small arms ammunition plant has operated 
since 1941. A total of 73 past or present waste-disposal or 
contaminant-release sites, among them sand pits, blackline 
lagoons, industrial waste water-treatment plant, oil and solvent dis- 
posal area, burn pits/lagoons and trench area, chemical laboratory 
waste site, and the old landfill, are suspected of receiving, and 
have been investigated for, hazardous waste. The environmental 
contaminants of concern are: beryllium, arsenic, cadmium, 
lead, zinc, chromium, mercury, copper, cyclotetramethylene 
tetranitramine (HMX), trichloroethylene, 1,1-dichloroethylene, 1,2- 
dichloroethylene, vinyl chloride, perchioroethylene, toluene, 
2,4-dinitrotoluene in ground water; and_ trichloroethylene, 
pentachlorophenol, dichloroethane, 1,3-dinitrobenzene,  2,4- 
dinitrotoluene, and HMX in surface water. The site is considered to 
be of potential public health concern because of the risk to human 
health caused by the possibility of exposure to hazardous sub- 
stances via contaminated ground water and surface water. There 
are no data with which to evaluate the soil, sediment, and air path- 
ways, and these may be important. Additional data are needed in 
these areas. 


11446 (PB—90-112137/XAB) Health assessment for North U 
Drive, Springfield, Missouri, Region 7. CERCLIS No. 
MOD007163108. Preliminary report. Agency for Toxic Substances 
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and Disease Registry, Atlanta, GA (USA). 3 Aug 1988. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The North U Drive site is on the National Priorities List. In 1983, 
residents of North U Drive complained of bad-tasting water. Upon 
investigation, it was discovered that private wells were contami- 
nated with organic chemicals. The source of the contamination is 
unknown at this time. Ethylbenzene (660 ppb), toluene (1100 ppb), 
benzene (560 ppb), methyl benzene (no concentration reported), 
and methyl tertiary butyl ether (400 ppb) have been measured in 
ground water. In addition, benzene (780 ppb), toluene (1300 ppb), 
and ethylbenzene (160 ppb) have been measured in soil. The site 
is considered to be of potential public health concern because of 
the risk to human health caused by the possibility of exposure to 
hazardous substances to those individuals using well water for 
consumption, and those who may come in contact with contami- 
nated surface soil. 


11447 (PB-90-112186/XAB) Health assessment for Valley 
Park Tce, Valley Park, Missouri, Region 7. CERCLIS No. 
MOD980968341. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 20 Jan 1989. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The Valley Park TCE site (VPS) is on the National Priorities List. 
The site is located in Valley Park (St. Louis County), Missouri. VPS 
is an aquifer contaminated with trichloroethylene and other volatile 
organic compounds. Based on available information, the site is 
considered to be of public health concern because of the risk to 
human health caused by the likelihood of human exposure to haz- 
ardous substances. Ingestion and direct contact with contaminated 
ground water and possibly contaminated surface water are the 
most likely routes of human exposure. 


11448 (PB—90-112194/XAB) Health assessment for Wheel- 
ing Disposal Service, Amazonia, Missouri, Region 7. CERCLIS 
No. MOD000830554. Preliminary report. Agency for Toxic Sub- 
stances and Disease Registry, Atlanta, GA (USA). 29 Sep 1988. 
8p. Available from NTIS, PC A02/MF A01. 

The Wheeling Disposal Service is on the National Priorities List. 
The privately owned 200-acre site is located in Amazonia (Andrew 
County) in northwestern Missouri. Preliminary sampling results of 
on-site contaminants have demonstrated lead and volatile organic 
compounds (VOCs) consisting of trichloroethylene, carbon tetra- 
chloride, chloroform, 1,2,dichloroethane, and ethylene dibromide. 
There is no conclusive evidence of off-site migrations; however, 
detectable amounts of metals and VOCs are present in off-site pri- 
vate walls and springs. Potential environmental pathways include 
contaminated ground water, surface water, and on-site soils. The 
site is considered to be of potential public health concern because 
of the risk to human health caused by the possibility of exposure to 
hazardous substances via the above-named human exposure path- 
ways. 


11449 (PB—90-112202/XAB) Health assessment for Corn- 
husker Army Ammunition Plant, Grand Island, Nebraska, 
Region 7. CERCLIS No. NE2213820234. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 31 Jan 1989. 8p. Available from NTIS, PC AO2/MF A01. 

The Cornhusker Army Ammunition Plant is listed on the National 
Priorities List. The government-owned plant is located 2 miles west 
of Grand Island, Nebraska, and occupies 18.7 square miles. Dur- 
ing World War Il and the Korean and Vietnamese conflicts, the 
plant was operated by contractors for the production of conven- 
tional munitions. The primary contaminants that have been 
identified are cyclotrimethylenetrinitramine (RDX) and 2,4,6- 
trinitrotoluene (TNT) and its impurities/degradation products: 
2,4-dinitrotoluene (24DNT), 2,6-dinitrotoluene (26DNT), and 1,3,5- 
trinitrobenzene (135TNB). The site is considered to be of potential 
health concern because of the risk to human health caused by 
possible exposure to hazardous substances via contact with on-site 
contaminated soils and the use of contaminated ground water for 
the irrigation of consumable crops and livestock watering. 


11450 (PB-90-112319/XAB) Application of wetland value- 
tlon techniques: Examples from Great Lakes Coastal 
wetlands. Amacher, G.S.; Brazee, R.J.; Bulkley, J.W.; Moll, R.A. 





Michigan State Univ., East Lansing, MI (USA). Inst. of Water Re- 
search. Apr 1989. 46p. Available from NTIS, PC A03/MF A01. 

Proper wetland valuation procedures have not been applied in 
the past to Michigan's coastal wetlands. Previous valuation studies 
fail to value individual wetland ecological functions and use im- 
proper techniques to derive wetland values. The results of previous 
studies hence undervalue Michigan wetlands. This report uses ex- 
isting Michigan wetland data and proper economic methods to 
illustrate the utilization of proper economic methods to value recre- 
ational fishing, commercial, fishing, and real-estate benefits for 
Lake St. Clair and Saginaw Bay wetlands. 


11451 (PB-90-112566/XAB) Urban storm-induced dis- 
charge impacts: US Environmental Protection Agency 
research program review. Field, R.; Pitt, R.E. Environmental Pro- 
tection Agency, Cincinnati, OH (USA). Risk Reduction Engineering 
Lab. 1989. 12p. (EPA-600/D-89/130). Available from NTIS, PC 
A03/MF A01. 

Fecal coliform bacteria (and pathogens), high flow rates, sedi- 
ment, toxic heavy metals, and organic pollutants are most 
commonly associated with urban receiving-water problems. Most 
beneficial uses have been shown to be adversely affected by ur- 
ban runoff, including shell-fish harvesting, fish and aquatic-life 
propagation, drinking-water supplies, aesthetics and recreation. 
Most of the problems occur over long periods of time and are not 
associated with individual runoff events, making cause-and-effect 
relationships difficult to study. The storm and Combined Sewer 
Program of the U.S. Environmental Protection Agency has spon- 
sored several long-term research projects to investigate these 
problems, along with data reviews to identify urban-runoff problems 
from available information. Current research efforts are stressing 
sources and controls for toxicants in urban runoff. 


11452 (PB—90-112624/XAB) Evaluation of full-scale 
activated-sludge systems utilizing powdered activated-carbon 
addition with wet-air regeneration. Deeny, K.J.; Heidman, J.A.; 
Condren, A.J. Weston Services, Inc., West Chester, PA (USA). 
1989. 30p. Available from NTIS, PC A03/MF A01. 

The addition of powdered activated carbon (PAC) to activated- 
sludge systems is a proven method of waste water treatment. Of 
eleven POTWs in the U.S. that were designed for PAC use, ten in- 
cluded wet-air regeneration (WAR) for the destruction of 
secondary-sludge solids and recovery of spent PAC. The eleventh 
plant was designed for PAC use on a single-pass basis as have 
essentially all of the industrial facilities using this technology. As 
part of this evaluation, all 11 POTWs were contacted to obtain ba- 
sic design, O and M and performance data. Site visits were made 
to eight facilities to obtain more detailed information. The technol- 
ogy factors evaluated included effluent quantity, ash buildup, 
carbon losses, carbon analytical methodology, wet-air regeneration, 
recycle loadings, operational/design modifications and costs. The 
results of the evaluations are presented. 


11453 (PB—90-112632/XAB) Strategies for monitoring the 
bacteriological quality of water supply in distribution systems. 
Geldreich, E.E.; Goodrich, J.A.; Clark, R.M. Environmental Protec- 
tion Agency, Cincinnati, OH (USA). Risk Reduction Engineering 
Lab. 1989. 29p. (EPA-600/D-89/123). Available from NTIS, PC 
A03/MF A01. 

Monitoring strategies for characterizing the bacteriological quality 
of water in the distribution system require a complete understand- 
ing of a variety of interrelated aspects that include treated water 
quality, water-supply retention in storage and infrastructure deterio- 
ration in the distribution system. A study of field data from several 
water-supply utiliies was used to highlight some _ innovative 
interpretations of compliance monitoring data. Major perceptions in- 
clude: The use of a 5% coliform frequency of occurrence limit 
highlights compliance significance in those situations where there 
are clusters of positive samples containing less than 4 coliforms per 
100 mL. Unfortunately, this presence/absence concept does not 
provide any indication of the magnitude of a contamination event. 


11454 (PB-90-112798/XAB) Environmental monitoring us- 
ing genetic bioassays. Lewtas, J. Environmental Protection 
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Agency, Research Triangle Park, NC (USA). Health Effects Re- 
search Lab. 1989. 31p. (EPA-600/D-89/146). Available from NTIS, 
PC A03/MF A01. 

Environmental monitoring has evolved over the last ten years to- 
ward providing data more useful for exposure and risk assessment. 
The objective of many monitoring studies in the 1960s and 1970s 
was to monitor concentrations of pollutants including environmental 
mutagens at ambient locations, such as roof tops and in large 
bodies of water, where the pollutants would be well mixed and rep- 
resent a homogeneous sample. In the 1980s, a number of studies 
focused on assessing the emission of mutagens from various 
sources. Now the emphasis has shifted to monitoring human expo- 
sure to environmental mutagens and to understanding which 
sources and factors lead to increased exposure and potential can- 
cer risk. The chapter briefly reviews advances in genetic bioassay 
methods for environmental monitoring and focuses on approaches 
to integrating genetic bioassay methods with environmental- 
monitoring studies. 


11455 (PB—90-113093/XAB) EPA/ORD (Environmental Pro- 
tection Agency/Office of Research and Development) role and 
perspective in sediment research. Thomas, N.A. Environmental 
Protection Agency, Duluth, MN (USA). Environmental Research 
Lab. 1989. 13p. (EPA-600/D-89/135). Available from NTIS, PC 
A03/MF A01. 

Most chemical contaminants and organic wastes in aquatic 
ecosystems eventually accumulate in sediments where they may 
adversely affect the benthic biota, become a source of contamina- 
tion in the water column, accumulate in biological tissues, and 
enter pelagic and human food chains. Contaminated sediments 
now appear to be the main source of toxic pollutants in many bays, 
lakes, and rivers. Because of their potential adverse impacts, the 
long periods of time associated with natural assimilation of many 
in-place pollutants, and the high costs of mitigation, sediments 
have become a focus of concern for many of EPA's research and 
regulatory programs. Programs in which sediment quality assess- 
ments are currently required include ocean dumping, NEPA review, 
Superfund, and estuarine protection. The documents addresses 
regulatory applications, current and future sediment quality criteria 
needs, and both chemical specific and nonchemical specific sedi- 
ment quality evaluations. Mitigation/prevention of sediment quality 
problems are identified and five kinds of predictive methods are 
suggested, as well as future research to develop more sensitive 
testing capabilities. 


11456 (PB—90-113101/XAB) Dredged-materialeffects as- 
sessment: Single-species toxicity/bioaccumulation and 
macrobenthos colonization tests. Parrish, P.R.; Moore, J.C.; 
Clark, J.R. Environmental Protection Agency, Gulf Breeze, FL 
(USA). Environmental Research Lab. 1989. 9p. (EPA-600/D- 
89/134). Available from NTIS, PC AO2/MF A01. 

Toxicity tests and bioaccumulation tests conducted according to 
methods established by the U.S. Environmental Protection Agency/ 
Corps of Engineers in 1977 were used to evaluate potential envi- 
ronmental impacts of ocean disposal of dredged materials. 
Assessments of potential impacts based on results of currently rec- 
ommended single-species tests were compared with results from 
macrobenthos colonization tests of dredged material from three 
harbors in the Gulf of Mexico and two in the Atlantic Ocean. 


11457 (PB—90-113242/XAB) Sorption of toxic organic com- 
pounds on waste-water solids: Correlation with fundamental 
properties. Dobbs, R.A.; Wang, L.; Govind, R. Environmental 
Protection Agency, Cincinnati, OH (USA). Water Engineering Re- 
search Lab. 1989. 8p. (EPA-600/J-89/124). Available from NTIS, 
PC A02/MF A01. 

Pub. in Environmental Science and Technology, Vol. 23, No. 9, 
1092-1097(1989). 

Sorption of toxic organic compounds on primary, mixed-liquor, 
and digested solids from municipal waste-water treatment plants 
was correlated with octanol/water partition coefficients and with 
modified Randic indexes. The correlations developed are useful for 
assessing the role of sorption in the treatment of toxic or 
hazardous compounds in conventional biological waste-water treat- 
ment plants. Correlations developed provide a basis for predicting 
the concentration of toxic compounds associated with waste-water 
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solids at a given equilibrium concentration in the aqueous phase. 
Organics in sludge can impact anaerobic digestion, land spreading, 
incineration and ocean dumping of sludges. Estimates of the con- 
centration of toxics in sludge allows assessment of the impact of 


toxics on sludge-disposal options. 


11458 (PB-90-113275/XAB) Sorption of volatile organic 
solvents from aqueous solution onto subsurtace solids. Pi- 
woni, M.D.; Banerjee, P. Illinois State Water Survey, Savoy, IL 
(USA). Hazardous Waste Research and Information Center. 1989. 
19p. Available from NTIS, PC A03/MF A01. 

Pub. in Jnl. of Contaminant Hydrology, Vol. 4, No. 2, 163- 
179(Apr 1989). 

Tthe authors present sorption data for selected organic solvents 
on several subsurface materials. The goals of the study were to ad- 
vance the qualitative understanding of sorption of four widely used 
organic solvents from aqueous solution onto natural sorbents with 
low foc and to attempt to more quantitatively define a mineral com- 
ponent to that sorption. The ultimate objective was to facilitate a 
sound basis for predicting transport behavior of dissolved solvents 
in aquifers. The work first focused on characterizing PCE sorption 
on samples obtained primarily from two semi-continuous subsur- 
face cores, and then on sorption of four nonpolar organic solvents 
on three saturated zone sorbents with low organic carbon content. 


11459 (PB—90-113432/XAB) US progress in implementing 
the Great Lakes Water Quality Agreement: Annex reports to 
the international joint commission, 1988. Final report. Environ- 
mental Protection Agency, Chicago, IL (USA). Great Lakes 
National Program Office. May 1989. 89p. (EPA-905/9-89/006). 
Available from NTIS, PC A05/MF A01. 

This report to the International Joint Commission on Annexes 1, 
2, 12, 14, 15, and 16 to the Great Lakes Water Quality Agreement 
as one of the Parties signatory to that Agreement, is a progress re- 
port. It is linked in function to the 1988 Report to Congress by the 
US EPA, and to the Canadian Report to the IJC. 


11460 (PB—90-113762/XAB) Paleoecological analysis of 
lake-acidification trends in Nrth America and Europe using di- 
atoms and chrysophytes. Draft report (Final). Charlies, D.F.; 
Battarbee, R.W.; Renberg, |.; van Dam, H.; Smol, J.P. NSI Tech- 
nology Services Corp., Corvallis, OR (USA). 1989. 113p. Available 
from NTIS, PC AO6/MF A01. 

Pub. in Acid Precipitation, Vol. 2, 49-70. 

Analysis of sediment diatom and chrysophyte assemblages is 
the best technique currently available for inferring past lakewater 
PH trends; use of this approach is increasing rapidly. Sediment- 
core-inferred pH data exist for at least 100 lakes in both North 
America and Europe. The number will approximately double within 
the next two years. The pH-inference equations are based on at 
least 15 calibration data sets for North America and 10 for Europe, 
involving totals of at least 500 and 300 lakes, respectively. Paleoe- 
cological studies indicate that recent acidification has been caused 
by acidic deposition. In most cases, the primary cause of recent 
acidification trends (post-1850) is atmospheric deposition of acidic 
material, as opposed to land-use changes or natural processes, 
though these may be contributing factors. Acid loading has de- 
creased in some regions since 1970; some lakes have become 
less acidic in response, but others continue to lose buffering ca- 
pacity and are becoming more acidic. Many currently acidic lakes 
were naturally acidic (pH < 5.5) prior to the onset of anthropogenic 
acidification. These lakes are typically small (< 10 ha), located at 
moderately high elevations, have thin or peaty soils, or are located 
in outwash deposits. Many of these have acidified further recently. 


11461 (PB—-90-850934/XAB) Ground water: Volatile organic 
compounds (VOC's). March 1975-October 1989 (Citations from 
the NTIS data base). Report for March 1975-October 1989. Na- 
tional Technical Information Service, Springfield, VA (USA). Nov 
1989. 73p. Available from NTISPC NO1/MF NO1. 

Supersedes PB—89-852453. 

This bibliography contains citations concerning volatile organic 
compounds (VOC's) in ground water. Articles cover the detection, 
identification, and quantification of VOC's in ground water. Detec- 
tion methods are covered as well as means for following the 
spread of the compounds. Citations also cover the removal of 
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volatile organic compounds from ground water. Superfund deci- 
sions, environmental impact statements, and reports of the 
Installation Restoration Program undertaken by the military are cov- 
ered in separate bibliographies. (This updated bibliography contains 
111 citations, 22 of which are new entries to the previous edition.) 


11462 (PNL-SA-17361) Developing data quality objectives 
for aquifer tests. Dahil, D.R.; Luttrell, S.P.; Borghese, J.V.; Bates, 
D.J.; Schalla, R. Pacific Northwest Lab., Richland, WA (USA). Oct 
1989. 3p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO6-76RL01830. (CONF-891053-12: 28. Hanford life 
sciences symposium on environmental monitoring, restoration and 
assessment: what have we learned?, Richland, WA (USA), 16-19 
Oct 1989). Order Number DE90004679. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Data quality objectives (DQOs) are qualitative and quantitative 
statements that specify the quality of data required to support vari- 
ous decisions based on the use of such data (EPA, 1987). DQOs 
are established during project planning to ensure that the data 
collected are of sufficient quantity and adequate quality for their in- 
tended use. They are typically expressed in terms of precision, 
accuracy, representativeness, completeness, and comparability 
(PARCC). Once established, DQOs aid in the selection of appropri- 
ate data collection techniques that will cost effectively meet data 
needs. 3 refs. 


11463 (WHC-EP-0260) Operational groundwater monitor- 
ing at the Hanford Site—-1988. Serkowski, J.A.; Jordan, W.A. 
Westinghouse Hanford Co., Richland, WA (USA). Dec 1989. 153p. 
Sponsored by U.S. DOE Environment Health & Safety. DOE Con- 
tract ACO6-87RL10930. Order Number DE90004710. Available 
from NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 

The purpose of this document is to present an annual summary 
of results for calendar year of 1988 of the Westinghouse Hanford 
Company Operational Groundwater Monitoring Network (OGWMN). 
The program described in this report supports the US Department 
of Energy requirement to monitor radioactivity and hazardous chem- 
icals in the environment at its production facilities. Groundwater 
monitoring at the Hanford Site is implemented in three programs: 
the OGWMN, the Resource Conservation and Recovery Act (RCA) 
compliance program, the Pacific Northwest Laboratory (PNL) Han- 
ford Site monitoring network. The scope of the OGWMN is the 
near-field (close to facility) monitoring of groundwater beneath ac- 
tive and inactive waste disposal facilities associated with Hanford 
Site operations. To achieve compliance with State and Federal reg- 
ulations, monitoring of all the active and recently active disposal 
facilities will eventually be performed by the RCRA compliance pro- 
gram. The PNL Hanford Site monitoring network provides far-field 
and background monitoring across the Hanford Site. These three 
programs are coordinated to produce a comprehensive groundwa- 
ter monitoring network for the entire Hanford Site. 32 refs., 18 figs. 


11464 (WSRC-OS-—89-89) Biological monitoring of Upper 
Three Runs Creek, Savannah River Plant, Aiken County, South 
Carolina: Macroinvertebrate stream assessments prior to re- 
lease of F/H area ETF effluent discharge, July 1987—October 
1988. Westinghouse Savannah River Co., Aiken, SC (USA); En- 
wright Associates, Inc., Greenville, SC (USA). Mar 1989. 211p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
89SR18035. Order Number DE90004697. Available from NTIS, PC 
A10/MF A01 - OSTI. 

In anticipation of the fall 1988 start up of effluent discharges into 
Upper Three Runs Creek by the F/H Area Effluent Treatment Facil- 
ity of the Savannah River Plant, Aiken, SC, a two and one half 
year biological study was initiated in June 1987. Upper Three Runs 
Creek is an intensively studied fourth order stream known for its 
high species richness. Designed to assess the potential impact of 
F/H area effluent on the creek, the study includes qualitative and 
quantitative macroinvertebrate stream surveys at five sites, chronic 
toxicity testing of the effluent, water chemistry and bioaccumulation 
analysis. This report, serving as a baseline, presents the results of 
the first five quarters of quantitative (artificial substrate) macroinver- 
tebrate testing (July 1987—July 1988) and the first two semi-annual 
qualitative macroinvertebrate stream assessments (November 
1987, March 1988). Five sites were sampled, including one site up- 
stream of the Road C bridge (near the Aquatic Ecology Laboratory) 





and four sites downstream of the Road C bridge. Although no efflu- 
ent was released into Upper Three Runs Creek during the period 
covered by this report, the discharge point, for effluent release be- 
ginning in November 1988, is at Road C. 


11465 (WSRC-OS-89-90) Mercury bio-accumulation by hy- 
dropsychid caddisflies in upper Three Runs Creek, Savannah 
River Plant, Aiken, South Carolina. Westinghouse Savannah 
River Co., Aiken, SC (USA); Enwright Associates, Inc., Greenville, 
SC (USA). [1989]. 7p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract ACO9-89SR18035. Order Number DE90004698. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

In anticipation of the fall 1988 start-up of effluent discharges into 
Upper Three Runs Creek by the F/H Area Effluent Treatment Facil- 
ity of the Savannah River Plant, Aiken, South Carolina, a two and 
one half year study was initiated in June 1987. The study is to as- 
sess the impact of the effluent on Upper Three Runs Creek. Upper 
Three Runs Creek is an intensively studied fourth order stream 
known for its high species richness. Designed to assess the poten- 
tial impact of the F/H area effluent on the creek, the study includes 
qualitative and quantitative macroinvertebrate stream surveys at 
five sites, chronic toxicity testing of the effluent, water chemistry 
and bioaccumulation analysis. This report discusses the results of 
bioaccumulation studies completed during 1988 prior to the release 
of F/H area effluent. 1 ref., 3 tabs. 


11466 (WSRC-RP-89-649-Rev.2) Results of interim reports 
on the FH effluent treatment facility biological monitoring pro- 
gram: Revision 2. Specht, W.L. Westinghouse Savannah River 
Co., Aiken, SC (USA). Jul 1989. 12p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract ACO9-89SR18035. Order Number 
DE90004695. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

As required by the South Carolina Department of Health and En- 
vironmental Control under NPDES Permit SC0000175 (Special 
Condition #36), a biological monitoring program was approved on 
February 26, 1987, and initiated in July 1987 to assess the effects 
of the H-016 outfall (F/H Effluent Treatment Facility) on the biota of 
Upper Three Runs Creek. This report summarizes the results of 
data collected before the start-up of the ETF and data collected 
during the first six months of operation, as requested by SCDHEC. 
The data indicate that there have been no measurable adverse im- 
pacts on the stream community after the first six months of ETF 
operation. However, the ETF was operating at less than 25% of 
design capacity during the first six months of operation, and further 
studies will be necessary to determine if the effluent will impact the 
stream under normal operating conditions. Toxicity tests conducted 
on the ETF effluent indicate that the effluent should not be toxic af- 
ter mixing with Upper Three Runs Creek. 11 refs., 1 fig., 1 tab. 


11467 Some new cost-effective approaches for measuring 
organics associated with hazardous wastes. Gammage, R.B. 
(Oak Ridge National Lab., TN (USA). Health and Safety Research 
Div.); Matthews, T.G.; Vo-Dinh, T. pp. 907 of Proceedings of the 
1986 EPA/APCA symposium on measurement of toxic air pollu- 
tants. Environmental Protection Agency (US), Cincinnati, OH 
(1986). DOE Contract AC05-840R21400. (CONF-860426-: 
EPA/VAPCA symposium on measurement of toxic air pollutants, 
Raleigh, NC (USA), 27-30 Apr 1986). 

A number of newer and often highly sensitive analytical tech- 
niques and field monitoring devices are described that have 
potential suitability for monitoring organic hazardous wastes. The 
focus is on devises and methods that are cost-effective and permit 
either direct measurements in the field or screening-type measure- 
ments on samples returned to the laboratory for analysis. Most of 
these methods are directed at categories of less volatile organic 
compounds. The results of some very preliminary field tests are 
given. Most promising were the results obtained for a wide variety 
of ground and surface waters screened spectroscopically using 
synchronous fluorescence. 


11468 A checklist of fishes on the Department of Energy 
Oak Ridge Reservation. Ryon, M.G.; Loar, J.M. Joumal of the 
Tennessee Academy of Science (USA), 63(4): 97-102 (Oct 1988). 
DOE Contract AC05-840R21400. 
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Fish collections have been made over the past 10 years on the 
Department of Energy Oak Ridge Reservation (ORR) in conjunc- 
tion with several biomonitoring programs conducted by Oak Ridge 
National Laboratory. The ORR contains a wide range of habitats, 
from small spring-fed streams to large riverine and reservoir sys- 
tems. The fish checklist generated for the ORR includes 17 
families, 39 genera, and 64 species. Several uncommon species or 
unusual distribution records are noted, including Phoxinus oreas 
and Culaea inconstans. 


11469 Method of removing and detoxifying a phosphorus- 
based substance. Vandegrift, G.F.; Steindler, MJ. To Dept. of 
Energy, Washington, DC. USA Patent 4,851,124. 25 Jul 1989. 
Filed date 21 May 1985. USA Patent Application $ 736,576. int. Cl. 
BO1D 13/00;B01D 11/04. 10p. Available from Patent and Trade- 
mark Office, Box 9, Washington, DC 20232. 

A method of removing organic phosphorus-based poisonous 
substances from water contaminated therewith and of subsequently 
destroying the toxicity of the substances is disclosed. Initially, a 
water-immiscible organic is immobilized on a supported liquid 
membrane. Thereafter, the contaminated water is contacted with 
one side of the supported liquid membrane to selectively dissolve 
the phosphorus-based substance in the organic extractant. At the 
same time, the other side of the supported liquid membrane is con- 
tacted with a hydroxy-affording strong base to react the 
phosphorus-based substance dissolved by the organic extractant 
with a hydroxy ion. This forms a non-toxic reaction product in the 
base. The organic extractant can be a water-insoluble trialky! 
amine, such as trilauryl amine. The phosphorus-based substance 
can be phosphoryl or a thiophosphoryl. 
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Refer also to citation(s) 9521, 9522, 9523, 9524, 9525, 9526, 
9527, 9528, 9529, 9530, 9531, 9532, 9533, 9534, 9535, 9536, 
9537, 9538, 9539, 9540, 9541, 9542, 9543, 9544, 9545, 9546, 
9547, 9548, 9549, 9550, 9551, 9552, 9553, 9554, 9555, 9556, 
11453, 11483, 11625, 11636 


11470 (CONF-8702136-, pp. 38-44) EMBL/NIH database 
workshop, February 1987: Existing data collections relevant to 
molecular biology. Burks, C. (Los Alamos National Lab., NM 
(USA)). European Molecular Biology Lab., Heidelberg (Germany, 
F.R.); National Inst. of General Medical Sciences, Bethesda, MD 
(USA). 1987. From EMBL/NIH workshop on future databases for 
molecular biology; Heidelberg (Germany, F.R.); 25-28 Feb 1987. In 
Future databases for molecular biology: EMBL/NIH [European 
Molecular Biology Laboratory/National Institutes of Health] work- 
shop. Order Number DE88009047. Available from NTIS, PC 
AOS/MF A01. 

Ten years ago, when serious discussion of establishing nu- 
cleotide sequence databases was just beginning, there were about 
five data banks particular to and serving the molecuiar biology 
community. Access to these databases was more often accom- 
plished by visual examination of hardcopy versions of the 
databases than through computer-readable versions. Now, not only 
are there many more databases, but they are more often accessed 
by computer, either directly through the particular data bank’s com- 
puters or through copies on local computers. We present here a 
survey of the types of information stored in current databases, and 
then present an overview of how the data are collected, main- 
tained, and distributed, and close with a listing of the individual 
databases and the type(s) of data they contain. The numbers pre- 
sented for gauging the amount of data and size of the various 
databases mentioned are based on information collected during 
November 1986-January 1987. 
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11471 (CONF-8702136-, pp. 49-57) Distributed database 
management systems. Rindone, W.P. European Molecular Biol- 
ogy Lab., Heidelberg (Germany, F.R.); National Inst. of General 
Medical Sciences, Bethesda, MD (USA). 1987. From EMBL/NIH 
workshop on future databases for molecular biology; Heidelberg 
(Germany, F.i2.); 25-28 Feb 1987. In Future databases for molecu- 
lar biology: EMBL/NIH [European Molecular Biology Laboratory/ 
National Institutes of Health] workshop. Order Number 
DE88009047. Available from NTIS, PC A09/MF A01. 

This document is designed to provide a brief overview of one of 
several emerging technologies that could have a significant impact 
on the ways in which sequence databases are maintained in the 
future. The technology addressed here is the technology behind 
the distributed database management system, a target of consider- 
able research in recent years. The research in this technology has 
seen substantial success, and commercial products that embody 
this technology have been announced. This document consists of 
four sections: A section that presents one person's definition of the 
attributes that are considered necessary for a database manage- 
ment system (DBMS) to be called distributed and some of the key 
concepts behind this technology, (2) A section that briefly explores 
why this particular technology may be of interest to maintainers 
and users of sequence databases, (3) A section that discusses the 
various degrees to which distributed DBMS nodes might be 
coupled to one another, and (4) A section that presents some ex- 
perimental and commercial examples of distributed database 
management systems. The background information in this docu- 
ment is not strictly tied to any particular type of database 
management system. It is nevertheless written with the relational 
DBMS system model in mind, since this model has become more 
widely used for new database applications than either the hierar- 
chical or network models. Briefly stated, this DBMS model involves 
the use of simple relations, which are tabular structures comprised 
of rows and columns of information. 


11472 (CONF-8702136-, pp. 58-61) Relationships between 
molecular biology databases and journals: Today and five 
years hence. Masys, D.R. European Molecular Biology Lab., 
Heidelberg (Germany, F.R.); National Inst. of General Medical Sci- 
ences, Bethesda, MD (USA). 1987. From EMBL/NIH workshop on 
future databases for molecular biology; Heidelberg (Germany, 
F.R.); 25-28 Feb 1987. In Future databases for molecular biology: 
EMBL/NIH [European Molecular Biology Laboratory/National Insti- 
tutes of Health] workshop. Order Number DE88009047. Available 
from NTIS, PC AO9/MF A01. 

Factual databases in molecular biology have a strong connection 
to the biomdical literature. Bibliographic citations are a part of 
virtually all of the currently available large scale databases of chro- 
mosomes, nucleic acids, proteins, restriction enzymes, and ligands. 
The journal coverage of the US National Library of Medicine’s 
MEDLINE is greater than 3000 biomedical serials, including all of 
the approximately 70 journals cited in GenBank (based on Release 
44). Since 1971, NLM has indexed articles which report or de- 
scribe nucleic acid sequences or methods of sequencing with the 
identifier Base Sequence. A comparison of the MEDLINE literature 
indexed by this term and GenBank entries over the same period 
shows that GenBank contains only a portion of the scientific litera- 
ture reporting base sequences. This additional literature would not 
generally qualify for inclusion in the sequence databank, but repre- 
sents a complementary information resource for investigators. 
Currently, the publication title, authors, journal, and page informa- 
tion is re-keyed by genetics database builders. This information is 
a subset of that available in the full MEDLINE bibliographic citation, 
which now includes an author-prepared abstract in approximately 
90% of cases, and Medical Subject Headings (MeSH terms) as- 
signed by professional indexers to portray the conceptual content 
of the article, and which may be used to retireve related literature. 
The MeSH hierarchy of index terms includes a rich and detailed 
representation of terms related to biochemical genetics, and most 
keywords used to index GenBank can be mapped to MeSH terms. 


11473 (CONF-8702136-, pp. 62-67) Software futures - 
biotechnology - 5 years. European Molecular Biology Lab., 
Heidelberg (Germany, F.R.); National Inst. of General Medical Sci- 
ences, Bethesda, MD (USA). 1987. From EMBL/NIH workshop on 
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future databases for molecular biology; Heidelberg (Germany, 
F.R.); 25-28 Feb 1987. In Future databases for molecular biology: 
EMBL/NIH [European Molecular Biology Laboratory/National Insti- 
tutes of Health] workshop. Order Number DE88009047. Available 
from NTIS, PC AO9/MF A01. 

The wide border between what is hardware and what is software 
grows ever narrower. The author will attempt, here, to try to stick 
to the software side of things. Others have covered the obvious 
growth of the sequence databases in both size and number. We 
have also heard some about distributed architectures for the data 
banks of the future. | will comment some on current and near term 
enhancements to these software solutions, and do some specula- 
tion about longer term potentials. | will mention some of the 
existing work being done on bringing database technology together 
with artificial intelligence. Perhaps | can also offer some sugges- 
tions about possible directions for investigation. 


11474 (CONF-8702136-, pp. 68-78) Current practice in op- 
erating large databases. Fritz, R. (DIMDI Cologne (Germany, 
F.R.)). European Molecular Biology Lab., Heidelberg (Germany, 
F.R.); National Inst. of General Medical Sciences, Bethesda, MD 
(USA). 1987. From EMBL/NIH workshop on future databases for 
molecular biology; Heidelberg (Germany, F.R.); 25-28 Feb 1987. In 
Future databases for molecular biology: EMBL/NIH [European 
Molecular Biology Laboratory/National Institutes of Health] work- 
shop. Order Number DE88009047. Available from NTIS, PC 
AO9/MF A01. 

Besides the size of databases and the amount of storage in- 
volved, the complexity of the data itself and the possibility of the 
software for administering and interrogating the data is of great im- 
portance for a host providing public access to databases. The 
following sections deal with both facts using DIMDI, the host for 
biomedical databases, as a case study. In accordance with the 
task of DIMDI, only databases with information in the field of bio- 
sciences are loaded on the system. Thus, the files at DIMD! are 
comprised only from raw data originating from database producers 
in this field. 


11475 (CONF-8702136-, pp. 79-86) A survey of literature 
coverage in the existing databases. Kanehisa, Minoru. European 
Molecular Biology Lab., Heidelberg (Germany, F.R.); National Inst. 
of General Medical Sciences, Bethesda, MD (USA). 1987. From 
EMBL/NIH workshop on future databases for molecular biology; 
Heidelberg (Germany, F.R.); 25-28 Feb 1987. In Future databases 
for molecular biology: EMBL/NIH [European Molecular Biology 
Laboratory/National Institutes of Health] workshop. Order Number 
DE88009047. Available from NTIS, PC AOS/MF A01. 

The databases examined are: GenBank nucleic acid sequence 
database, Release 46.0 (Nov 86); EMBL nucleic acid sequence 
database, Release 9.1 (Nov 86); NBRF nucleic acid sequence 
database, Release 29.0 (Sep 86); NBRF protein sequence 
database, Release 11.0 (Dec 86); and PRF protein sequence data- 
base, (Feb 87). 


11476 (CONF-8702136—, pp. 82-95) Linkages to the NLM 
MEDLINE database and MeSH vocabulary. Benson, D.A. (Na- 
tional Library of Medicine, Bethesda, MD (USA)). European 
Molecular Biology Lab., Heidelberg (Germany, F.R.); National Inst. 
of General Medical Sciences, Bethesda, MD (USA). 1987. From 
EMBL/NIH workshop on future databases for molecular biology; 
Heidelberg (Germany, F.R.); 25-28 Feb 1987. In Future databases 
for molecular biology: EMBL/NIH [European Molecular Biology 
Laboratory/National Institutes of Health] workshop. Order Number 
DE88009047. Available from NTIS, PC AO9/MF A01. 

With the rapidly expanding growth of sequence databases it is 
becoming apparent that the information needs of molecular biology 
cannot be met by any single database. Instead, it will become nec- 
essary to provide linkages between the sequence databases and 
databases containing related information. A major part of the tex- 
tual information in the current protein and nucleotide databases is 
bibliographic in nature. The National Library of Medicine’s MED- 
LINE database which contains over 5 million citations and 
abstracts to the biomedical literature could serve as a linked biblio- 
graphic resource for the sequence databases. Data is presented in 
the following figures to indicate the extent of coverage of MEDLINE 





in the molecular biology area and the degree to which GenBank ci- 
tations can currently be matched to it. A second potential area in 
which the database buiding experience of the NLM might be of 
value is that of a controlled vocabulary for describing sequence en- 
tries. NLM uses a list of over 14,000 subject headings (Medical 
Subject Headings or MeSH) as an authoritative means to index 
biomedical literature and to retrieve citations from the MEDLINE 
files. There is also a Supplementary Chemical Records file of over 
43,000 names of chemicals, enzymes, biologicals, drugs, and plant 
products for standardized indexing of chemical-related records. It 
should be noted that although the MeSH is a very stable controlled 
vocabulary, over 300 terms a year do change to reflect new con- 
cepts appearing in the literature. Data are to illustrate the current 
coverage of MeSH and the correspondence between GenBank 
keywords and the MeSH vocabulary. 


11477 (CONF-8702136-, pp. 96-97) Projecting database 
needs. Delisi, C. European Molecular Biology Lab., Heidelberg 
(Germany, F.R.); National Inst. of General Medical Sciences, 
Bethesda, MD (USA). 1987. From EMBL/NIH workshop on future 
databases for molecular biology; Heidelberg (Germany, F.R.); 25- 
28 Feb 1987. In Future databases for molecular biology: EMBL/ 
NIH [European Molecular Biology Laboratory/National Institutes of 
Health] workshop. Order Number DE88009047. Available from 
NTIS, PC AO9/MF AO1. 

The current rate of base sequence generation is about 10* 
bases per day. Our best estimates are that at this rate, it is possi- 
ble with cooperation from data generators to annotate and enter 
the data as it is produced for approximately $1.5 million per year. 
Clearly, the ability to assimilate a data flow three orders of magni- 
tude greater using current methods for entering and annotating, will 
not be economically viable. In order to be prepared for this explo- 
sion in data, two sets of problems will need to be solved, which | 
will classify as technological and scientific. The technological prob- 
lems include minimizing human intervention in moving sequences 
from gels to a central computer, achieving and automating quality 
control, establishing standards, maintaining data quality, and so on. 
The second class of problems is qualitatively different and will re- 
quire scientific breakthroughs. It includes predicting the structure of 
the gene product, gaining insight into its function, predicting protein 
cleavage sites and so on. 


11478 (CONF-8702136—, pp. 98-106) DNA database activi- 
ties in Japan. Maruyama, Takeo (National Institute of Genetics, 
Mishima (Japan)). European Molecular Biology Lab., Heidelberg 
(Germany, F.R.); National Inst. of General Medical Sciences, 
Bethesda, MD (USA). 1987. From EMBL/NIH workshop on future 
databases for molecular biology; Heidelberg (Germany, F.R.); 25- 
28 Feb 1987. In Future databases for molecular biology: EMBL/ 
NIH [European Molecular Biology Laboratory/National Institutes of 
Health] workshop. Order Number DE88009047. Available from 
NTIS, PC AO9/MF A01. 

There are several laboratories in Japan, where the database is 
maintained for public use to which people can freely access, 
though some are more extensive than others. In many cases, each 
of these database stations are equipped with softwares for data 
analysis, and they can be accessed freely. These database sta- 
tions are often a part of an university computing center, and 
therefore the capacity of machine is usually very large, but operat- 
ing systems and other facilities are sometimes not best suited for 
DNA data analysis. Nevertheless, these database stations at sev- 
eral university centers together with few sites whose main task is 
DNA analysis are supplying a major part of computation which 
arises in studies of molecular biology in Japan. These facilities are 
maintained by scientists at the site, who volunteer their services. 
Therefore, these sites are playing an important role in researches 
involving DNA database. Other groups have been engaged in con- 
structing a database from row data published in scientific journals. 


11479 (DOE/ER/13883-—2) Unravelling lignin formation and 
structure in living plants: Progress report, November 24, 
1988—-November 29, 1989. Lewis, N.G. (Virginia Polytechnic Inst. 
and State Univ., Blacksburg, VA (USA)). Virginia Polytechnic Inst. 
and State Univ., Blacksburg, VA (USA). 1989. 7p. Sponsored by 
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U.S. DOE Energy Research. DOE Contract FG05-88ER13883. Or- 
der Number DE90004634. Available from NTIS, PC AO2/MF A01; 
OSTI; INIS; GPO Dep. 

It is steadily being recognized that pliant lignin structure can no 
longer be adequately represented by synthetic preparations, ob- 
tained by treatment of the monolignols with peroxidase HO. in 
vitro. Indeed, differences in lignin composition and structure be- 
tween species, tissues, and even subcellular locations indicate that 
a highly orchestrated and carefully controlled process occurs in 
plants. Because of their intractable nature, only crude representa- 
tions of lignin structure have been obtained; these were proposed 
following examination of lignin-derived products. In this study, we 
have identified the specific bonding pattern of each phenyl- 
propanoid side-chain carbon in lignin in situ for a softwood {ital P. 
taeda), a hardwood (ital L. leucocephala), and a grass (ital T. aes- 
tivum). These involve the positions where the majority of inter-unit 
linkages are found. This was achieved by administration of suitable 
specifically enriched C-13 lignin precursors to the plant tissue, and 
subsequent examination by solid-state C-13 NMR. In each case, 
different bonding environments were observed, and all differed 
substantially from artificial lignin preparations. 


11480 (ETDE-mf-9785636) Mechanisms invoived in repair- 
ing the lesions induced in pBR 322 by PUVA treatment 
(&Methoxypsoralen + ultraviolet A light). Bauluz, C. Universidad 
Complutense de Madrid (Spain). Facultad de Ciencias Quimicas. 
1988. 204p. (in Spanish). Order Number DE89785636. Available 
from NTIS (US Sales Only), PC A10/MF A01. 

This work deals with the genotoxic effects derived from damag- 
ing pBR322 DNA through PUVA treatment (8-Methoxypsoralen 
pilus UVA light), both with respect to the lethality and mutagenicity 
of the lesions produced by the treatment. The mechanisms in- 
volved in the repair of the plasmid lesions have been investigated 
by transforming several strains of E. coli differing in their DNA- 
repair capacities. The frequency, distribution and type of mutations 
occurring in a restriction fragment of the damaged plasmid were 
determined in order to establish the mutagenic features of the 
PUVA treatment. Damages produced by PUVA have a strong lethal 
effect on plasmid survival; however, partial recovery is possible 
through some of the bacterial DNA repair pathways, namely exci- 
sion repair, SOS-repair and a third mechanism which appears to 
be independent from the analyzed genes and is detected at high 
density of lesions per plasmid molecule. PUVA treatment produces 
a high increase in plasmid mutagenesis; however, the contribution 
of such an increase to the whole plasmid survival is negligible. 
Only punctual mutations were detected and consisted mainly in 
base-pair substitutions. Some mutation-prone regions were found 
inside the investigated DNA fragment, although their existence is 
more likely to be related with the structure acquired by the dam- 
aged DNA than with the type of damaging agent. 


11481 (PB—90-105792/XAB) IPBNET (international Plant 
Biotechnology Network) directory 1989 and international fund- 
ing resource list. Colorado State Univ., Fort Collins, CO (USA). 
Dept. of Botany and Plant Pathology. 1989. 162p. Available from 
NTIS, PC AO8/MF A01. 

A.1.D’s Tissue Culture for Crops Project at Colorado State Uni- 
versity was initiated in 1980 to improve stress-tolerant germplasm 
in several cereal and grain legume crops. In 1985, the project es- 
tablished the International Plant Biotechnology Network (IPBNet) 
as a cell- and tissue-culture methodology support network. More 
than 1,000 scientists in nearly 100 countries now participate in 
IPBNet’s information services, technical assistance, and training 
activities. The directory provides basic information on IPBNet mem- 
bers - address, position, institution, and research crops, focus, and 
methodology. The directory is indexed by research crop and by 
country, and includes a list of international funding sources for 
training and research activities. 


11482 Structure of ribosomes and their components by ad- 
vanced techniques of electron microscopy and computer 
image analysis. Boublik, M. (Roche Research Center, Nutley, 
(New Jersey)); Oostergetel, G.T.; Wall, J.S.; Hainfeld, J.F.; Rader- 
macher, M.; Wagenknecht, T.; Verschoor, A.; Frank, J. pp. 792 of 
Structure, function, and genetics of ribosomes. Hardesty, B.; 
Kramer, G Springer-Verlag New York Inc., New York, NY (1986). 
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The extent to which an electron micrograph of ribosomal parti- 
cles corresponds to the native structure of the specimen depends 
n the degree of denaturation during the isolation of the ribosome 
and on its handling during the preparation for the EM. In the case 
of the most intensively studies ribosome, that of Escherichia coli, 
the isolation procedure is standard and the EM preparation is done 
similarly by various groups. Thus, one would expect similarity in 
the morphological parameters of the E. coli ribosome obtained by 
high-resolution transmission electron microscopy (TEM) in different 
laboratories. There is a general agreement on the overall structure 
of the E. coli ribosome and the 30S and 50S subunits but not on 
their fine structural features. The mutual orientation of both sub- 
units when associated in a 70S monosome also needs clarification 
(Wittmann, 1983). Topographical mapping of ribosomal compo- 
nents and functional sites, established by immuno EM, is being 
revised by the use of specific and/or monoclonal antibodies as 
markers. Since the compositional integrity and biological activity of 
ribosomes can be easily verified, the existing controversies on the 
fine structure of the E. coli ribosome reflect the problems of repro- 
ducible specimen preparation and the shortcomings of visual 
analysis. Therefore, it is necessary to examine these technical 
questions and search for an improvement. 


11483 Symposium: Role of the extracellular matrix in mam- 
mary development. Regulation of milk protein and basement 
membrane gene expression: The influence of the extracellular 
matrix. Aggeler, J.; Park, C.S.; Bissell, M.J. Journal of Dairy Sci- 
ence (USA), 71(10): 2830-2842 (Oct 1988). DOE Contract 
AC03-76SF00098. 

Synthesis and secretion of milk proteins (a-casein, 6-casein, 
y-casein, and transferrin) by cultured primary mouse mammary ep- 
ithelial cells is modulated by the extracellular matrix. In cells grown 
on released or floating type | collagen gels, mRNA for 6-casein 
and transferrin is increased as much as 30-fold over cells grown 
on plastic. Induction of 6-casein expression depends strongly on 
the presence of lactogenic hormones, especially prolactin, in the 
culture. When cells are plated onto partially purified reconstituted 
basement membrane, dramatic changes in morphology and milk 
protein gene expression are observed. Cells cultured on the matrix 
for 6 to 8 d in the presence of prolactin, insulin, and hydrocortisone 
form hollow spheres and duct-like structures that are completely 
surrounded by matrix. The cells lining these spheres appear ac- 
tively secretory and are oriented with their apices facing the lumen. 
Hybridization experiments indicate that mRNA for 6-casein can be 
increased as much as 70-fold in these cultures. Because > 90% of 
the cultured cells synthesize immunoreactive 6-casein, as com- 
pared with only 40% of cells in the late pregnant gland, the matrix 
appears to be able to induce protein expression in previously silent 
cells. Synthesis of laminin and assembly of a mammary-specific 
basal lamina by cells cultured on different extracellular matrices 
also appears to depend on the presence of lactogenic hormones. 
These studies provide support for the concept of dynamic reci- 
procity in which complex interactions between extracellular matrix 
and the cellular cytoskeleton contribute to the induction and main- 
tenance of tissue-specific gene expression in the mammary gland. 
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11484 (CONF-8702136-, pp. 45-48) Databank requirements 
of the proposed human genome project. Fickett, J.W. (Los 
Alamos National Lab., NM (USA)). European Molecular Biology 
Lab., Heidelberg (Germany, F.R.); National Inst. of General Medi- 
cal Sciences, Bethesda, MD (USA). 1987. From EMBL/NIH 
workshop on future databases for molecular biology; Heidelberg 
(Germany, F.R.); 25-28 Feb 1987. In Future databases for molecu- 
lar biology: EMBL/NIH [European Molecular Biology Laboratory/ 
National Institutes of Health] workshop. Order Number 
DE88009047. Available from NTIS, PC AO9/MF A01. 
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Today we know very little about even the kinds of overall logical 
organization to look for the in the human blueprint. But just as un- 
derstanding the structure of a large computer program requires one 
to look at much more than just the function of individual subrou- 
tines and the dependence of one subroutine upon another, so our 
understanding of the human program will require analysis of a big- 
ger picture than an operon or gene family. As the human program 
is revealed, information resources will be aiming to represent in 
databases just how the genome encodes on the order of 100,000 
products, and how, during development, these products interact 
with each other and with the genome to produce the adult organ- 
ism. As we work toward that goal, computer simulation of the 
control of certain cellular subsystems by the genome will become 
an important tool for furthering our understanding of the molecule 
logic of life processes. This kind of simulation will require far more 
sophisticated database structures and retrieval tools than are in 
use now. Thus the effect on the databases of the complexity of the 
data will be even greater than the thousandfold increase in the 
quantity of the data. 
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11485 (DOE/ER/60418-T2) Nuclear medicine and imaging 
research (instrumentation and quantitative methods of evalua- 
tion): Progress report, January 15, 1989 through September 1, 
1989. Beck, R.N.; Cooper, M.D. Franklin McLean Memorial Re- 
search Inst., Chicago, IL (USA). Sep 1989. 29p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-86ER60418. Or- 
der Number DE90005328. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

This program addresses the problems involving the basic science 
and technology underlying the physical and conceptual tools of ra- 
dioactive tracer methodology as they relate to the measurement of 
structural and functional parameters of physiologic importance in 
health and disease. The principal tool is quantitative radionuclide 
imaging. The overall objective of this program is to further the de- 
velopment and transfer of radiotracer methodology from basic 
theory to routine clinical practice in order that individual patients 
and society as a whole will receive the maximum net benefit from 
the new knowledge gained. The focus of the research is on the de- 
velopment of new instruments and radiopharmaceuticals, and the 
evaluation of these through the phase of clinical feasibility. 


11486 (DOE/ER/60438-T2) Quantitative studies in radio- 
pharmaceutical science. Cooper, M.; Beck, R.N. Chicago Univ., IL 
(USA). Sep 1989. 39p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FGO2-86ER60438. Order Number DE90005327. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The scientific direction of the work in this grant is unchanged 
and the 12 research projects in the three major categories repre- 
sent only minor modification from the proposed work given at site 
visit. Adjustment was necessary in keeping with the award and to 
accommodate the resignation of Dr. S. John Gatley who took a po- 
sition at the Brookhaven National Laboratories. Significant progress 
is being made in each scientific area with principal responsibility in 
radiochemistry now assumed by J. Mukherjee and S. Murphy, both 
of whom have contributed major advances in their areas of fluori- 
nation of receptor ligands for studies of the dopaminergic system 
and approaches to studies of the glutamate type Il receptors, re- 
spectively. C.T. Chen’s work in quantitative method approaches to 
image integration and analysis continues to receive national and in- 
ternational attention. Similar attention is being given to J. Metz and 
H. deWit with their work on the effects of drugs of dependency on 
mood and regional brain metabolism. Resource development in the 
overall program has been substantial. An equipment grant totaling 
$350,000 was awarded to the Frank Center for Image Analysis of 
the FMI by the W.M. Keck Foundation through The University of 
Chicago/Argonne National Laboratory Center for Imaging Science 
for purchasing computer systems for graphic display, visualization 
of 2D and 3D image data, and fast computation. We have pur- 
chased nine VAXstations, five DECstations, two SUN/ 
SPARCstations, one AT&T Pixel Machine system, and the associ- 
ated communication links for networking. These systems are 





currently being installed and tested. This facility will provide added 
computation capabilities for and facilitate the development of the 
research projects. 39 refs., 4 figs. 


11487 (FRCEA-TH-206) Influence of gamma radiation on 
antibodies fixation on polystyrene. Application to ELISA en- 
zyme immunoassay. Esterlin, S. CEA, 75 - Paris (France); 
Bordeaux-2 Univ., 33 (France). 1986. 103p. (In French). Order 
Number DE90735745. Available from NTIS (US Sales Only), PC 
AO6/MF A01. 

This thesis is divided into two parts: the first part includes a de- 
scription of the ELISA test, a comparative analysis of the main 
supports (polystyrene microtitration trays) used for this technique 
and an evaluation of gamma radiation effects on the quality of the 
supports. The study was carried out with the following antigens: 
Spiroplasma citri R8A2, a tymovirus and Tristeza virus. The second 
part dealt with the effects of gamma radiations on antibodies and 
antibody-support system (interaction immobilized immunoglobulins- 
plastic support). 


11488 (FRNC-TH-3469) Liposomes - experiment of mag- 
netic resonance imaging application. Mathieu, S. Montpellier-1 
Univ., 34 (France). 1987. 148p. (in French). Order Number 
DE90735747. Available from NTIS (US Sales Only), PC A07/MF 
A01. 

Most pharmaceutical research effort with liposomes has been 
involved with the investigation of their use as drug carriers to par- 
ticular target organs. Recently there has been a growing interest in 
liposomes not only as carrier of drugs but as a tool for the intro- 
duction of various substances into the human body. In this study, 
liposome delivery of nitroxyl radicals as NMR contrast agent for im- 
proved tissue imaging is experimented in rats. 


11489 (FRNC-TH-3495) Nuclear magnetic resonance imag- 
ing in patients with hypertrophic and dilated cardiomyopathy. 
Boisvieux, A. Strasbourg-1 Univ., 67 (France). 1987. 115p. (in 
French). Order Number DE90735748. Available from NTIS (US 
Sales Only), PC AO6/MF A01. 

Patients with hypertrophic and dilated cardiomyopathy and nor- 
mal subjects were investigated with nuclear magnetic resonance 
imaging. To evaluate the NMR scanner possibilities, the results 
were compared with the echocardiographic investigation of the 
same patients. The capabilities of NMR imaging to provide informa- 
tion about intracardiac anatomy are emphasized. This study is 
preceded by a description of the physical principles underlying the 
phenomenon of nuclear magnetic resonance and of the techniques 
used to obtain NMR images and a review of the clinical use of 
NMR imaging for cardiac diagnosis. 


11490 (FRNC-TH-3497) Nuclear magnetic resonance. 
Present results and its application to renal pathology. Experi- 
mental study of hydronephrosis. Bertrand, P. Strasbourg-1 Univ., 
67 (France). 1987. 208p. (In French). Order Number DE90735749. 
Available from NTIS (US Sales Only), PC A10/MF A01. 

Results of proton nuclear magnetic resonance imaging and re- 
laxation time measurement of experimental hydronephrosis in mice 
are presented. The study is preceded by a description of the physi- 
cal principles underlying the phenomenon of nuclear magnetic 
resonance and of its biomedical applications and with a review of 
the clinical use of NMR imaging in renal pathology. 


11491 (FRNC-TH-3505) Value of nuclear magnetic reso- 
nance imaging in cardiology. Cabon-Martin, C. Aix-Marseille-2 
Univ., 13 - Marseille (France). 1987. 1138p. (in French). Order 
Number DE90735746. Available from NTIS (US Sales Only), PC 
AO6/MF A01. 

The present study summarizes an experience with Magnetic 
Resonance Imaging (MRI) in the evaluation of twelve patients with 
a variety of cardiac abnormalities (myocardial infarction, mural 
thrombi, obstructive cardiomyopathy, pericarditis). The results are 
compared with clinical data, with measurements from other tech- 
niques such as two-dimensional echocardiography and with the 
images in normal subjects. An anticipated advantage of MRI is the 
ability to provide better tissue characterization, than has been 
attained with other imaging techniques, by relaxation time mea- 
surement. 
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11492 (INIS-mf-11565, pp. 41-45) Design and assembly of 
an osteodensitometer. Mainardi, R.T. (Cordoba Univ. Nacional 
(Argentina). Facultad de Matematica, Astronomia y Fisica). Comite 
Nacional de Espectroscopia de Rayos X, Cordoba (Argentina). 
1987. (In Spanish). (CONF-8711334—: 6. national seminar and 2. 
Latin American seminar on X-ray techniques analysis in progress 
(SARX '87), Bahia Blanca (Argentina), 9-13 Nov 1987). In Ad- 
vances in X-ray techniques analysis. Vol. 6: 6. National seminar 
and 2. Latin American X-ray techniques analysis in progress. 
(SARX’ 87). Order Number DE90705997. Available from NTIS (US 
Sales Only), PC A11/MF A01 - OSTI; INIS. 

Trabecular bone density determination is of great importance for 
the diagnosis and treatment of osteoporosis. This work presents 
the working physical principles of an osteodensitometer and some 
preliminary measurements in vitro. It is based on scattering of the 
radiation from a radioactive source (**1Am) on the bone tissue and 
its detection by a Nal crystal at an angle of 90 deg with an appro- 
priate radiation filtering. The main advantages of this design are 
the shorter counting times needed to attain a statistically significant 
result, to minimize the dose delivered and a much smaller cost. 
(Author). 


11493 (INIS-mf-1 1565, pp. 169-175) X-ray spectral determi- 
nation by detection of radiation scattered at different angles. 
Barrea, Raul (Cordoba Univ. Nacional (Argentina). Facultad de 
Matematica, Astronomia y Fisica); Mainardi, R.T. Comite Nacional 
de Espectroscopia de Rayos X, Cordoba (Argentina). 1987. (In 
Spanish). (CONF-8711334—: 6. national seminar and 2. Latin 
American seminar on X-ray techniques analysis in progress (SARX 
87), Bahia Blanca (Argentina), 9-13 Nov 1987). In Advances in X- 
ray techniques analysis. Vol. 6: 6. National seminar and 2. Latin 
American X-ray techniques analysis in progress. (SARX’ 87). Or- 
der Number DE90705997. Available from NTIS (US Sales Only), 
PC A11/MF A01 - OSTI; INIS. 

A precise knowledge of the spectral content of an X-ray beam is 
of fundamental importance in areas such as X-ray fluorescence 
analysis by absolute methods, radiodiagnosis, radiotherapy, com- 
puted tomography, etc. A simple practical method was developed 
to determine X-ray spectra emitted by X-ray tubes. It is based on 
the scattering of the beam on a solid target and detection of this ra- 
diation at different angles. This methodology can easily be adapted 
to the successive attenuation of the beam procedure. Numerical 
parameter values of a proposed analytical function for the energy 
spectrum are found measuring the radiation intensity with a suitable 
detector (ionization chamber or plastic scintillation detector) and 
equating it with the convolution integral of the proposed spectrum 
with the incoherent scattering function. This procedure of spectra 
determination is enclosed in the same group of those generically 
referred as successive modifications of the irradiation set up used 
in absolute methods of X-ray fluorescence analysis. (Author). 


11494 (INIS-mf-11569) Topics in clinical oncology. 18. Ku- 
tarna, A. (Ustav Klinickej Onkologie, Bratislava (Czechoslovakia)); 
Klacko, J.; Malatin, O.; Glomba, J.; Celovsky, F. Ustav Klinickej 
Onkologie, Bratislava (Czechoslovakia). Nov 1988. 207p. (In 
Swedish). (CONF-8712155-: 24. oncological days, Bratislava 
(Czechoslovakia), 10-11 Dec 1987). Order Number DE90706003. 
Available from NTIS (US Sales Only), PC A10/MF A01 - OSTI; 
INIS. 

This volume contains a meeting on various aspects of oncology 
held in Bratislava on December 10-11, 1987. 


11495 (INIS-mf-11569, pp. 19-22) Conventional and more 
recent methods of radiodiagnosis of mammary carcinoma. Ku- 
tarna, A. (Ustav Klinickej Onkologie, Bratislava (Czechoslovakia)); 
Klacko, J.; Malatin, O.; Glomba, J.; Celovsky, F. Ustav Klinickej 
Onkologie, Bratislava (Czechoslovakia). Nov 1988. (In Slovak). 
(CONF-8712155-: 24. oncological days, Bratislava (Czechoslo- 
vakia), 10-11 Dec 1987). In Topics in clinical oncology. 18. Order 
Number DE90706003. Available from NTIS (US Sales Only), PC 
A10/MF A01 - OSTI; INIS. 

The methods are listed and briefly characterized. They are cate- 
gorized by energy used and for some, future applications are 
given. X-ray methods are believed to be the most frequently used 
and deemed to remain so. (M.D.). 
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11496 (INIS-mf-11569, pp. 24-28) How we use computer- 
ized tomography and ultrasonic diagnostics to monitor 
therapy at our department. Chudoba, V. (Krajska Nemocnice s 
Poliklinikou, Ostrava (Czechoslovakia)); Rucka, J.; Beska, F.; Ste- 
fanek, |.; Dokulil, J. Ustav Klinickej Onkologie, Bratislava 
(Czechoslovakia). Nov 1988. (in Czech). (CONF-8712155—: 24. 
oncological days, Bratislava (Czechoslovakia), 10-11 Dec 1987). In 
Topics in clinical oncology. 18. Order Number DE90706003. Avail- 
able from NTIS (US Sales Only), PC A10/MF A01 - OSTI; INIS. 

On the example of several patients suffering from tumor of the 
testes, the importance is documented of CT and ultrasound for the 
diagnosis of metastases into retroperitoneal and pelvic glands. 
Regular monitoring of the patients using these methods allows the 
timely diagnosis of metastases and their treatment. (M.D.). 4 figs., 
2 tabs. 


11497 (INIS-mf—11569, pp. 41-43) Benefits of ultrasonogra- 
phy and computerized tomography in diagnosis of malignant 
tumors of female genitals. Laurova, L. (Karliova Univ., Prague 
(Czechoslovakia). Fakulta Vseobecneho Lekarstvi); Koblikova, J.; 
Novotna, J.; Freitag, P. Ustav Klinickej Onkologie, Bratislava 
(Czechoslovakia). Nov 1988. (in Czech). (CONF-8712155—: 24. 
oncological days, Bratislava (Czechoslovakia), 10-11 Dec 1987). In 
Topics in clinical oncology. 18. Order Number DE90706003. Avail- 
able from NTIS (US Sales Only), PC A10/MF A01 - OSTI; INIS. 

in a sample of 31 women treated for malignant tumors of the 
vagina and ovaries, a statistical evaluation is made of the contribu- 
tion of ultrasonic and CT examinations. The two methods suitably 
complement and specify the results of palpation and may be used 
for monitoring therapy. They cannot, however, reveal minor re- 
lapses in the false pelvis. (M.D.). 5 tabs. 


11498 (INIS-mf-11569, pp. 43-49) Computerized tomogra- 
phy in monitoring ovarial carcinoma. Kazar, A. (Fakultna 
Nemocnica s Poliklinikou, Kosice (Czechoslovakia)); Florianova, 
M.; Packan, T.; Rexova, J.; Mach, P.; Zachar, M. Ustav Klinickej 
Onkologie, Bratislava (Czechoslovakia). Nov 1988. (in Slovak). 
(CONF-8712155—: 24. oncological days, Bratislava (Czechoslo- 
vakia), 10-11 Dec 1987). In Topics in clinical oncology. 18. Order 
Number DE90706003. Available from NTIS (US Sales Only), PC 
A10/MF A01 - OSTI; INIS. 

Experience is evaluated with the monitoring of the results of the 
treatment of a sample of 140 female patients over a period of 
seven years. Therapy and its results are described. Pre-treatment 
CT examination determines the exact location and extent of the 
tumor, images also the para-aortal area, allows to monitor the dy- 
namics of the malignant process throughout therapy. The fibrotic 
process may lead to false positive results of CT examinations - the 
process may occur during therapy. (M.D.). 6 figs., 7 tabs., 1 ref. 


11499 (INIS-mf-11569, pp. 59-60) Diagnostic contribution of 
ultrasonography and of computerized tomography in pediatric 
oncology - retroperitoneal neuroblastomas. Mott!, H. (Klinika 
Detske Onkologie, Prague-Motol (Czechoslovakia)); Roithova, Z.; 
Horak, J.; Koutecky, J. Ustav Klinickej Onkologie, Bratislava 
(Czechoslovakia). Nov 1988. (in Czech). (CONF-8712155-: 24. 
oncological days, Bratislava (Czechoslovakia), 10-11 Dec 1987). In 
Topics in clinical oncology. 18. Order Number DE90706003. Avail- 
able from NTIS (US Sales Only), PC A10/MF A01 - OSTI; INIS. 

The methods are evaluated with regard to the accuracy of diag- 
nosis, the determination of the clinical stage of the disease and the 
assessment of the possibility of determining the biological activity 
of the tumor. Computerized tomography has so far been the most 
accurate method for the diagnosis of retroperitoneal tumors, their 
location and the determination of their size. It is also the most sen- 
sitive method for detecting calcifications. Ultrasonography as 
complementary examination improves the accuracy of diagnosis. 
The application of both methods requires experienced specialists 
with a high level of erudition. With some exception neither method 
can unambigously determine the biological activity of the tumor 
process. (M.D.). 4 tabs. 


11500 =(INIS-mf-11569, pp. 61-62) Role of computerized to- 
mography in staging tumors of the nose, epipharynx and 
paranasal sinuses. Fajstavr, J. (Karlova Univ., Prague 
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(Czechoslovakia). Fakulta Detskeho Lekarstvi); Roithova, Z.; Vyh- 
nankova, L.; Kabelka, Z. Ustav Klinickej Onkologie, Bratislava 
(Czechoslovakia). Nov 1988. (In Czech). (CONF-8712155—: 24. 
oncological days, Bratislava (Czechoslovakia), 10-11 Dec 1987). In 
Topics in clinical oncology. 18. Order Number DE90706003. Avail- 
able from NTIS (US Sales Only), PC A10/MF A01 - OSTI; INIS. 

The determination is described of the stage of the tumor as the 
basis for determining the best therapy. Existing classifications of tu- 
mors are cited from foreign literature as is the new classification 
based on the results of computerized tomography. This classifica- 
tion known as “staging” has successfully been used by the author 
for several years. (M.D.). 3 tabs. 


11501 (INIS-mf—11569, pp. 63-64) Nuclear medicine meth- 
ods of tumor imaging. Dienstbier, Z. (Karlova Univ., Prague 
(Czechoslovakia). Biofyzikalni Ustav). Ustav Klinickej Onkologie, 
Bratislava (Czechoslovakia). Nov 1988. (In Czech). (CONF- 
8712155—: 24. oncological days, Bratislava (Czechoslovakia), 
10-11 Dec 1987). In Topics in clinical oncology. 18. Order Number 
DE90706003. Available from NTIS (US Sales Only), PC A10/MF 
A01 - OSTI; INIS. 

Scintillation cameras or motion scintigraphs are used for imaging 
tumors. Very important is single photon emission computed tomog- 
raphy. Briefly described are radiopharmaceuticals used for this 
purpose, their form, the method of retention in imaged tissues and 
the radioisotopes used for the examination. Imaging methods used 
in nuclear medicine, and their importance in oncology are summed 
up and tabulated. New possibilities in tumor diagnosis are opened 
by radioimmunodetection. Tabulated are examples of monoclonal 
antibodies and their use in immunoscintigraphy. (M.D.). 2 tabs. 


11502 (INIS-mf—11569, pp. 65-68) Imaging methods in clin- 
cal classification of Hodgkins disease. Hermanska, Z. (Karlova 
Univ., Prague (Czechoslovakia). Fakulta Vseobecneho Lekarstvi); 
Melinova, L.; Marikova, E.; Dienstbier, Z. Ustav Klinickej Onkolo- 
gie, Bratislava (Czechoslovakia). Nov 1988. (in Czech). 
(CONF-8712155-: 24. oncological days, Bratislava (Czechosio- 
vakia), 10-11 Dec 1987). In Topics in clinical oncology. 18. Order 
Number DE90706003. Available from NTIS (US Sales Only), PC 
A10/MF A01 - OSTI; INIS. 

The procedure is described used in the diagnosis of Hodgkins 
disease, and imaging methods for the upper and lower peritoneum 
are summed up. The most widely used method is lymphography, 
very important is computerized tomography, gallium 67 scan, ski- 
agraphy, ultrasonography and echocardiography. (M.D.). 3 tabs., 
10 refs. 


11503 (INIS-mf-—11569, pp. 68-72) Monitoring of prostatic 
carcinoma patients using nuclear medicine methods. 
Makaiova, |. (Komenskeho Univ., Bratislava (Czechoslovakia). 
Lekarska Fakulta); Kausitz, J.; Kridl, J.; Hupka, S.; Vivodova, M. 
Ustav Klinickej Onkologie, Bratislava (Czechoslovakia). Nov 1988. 
(In Slovak). (CONF-8712155—: 24. oncological days, Bratislava 
(Czechoslovakia), 10-11 Dec 1987). In Topics in clinical oncology. 
18. Order Number DE90706003. Available from NTIS (US Sales 
Only), PC A10/MF A01 - OSTI; INIS. 

The scintigraphic examination of the skeleton is described using 
an osteotropic radiopharmaceutical labelled with °°Tc in patients 
with prostatic carcinoma to reveal metastases. The results are 
compared with the x-ray of bones, clinical diagnosis, the level of al- 
kaline phosphatase, acid phosphatase and its prostatic fraction and 
the value of the specific prostatic antigen determined by radioim- 
munoassay. In evaluating the scintigram the positive finding must 
be differentiated from other pathological bone processes. The x-ray 
examination of the skeleton and the determination of the level of 
alkaline phosphatase are not sufficiently sensitive methods to iden- 
tify bone metastases. The most sensitive examination is the 
scintigraphy of the skeleton. Very promising is the determination of 
the level of prostatic specific antigen which is a sensitive indicator 
of the progression of the disease. (M.D.). 1 fig., 2 tabs. 


11504 (INIS-mf-11569, pp. 72-74) importance of skeletal 
scintigraphy in renal carcinoma patients. Fetisov, |. (Fakultna 
Nemocnica s Poliklinikou, Martin (Czechoslovakia)); Lepej, J.; Kli- 
ment, J. Ustav Klinickej Onkologie, Bratislava (Czechoslovakia). 
Nov 1988. (In Slovak). (CONF-8712155—: 24. oncological days, 





Bratislava (Czechoslovakia), 10-11 Dec 1987). In Topics in clinical 
oncology. 18. Order Number DE90706003. Available from NTIS 
(US Sales Only), PC A10/MF A01 - OSTI; INIS. 

The importance is assessed of the scintigraphy of the skeleton in 
the diagnosis of metastases in patients with renal carcinoma. 
Scintigraphy is the most sensitive method so far for identifying 
metastases into bones. In the investigated sample of 28 patients, 
100% achievement was recorded. Scintigraphy is also important for 
monitoring the dynamics of the progression of the primary carci- 
noma. (M.D.). 


11505 (INIS-mf-11569, pp. 74-78) Radionuclide ventriculog- 
raphy in testicular tumor patients following chemotherapy. 
Brousil, J. (Karlova Univ., Prague (Czechoslovakia). Fakulta 
Vseobecneho Lekarstvi); Abrahamova, J.; Foltynova, V.; Novotny, 
|. Ustav Klinickej Onkologie, Bratislava (Czechoslovakia). Nov 
1988. (In Czech). (CONF-8712155-: 24. oncological days, 
Bratislava (Czechoslovakia), 10-11 Dec 1987). In Topics in clinical 
oncology. 18. Order Number DE90706003. Available from NTIS 
(US Sales Only), PC A10/MF A01 - OSTI; INIS. 

The toxicity was investigated of cytostatics with respect to the 
myocardium. Radionuclide ventriculography was used to monitor a 
group of 38 patients treated with cisplatin, adriamycin, vepeside, 
vinblastine and bleomycin for testicular carcinoma. The examina- 
tion was performed prior to chemotherapy, in the course of 
chemotherapy and within two years after its termination. The global 
ejection fraction of the left ventricle, the diastolic and residual vol- 
umes, heart beat and the level of arrhythmia were examined. It 
was found that deviations from the normal condition appear from 
the start of therapy to two and more years after its termination and 
in a healthy heart may well be compensated. Radionuclide ven- 
triculography may be recommended for patients prior to the start of 
chemotherapy. (M.D.). 7 figs. 


11506 (INIS-mf—11569, pp. 167-170) Cisplatin and radiother- 
apy in combination in advanced head and neck carcinomas. 
Andrasina, |. (Fakultna Nemocnica s_ Poliklinikou, Kosice 
(Czechoslovakia)); Klimo, J.; Baumoehl, J.; Jutka, K.; Kulikova, M. 
Ustav Klinickej Onkologie, Bratislava (Czechoslovakia). Nov 1988. 
(In Slovak). (CONF-8712155—: 24. oncological days, Bratislava 
(Czechoslovakia), 10-11 Dec 1987). In Topics in clinical oncology. 
18. Order Number DE90706003. Available from NTIS (US Sales 
Only), PC A10/MF A01 - OSTI; INIS. 

28 patients suffering from advanced epidermoid cancer of the 
head and neck in the third and fourth stages of the disease were 
treated with three cycles of cisplatin and subsequent radiotherapy 
to a total dose of 60 Gy. Complete remission was achieved in 8 
patients, partial in 15. The described therapy is beneficial for pa- 
tients for whom polychemotherapy is not suitable. (M.D.). 1 fig., 4 
tabs., 5 refs. 


11507 (INIS-mf—11569, pp. 170-172) Preliminary experience 
with 5-FU + CIS PT in combination with radiotherapy in 
advanced oropharyngeal. Klimo, J. (Fakultna Nemocnica s Polik- 
linikou, Kosice (Czechoslovakia)); Baumoehl, J.; Andrasina, |.; 
Jutka, K.; Kulikova, M. Ustav Klinickej Onkologie, Bratislava 
(Czechoslovakia). Nov 1988. (in Slovak). (CONF-8712155—: 24. 
oncological days, Bratislava (Czechoslovakia), 10-11 Dec 1987). In 
Topics in clinical oncology. 18. Order Number DE90706003. Avail- 
able from NTIS (US Sales Only), PC A10/MF A01 - OSTI; INIS. 

Twelve patients were treated for epidermoid carcinoma of the 
head and neck. Three cycles of chemotherapy with cisplatin and 5- 
fluorouracil were applied with subsequent radiotherapy to a total 
dose of 60 Gy in 20 fractions. In those patients where partial re- 
mission had been reached by chemotherapy, total removal of the 
tumor was achieved by radiotherapy. (M.D.). 3 tabs., 4 refs. 


11508 (INIS-mf-11569, pp. 182-184) Intracavitary gamma 
neutron neoadjuvancy in the therapy of malignant anorectal 
processes. Kastak, B. (Vyzkumny Ustav Klinicke a Experimentaini 
Onkologie, Brno (Czechoslovakia)); Tecl, F.; Tacev, T.; Cerbak, P. 
Ustav Klinickej Onkologie, Bratislava (Czechoslovakia). Nov 1988. 
(In Czech). (CONF-8712155—: 24. oncological days, Bratislava 
(Czechoslovakia), 10-11 Dec 1987). In Topics in clinical oncology. 
18. Order Number DE90706003. Available from NTIS (US Sales 
Only), PC A10/MF A01 - OSTI; INIS. 
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Intracavitary radiotherapy of anorectal tumors is described. Man- 
ual afterloading of original design with a 752Cf source was used. 
Experience is described with the therapy of 10 patients with a total 
dose of 2 Gy within 72 to 96 hours. The tumor was resected two to 
three days after irradiation. The method is still in the stage of clini- 
cal research. (M.D.). 


11509 (INIS-mf—11569, pp. 184-187) Preliminary experience 
with metronidazole in radiotherapy of advanced mammary car- 
cinoma. Boljesikova, E. (institut pre Dalsie Vzdelavanie Lekarov a 
Farmaceutov, Bratislava (Czechoslovakia)); Gyarfasova, M. Ustav 
Klinickej Onkologie, Bratislava (Czechoslovakia). Nov 1988. (in 
Slovak). (CONF-8712155-: 24. oncological days, Bratislava 
(Czechoslovakia), 10-11 Dec 1987). In Topics in clinical oncology. 
18. Order Number DE90706003. Available from NTIS (US Sales 
Only), PC A10/MF A01 - OSTI; INIS. 

Two groups of patients were treated with fractionated gamma ir- 
radiation, one group also received metronidazole orally. The results 
of the therapy confirm the assumption that radiosensitivity is in- 
creased by administration of metronidazole, the rate of regressions 
of the tumor was higher in this group than in the other. Partial oxy- 
gen pressure in the tumor was measured in some patients. The 
efficiency of radiosensitization could be increased by targeted se- 
lection of patients on the basis of measured values of oxygen 
pressure prior to therapy. (M.D.). 3 tabs., 2 figs. 


11510 (INIS-mf-11569, pp. 187-190) Preliminary experience 
with hemi-body irradiation. Zajic, J. (Fakultni Nemocnice s Polik- 
linikou, Olomouc (Czechoslovakia)); Machacek, J.; Zajicova, O. 
Ustav Klinickej Onkologie, Bratislava (Czechoslovakia). Nov 1988. 
(In Czech). (CONF-8712155—: 24. oncological days, Bratislava 
(Czechoslovakia), 10-11 Dec 1987). In Topics in clinical oncology. 
18. Order Number DE90706003. Available from NTIS (US Sales 
Only), PC A10/MF A01 - OSTI; INIS. 

In patients with generalized carcinoma of the breast, lungs, and 
melanoblastoma who did not respond to any routine therapy, irradi- 
ation was aimed at alleviating disorders caused by numerous 
metastases. The size of the irradiation field 60 x 60 cm. The dose 
for the irradiation of the upper half of the body was determined 
such as not to exceed 7 Gy in the lung tissue, for the lower part of 
the body it was 6-8 Gy. The effect of the therapy was assessed by 
subjective data given by the patient and objectified by his perfor- 
mance before and after therapy. Also monitored were symptoms of 
acute toxicity, vomiting, changes in blood pressure, pulse and tem- 
perature, and hematology and biochemistry. In 7 out of the 10 
patients who had received such treatment a significant analgetic ef- 
fect was achieved in 1 to 3 days following treatment and was 
stabilized within one week. Toxic symptoms of the therapy were 
not significant. (M.D.}. 1 tab., 5 figs. 


11511 (INIS-mf—11569, pp. 191-196) Advantages and partic- 
ularities of moving field therapy in selected sites. Doleckova, 
M. (Krajska Nemocnice s_ Poliklinikou, Ceske Budejovice 
(Czechoslovakia)); Hybi, M.; Stroblova, B.; Cvetkov, C. Ustav Klin- 
ickej Onkologie, Bratislava (Czechoslovakia). Nov 1988. (in 
Czech). (CONF-8712155-: 24. oncological days, Bratislava 
(Czechoslovakia), 10-11 Dec 1987). In Topics in clinical oncology. 
18. Order Number DE90706003. Available from NTIS (US Sales 
Only), PC A10/MF A01 - OSTI; INIS. 

Moving field therapy belongs among the main factors for optimiz- 
ing radiotherapy. The advantage of the therapy is the fixed position 
of the patient and thereby also of the internal body organs, and the 
maximal consideration of healthy tissues and of critical organs as 
well as excellent subjective and objective tolerance of the therapy. 
Experience is presented with the irradiation of 52 patients suffering 
from the carcinoma of the kidneys, of para-aortal glands, the 
prostate, urinary bladder and other organs. A compariscn is made 
of isodose plans of conventional techniques static fields and of 
moving field therapy. (M.D.). 4 tabs., 9 figs. 


11512 (INIS-SU-139, pp. 161-162) Planning of contact ra- 
diotherapy with . Chekhonadskij, V.N.; Yashkichev, I.V. 
Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (in 
Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
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Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. RADIOTHERAPY/pianning; CALIFORNIUM 252; 
MATHEMATICAL MODELS; PATIENTS; RADIATION SOURCES; 
RADIOTHERAPY; PLANNING 


11513 (INIS-SU-139, pp. 163-164) Microdosimetric analysis 
of dose rate effect in contact radiotherapy. Chekhonadskij, V.N.; 
Tsybysheva, N.N. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow 
(USSR). 1989. (In Russian). (CONF-8904298-: 6. All-Union confer- 
ence on microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). 
In Proceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. MICRODOSIMETRY/dose rates; RADIOTHER- 
APY/planning; RADIOTHERAPY/temporal dose distributions; 
BIOLOGICAL RADIATION EFFECTS; CALIFORNIUM 252; MI- 
CRODOSIMETRY; PATIENTS; RADIATION DOSES; RADIATION 
SOURCES; RADIOTHERAPY; PLANNING 


11514 (INIS-SU-142/A) Problems of further development of 
radiological care to population: Summary of reports. Tsvigov- 
skij, V.M.; Tsvigovskaya, O.O. Tsentral’nyj Nauchno-Issledovatel’skij 
Rentgeno-Radiologicheskij inst., Leningrad (USSR). 1988. 33p. (In 
Russian). (CONF-8810461-—: 4. expanded science-practical confer- 
ence of medical X-ray technicians and radiomanipulated nurses of 
Leningrad and Leningrad region, Leningrad (USSR), 27-28 Oct 
1988). Order Number DES90706004. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

This volume contains the proceedings of the Expanded Practical 
Science Conference of Medical X-ray Technicians and Nurses of 
Leningrad and Leningrad Region held in Leningrad October 27-28, 
1988. 


11515 (INIS-SU-142/A, pp. 23-24) Antiactinic protection of 
gonads in radiological procedures of coxofemoral joints in 
infants and children. Tsvigovskij, V.M.; Tsvigovskaya, 0.0. Tsen- 
tral’ny} Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. (In Russian). (CONF-8810461-: 4. ex- 
panded science-practical conference of medical X-ray technicians 
and radiomanipulated nurses of Leningrad and Leningrad region, 
Leningrad (USSR), 27-28 Oct 1988). In Problems of further devel- 
opment of radiological care to population: Summary of reports. 
Order Number DE90706004. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/radiation protection; 
BONE JOINTS; DIAGNOSIS; GONADS; INFANTS; INJURIES; RA- 
DIATION DOSES; SHIELDING 


11516 (INIS-SU-142/A, pp. 4) Role of X-ray technician in 
increase in diagnosis quality. Vasil’ev, Yu.D.; Zejdlits, V.N. Tsen- 
tral'nyj Nauchno-lssledovatel'skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. (In Russian). (CONF-8810461-: 4. ex- 
panded science-practical conference of medical X-ray technicians 
and radiomanipulated nurses of Leningrad and Leningrad region, 
Leningrad (USSR), 27-28 Oct 1988). In Problems of further devel- 
opment of radiological care to population: Summary of reports. 
Order Number DE90706004. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

Short note. RADIOLOGICAL PERSONNEL/biomedical radiogra- 
phy; DIAGNOSIS; EFFICIENCY; MEDICAL PERSONNEL 


11517 (INIS-SU-142/A, pp. 7-8) Experience on work organi 
zation of centralized mobile fluorography service in Leningrad 
under conditions of experiment. Kornetov, A.S.; Aleksandrov, I.S. 
Tsentral’nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij 
Inst., Leningrad (USSR). 1988. (In Russian). (CONF-8810461—-: 4. 
expanded science-practical conference of medical X-ray techni- 
cians and radiomanipulated nurses of Leningrad and Leningrad 
region, Leningrad (USSR), 27-28 Oct 1988). In Problems of further 
development of radiological care to population: Summary of re- 
ports. Order Number DES90706004. Available from NTIS (US Sales 
Only), PC AO3/MF A01 - OSTI; INIS. 
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Short note. RADIOLOGICAL PERSONNEL/iuoroscopy; 
RADIOLOGICAL PERSONNEL/working conditions; MEDICAL EX- 
AMINATIONS; FLUOROSCOPY 


11518 (INIS-SU-142/A, pp. 10-11) Ways of increase in ra- 
diodiagnosis effectiveness of lung diseases in establishments 
of ambulatory-polyclinic level. Gurevich, L.A.; Velichkovskaya, 
E.B.; Svobodina, O.N.; Tombak, M.|.; Pivovarova, G.M. Tsen- 
tral'ny} Nauchno-lssiedovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. (In Russian). (CONF-8810461-: 4. ex- 
panded science-practical conference of medical X-ray technicians 
and radiomanipulated nurses of Leningrad and Leningrad region, 
Leningrad (USSR), 27-28 Oct 1988). In Problems of further devel- 
opment of radiological care to population: Summary of reports. 
Order Number DE90706004. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

Short note. RESPIRATORY SYSTEM DISEASES/diagnosis; 
BIOMEDICAL RADIOGRAPHY; LUNGS; MEDICAL ESTABLISH- 
MENTS; PATIENTS; DIAGNOSIS; TOMOGRAPHY 


11519 (INIS-SU-142/A, pp. 
phy and its application in diagnosis of gynecologic 
diseases. Kostyuchenko, A.N.; Chuvakova, T.N. Tsen- 
tral’nyj Nauchno-issiedovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. (In Russian). (CONF-8810461-: 4. ex- 
panded science-practical conference of medical X-ray technicians 
and radiomanipulated nurses of Leningrad and Leningrad region, 
Leningrad (USSR), 27-28 Oct 1988). In Problems of further devel- 
opment of radiological care to population: Summary of reports. 
Order Number DES90706004. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

Short note. DIAGNOSI|S/biomedical radiography; DIAGNOSIS/ 
electric currents; UROGENITAL SYSTEM DISEASES/diagnosis; 
DIAGNOSIS; DOSE COMMITMENTS; IMAGES; PATIENTS 


13-14) Electroroentgenogra- 


11520 (INIS-SU-142/A, pp. 
ray examination of large intestine. Pruchanskij, V.S.; 
Bulatov, M.A.;  Gavrilina, EhA.; Kozurova, T.S. Tsen- 
tral'ny) Nauchno-Iissledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. (In Russian). (CONF-8810461-: 4. ex- 
panded science-practical conference of medical X-ray technicians 
and radiomanipulated nurses of Leningrad and Leningrad region, 
Leningrad (USSR), 27-28 Oct 1988). In Problems of further devel- 
opment of radiological care to population: Summary of reports. 
Order Number DE90706004. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/large intestine; BAR- 
UM; CONTRAST MEDIA; HYPOTENSION; PATIENTS 


11521 (INIS-SU-142/A, pp. 16-17) Gastrofluorography in 
dispensary examination of population. Pruchanskij, V.S.; 
Kirilov, L.Ya.;  Gnezdin, B.L.; Korshunova, A.V. Tsen- 
tral’ny| Nauchno-lssiedovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. (in Russian). (CONF-8810461-: 4. ex- 
panded science-practical conference of medical X-ray technicians 
and radiomanipulated nurses of Leningrad and Leningrad region, 
Leningrad (USSR), 27-28 Oct 1988). In Problems of further devel- 
opment of radiological care to population: Summary of reports. 
Order Number DE90706004. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

Short note. DIAGNOSI|S/digestive system diseases; DI- 
AGNOSIS/neoplasms; FLUOROSCOPY/stomach; DIAGNOSIS; 
NEOPLASMS; FLUOROSCOPY; STOMACH; MEDICAL EXAMINA- 
TIONS; PATIENTS; PHOTOGRAPHIC FILMS 


11522 (INIS-SU-142/A, pp. 18) On the problem of methods 
of revealing early roentgenologic appearances of shallow 
joints arthrites. Rozengauz, E.V.; Danilova, S.l. Tsen- 
tral’nyj Nauchno-lssiedovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. (in Russian). (CONF-8810461-: 4. ex- 
panded science-practical conference of medical X-ray technicians 
and radiomanipulated nurses of Leningrad and Leningrad region, 
Leningrad (USSR), 27-28 Oct 1988). In Problems of further devel- 
opment of radiological care to population: Summary of reports. 
Order Number DE90706004. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 


15-16) Improvement of X- 





Short note. BIOMEDICAL RADIOGRAPHY/bone joints; 
RHEUMATIC DISEASES/diagnosis; PATIENTS; DIAGNOSIS 
11523 (INIS-SU-142/A, pp. 18-19) On the problem in indi- 
cations for X-ray examination of locomoter system. 
Rokhlin, G.D.; Rozengauz, £.V.; Khramtsova, I.|. Tsen- 
tral'nyj Nauchno-issledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. (In Russian). (CONF-8810461-—: 4. ex- 
panded science-practical conference of medical X-ray technicians 
and radiomanipulated nurses of Leningrad and Leningrad region, 
Leningrad (USSR), 27-28 Oct 1988). In Problems of further devel- 
opment of radiological care to population: Summary of reports. 
Order Number DES90706004. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

Short note. BIOMEDICAL RADIOGRAPHY /limbs; BIOMEDICAL 
RADIOGRAPHY/skeleton; LIMBS; SKELETON; DIAGNOSIS; PA- 
TIENTS; SKELETAL DISEASES 


11524 (INIS-SU-142/A, pp. 22) Experience of application of 
screens of high magnitude EhU-L1 in clinic roentgenology. 
Tombak, M.I.; Gurevich, L.A.; Rassokhin, B.M.; Sidorov, V.S. Tsen- 
tral’ny; Nauchno-issledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. (in Russian). (CONF-8810461-: 4. ex- 
panded science-practical conference of medical X-ray technicians 
and radiomanipulated nurses of Leningrad and Leningrad region, 
Leningrad (USSR), 27-28 Oct 1988). In Problems of further devel- 
opment of radiological care to population: Summary of reports. 
Order Number DE90706004. Available from NTIS (US Sales Only), 
PC AO3/MF A01 - OSTI; INIS. 

Short note. X-RAY TUBES/photosensitivity; BIOMEDICAL 
RADIOGRAPHY; DIAGNOSIS; GASTROINTESTINAL TRACT; IM- 
AGES; SPECIFICATIONS; PHOTOSENSITIVITY 


11525 (INIS-SU-—142/A, pp. 22-23) Structure of X-ray inves- 
tigation at medical establishment (specialized in connection 
with myocardial infarction). Fastykovskaya, E.D.; Tinaev, V.I. 
Tsentral’nyj Nauchno-lssiedovatel’skij Rentgeno-Radiologicheskij 
Inst., Leningrad (USSR). 1988. (In Russian). (CONF-8810461-: 4. 
expanded science-practical conference of medical X-ray techni- 
cians and radiomanipulated nurses of Leningrad and Leningrad 
region, Leningrad (USSR), 27-28 Oct 1988). In Problems of further 
development of radiological care to population: Summary of re- 
ports. Order Number DE90706004. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/chest; CHEST; MY- 
OCARDIAL INFARCTION; PATIENTS 


11526 (INIS-SU-142/A, pp. 
standardization photolaboratory structure for increase 
of quality of X-ray pictures. Shamirzaev, |.Kh. Tsen- 
tral’nyj) Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. (In Russian). (CONF-8810461-: 4. ex- 
panded science-practical conference of medical X-ray technicians 
and radiomanipulated nurses of Leningrad and Leningrad region, 
Leningrad (USSR), 27-28 Oct 1988). In Problems of further devel- 
opment of radiological care to population: Summary of reports. 
Order Number DE90706004. Available from NTIS (US Sales Only), 
PC AO3/MF A01 - OSTI; INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/images; 
WORKING CONDITIONS 


25) On the problem in 


IMAGES; 


11527 


(INIS-SU-142/A, pp. 27-28) Ways of development of 
methods and technique of intravenous urography. Tyurin, E.|.; 
Yatsyuk, V.M. Tsentral’nyj Nauchno-lssiedovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. (in Russian). 


(CONF-8810461-: 4. expanded science-practical conference of 
medical X-ray technicians and radiomanipulated nurses of 
Leningrad and Leningrad region, Leningrad (USSR), 27-28 Oct 
1988). In Problems of further development of radiological care to 
population: Summary of reports. Order Number DE90706004. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/urinary tract; CON- 
TRAST MEDIA; INTRAVENOUS '- INJECTION; PATIENTS; 
STANDARDIZATION; UROGENITAL SYSTEM DISEASES 
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11528 (INIS-SU-142/A, pp. 28-29) Method of development 
of lung roentgenography. Tyurin, E.!.; Tyurin, LE. Tsen- 
tral'nyj Nauchno-|ssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. (in Russian). (CONF-8810461-—: 4. ex- 
panded science-practical conference of medical X-ray technicians 
and radiomanipulated nurses of Leningrad and Leningrad region, 
Leningrad (USSR), 27-28 Oct 1988). In Problems of further devel- 
opment of radiological care to population: Summary of reports. 
Order Number DE90706004. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/lungs; LUNGS; IM- 
AGES; PATIENTS 


11529 (INIS-SU-142/A, pp. 30-31) Optimal conditions of 
quality imaging technology. Source of errors. Nejshtadt, A.S. 
Tsentral’nyj Nauchno-issledovatel’skij Rentgeno-Radiologicheskij 
Inst., Leningrad (USSR). 1988. (in Russian). (CONF-8810461-: 4. 
expanded science-practical conference of medical X-ray techni- 
cians and radiomanipulated nurses of Leningrad and Leningrad 
region, Leningrad (USSR), 27-28 Oct 1988). In Problems of further 
development of radiological care to population: Summary of re- 
ports. Order Number DE90706004. Available from NTIS (US Sales 
Only), PC AO3/MF A01 - OSTI; INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/efficiency; BIOMEDI- 
CAL RADIOGRAPHY/quality control; EFFICIENCY; ERRORS; 
IMAGES; X-RAY EQUIPMENT 


11530 (INIS-SU-142/A, pp. 30) Peculiarities of work of 
radiomanipulated nurse at pediatric medical establish- 
ment. Sokolovskaya, N.V. Tsentral’nyj Nauchno-lssledovatel’skij 
Rentgeno-Radiologicheskij Inst., Leningrad (USSR). 1988. (in Rus- 
sian). (CONF-8810461-: 4. expanded science-practical conference 
of medical X-ray technicians and radiomanipulated nurses of 
Leningrad and Leningrad region, Leningrad (USSR), 27-28 Oct 
1988). In Problems of further development of radiological care to 
population: Summary of reports. Order Number DE90706004. 
Available from NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS. 

Short note. MEDICAL PERSONNEL/nuclear medicine; CHIL- 
DREN; DIAGNOSIS; EDUCATION; PATIENTS 


11531 Neutron and gamma doses from medical in vivo 
prompt gamme-ray activation using a mobile nuclear reactor. 
Chung, Chien; Yang, Yi-Ching. Transactions of the American 
Nuclear Society (USA), 59: 134-136 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

Medical diagnosis of toxic contaminants in body organs using in 
vivo neutron capture prompt gamma-ray activation technique has 
been investigated by several research groups. By using a high- 
resolution germanium detector coupled with fast electronics, 
characteristic prompt gamma rays emitted from neutron capture re- 
actions with toxic cadmium, mercury, and silicon inside the numan 
body are recorded in partial-body in vivo prompt gamma-ray activa- 
tion analysis (PBIVPGAA) diagnosis. Although the radiation doses 
to the skin were reported in each and every previous PBIVPGAA 
work, organs and tissues sensitive to radiation, such as gonads, 
red bone marrow, bone surface, thyroid, breast, and lung are either 
the irradiated organ itself or are not far from the neutron beam. 
Both neutrons and gamma rays can scatter into the sensitive organ 
or tissue and interact with nuclei to cause radiation damage. The 
radiation safety and protection in PBIVPGAA diagnosis should fo- 
cus on the radiation dose to sensitive organs and tissues, not to 
the skin. In this work the neutron facility identical to that used in 
previous works, the 0.1-W Tsing-Hua Mobile Educational Reactor 
(THMER) is used for PBIVPGAA diagnosis. A Lucite phantom was 
irradiated to simulate the investigation of toxic mercury and cad- 
mium in kidneys and liver. The radiation risks of hereditary and 
somatic effects to irradiated patients were evaluated. Features of 
radiation doses and associated risks re discussed in this paper and 
compared to other medical diagnostic methods using nuclear tech- 
niques. 


11532 Optimization of boron and neutron delivery for neu- 


tron capture therapy. Fairchild, R.G. (Brookhaven National Lab., 
Upton, NY (USA)); Slatkin, D.N.; Coderre, J.A.; Micca, P.L.; Laster, 
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B.H.; Kahl, S.B.; Som, P.; Fand, |.; Wheeler, F. Pigment Cell Re- 
search (USA), 2(4): 309-318 (Jul 1989). 

A number of groups in the United States have received funding 
that will permit evaluation of the clinical efficacy of the neutron cap- 
ture therapy (NCT) procedure. Various reactors are being modified 
to allow the construction of an epithermal neutron beam. At the 
Brookhaven Medical Research Reactor (BMRR), the patient irradia- 
tion facility is being modified to produce an optimized epithermal 
neutron beam. An 80-cm-thick A1-D2O mixture (184 g/em2, 25% 
D2O by volume) is being installed in the shutter assembly. One- 
dimensional calculations indicate that this configuration should 
provide an epithermal neutron flux density of approximately 1 x 
10(9) n/em2/sec at 3 MW and a concomitant fast neutron dose rate 
of approximately 2 x 10(-11) rad per epithermal neutron (assuming 
a homogeneous Ai-D2O mixture). The actual geometry will be an 
inhomogeneous array of D2O and Ai layers producing parameters 
somewhat less favorable than those listed above; experimental ver- 
ification is in progress. Significant gains have recently been made 
in selectively targeting B to melanoma with various melanaffinic 
compounds, including p-boronophenylalanine, and with boronated 
porphyrins that may be applicable to a variety of tumors. Neutron 
capture radiographs have been obtained with the above com- 
pounds, and efforts have been made to quantitate boron uptake in 
growing and quiescent or necrotic regions of tumor via double- 
labeling techniques obtained with tritiated thymidine. A correlation 
between therapeutic efficacy and the ability to deliver boron to vi- 
able areas of tumor has been observed. 


5507 Microbiology 
Refer also to citation(s) 9050, 9051, 11452 


5508 Morphology 
Refer also to citation(s) 11484 


5509 Pathology 
Refer also to citation(s) 11626, 11635 


11533 (PB-90-113416/XAB) Computer-automated evalua- 
tion of mutagenicity and carcinogenicity of selected polycyclic 
aromatic hydrocarbons. Mitchell, C.S.; Kiopman, G.; Rosenkranz, 
H.S. Case Western Reserve Univ., Cleveland, OH (USA). 1989. 
1ip. Available from NTIS, PC A03/MF A01. 

The mechanisms by which polycyclic aromatic hydrocarbons 
(PAHs) induce mutations and cancer have been the subject of 
considerable attention for several years. Various theoretical and ex- 
perimental models have been advanced to explain the effects of 
structural variations on mutagenicity and carcinogenicity. Among 
these are the BAY region hypothesis developed by Jerina and 
coworkers, the K and L region hypotheses first proposed by Pull- 
man and Puliman, the radical cation hypothesis, and others. One 
of the most widely acceptable today is the BAY region hypothesis, 
based originally on studies of the carcinogenicity of 
benzo(a)pyrene, that finds the epoxide formed in the BAY region is 
more carcinogenic than the parent compound itself. This hypothe- 
sis has since been extended to other PAHs, and efforts are 
underway to identify the specific physicochemical characteristics of 
the region that make it reactive. 


5510 Physiological Systems 


11534 (DOE/ER/13776-2) [Metabolic mechanisms of plant 
growth at low-water potentials}: Progress report, 1989. Boyer, 
J.S. Delaware Univ., Lewes, DE (USA). Coll. of Marine Studies. 
[1989]. 5p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO2-87ER13776. Order Number DE90004083. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

For the year 1989, the progress made on this DOE sponsored 
research will be described by considering the questions presented 
in the original proposal and describing the work on each one. We 
used soybean seedlings grown in vermiculite in a dark, humid envi- 
ronment because they are convenient to grow, undergo most of 
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the physiological changes induced by low water potentials in large 
plants, and have exposed growing regions on which molecular ex- 
periments can be done. 


5520 Public Health 


Refer also to citation(s) 9832, 11300, 11317, 11327, 11620, 11621, 
11622, 11623, 11626, 11628 


5530 Agriculture and Food Technology 
Refer also to citation(s) 10357, 11321, 11416, 11533 


11535 (CRIE-U-88008) Development of high productive 
technology for vegetables. (3). Cultivation on some vegeta- 
bles. in a test plant. Hoshi, Takehiko; Okano, Toshiaki; Kosakai, 
Kazuyoshi; Terazoe, Hitoshi. Central Research Inst. of Electric 
Power Industry, Abiko, Chiba (Japan). Sep 1988. 45p. (in Japan- 
ese). Order Number DE89910291. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

In order to achieve a successive vegetable factory which uses 
both natural light and artificial light and off peak electricity, a high 
productive technology for vegetable. has been studied. Okayama 
(butter head lettuce), Lead (spinach), and Senpo-sai No.2 (Senpo- 
sai) were fitted for cultivating in the facilities. A metal halide lamp 
and a high pressure sodium lamp were used for the supplemental 
lighting. The fresh weights of butter head lettuce and spinach un- 
der the high pressure sodium lamp increased by 7% and 20%. 
Though, some malformation of spinach and senpo-sai leaves were 
observed. For this reason the metal halide lamp was adopted in 
the cultivating test facility. Increasing the lighting period with the 
supplemental lighting intensity of 9k lux, the fresh weights in- 
creased. However the decreases of fresh weight were shown 
through reducing the lighting intensity by 30%. Raising CO, con- 
centration caused an increase in the fresh weight. The fresh weight 
per one squared meter of planting area increased for heightening 
the planting density. The cooling cost was increased for going in 
the solar radiation, but the total running cost was almost the same 
as the typical vegetable factory. The electric consumption of artifi- 
cial lighting was 1/3 of the typical vegetable factory, and the 
vegetable with high lighting demand such as spinach is able to cul- 
tivate. 8 refs., 18 figs., 15 tabs. 


11536 (SRC—-TR212) Cropping strategy cash flow analyser: 
Use to compare iow imput traditional cropping systems and 
high input soil saver systems. Bens, R. (FarmWest Management 
Ltd., Saskatoon, SK (Canada)). Saskatchewan Research Council, 
Saskatoon, SK (Canada). Apr 1988. 112p. (MICROLOG—89- 
03692). Available from PC Information Centre Saskatchewan 
Research Council, 15 Innovation Bivd., Saskatoon, SK, CAN S7N 
2X8; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada KiA 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

A simple menu-driven cash flow analyser program was devel- 
oped to analyze cash flow characteristics and the level of use of 
energy intensive inputs for low input traditional cropping systems 
and high input soil saver systems. The analysis revealed that oper- 
ating costs can be expected to be 11 to 25% higher per bushel 
and 56 to 77% higher per year per farm for the soil saver systems. 
The volume effect can make the soil saver systems more efficient 
in terms of total cost per unit of output when fixed costs are spread 
over more bushels. Ho.vever, at prices in the $3 range, the volume 
effect will work in reverse, and losses will be maximized. Under the 
soil saver system at prices in the $5 range, short term capital ra- 
tioning should not be a problem and the soil saver system can be 
expected to have a better net cash flow than the traditional low in- 
put system in all three soil zones. Farmers are skeptical about 
changeover to soil saver systems. The mix and level of high energy 
inputs per unit of output is very different under the two systems. 
The traditional summerfallow intensive systems are more efficient 
in the use of energy intensive inputs. Although traditional systems 
use more fuel, they use less fertilizer and chemicals per unit of out- 
put. There is a conflict between the long term conservation of soils 
and the conservation of high energy inputs. The efficiency implica- 
tions for the long term are indeterminate. 1 ref., 23 figs., 13 tabs. 
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11537 (AD-A-212137/4/XAB) Radioprotection of mouse 
hematopoietic stem cells by leukotriene A4 and lipoxin B4. 
Walden, T.L. Armed Forces Radiobiology Research Inst., 
Bethesda, MD (USA). 1988. 7p. (AFRRI-SR-89-24). Available from 
NTIS, PC AO2/MF AO1. 

Pub. in Jnl. of Radiation Research, Vol. 29, 255-260(1988). 

The cytoprotective properties of eicosanoids were used for both 
cyclooxygenase products and, more recently, lipoxygenase prod- 
ucts to induce radioprotection. This protection was shown with cells 
in culture, mouse hematopoietic stem cell in vivo, and with whole 
animal survival. DRF’s of 1.7 or greater can be obtained with 
DiPGE2, a_ synthetic derivative of the naturally occurring 
prostaglandin E2, and with LTC4. These  cytoprotective/ 
radioprotective properties have significance in normal physiological 
processes and also in cancer biology where some tumors produce 
elevated levels of eicosanoids and may influence therapeutic effi- 
cacy. The potent cyto/radioprotective biological activity induced by 
leukotrienes prompted a search for other lipoxygenase products 
exhibiting similar properties. Pretreatment of mice with 1 to 20 mi- 
crogram of leukotriene A(4) before sublethal irradiation induced an 
increase in the number of endogenous hematopoietic stem cells. 
Radioprotection was also provided by pretreatment with lipoxin 
B(4) but not with lipoxin A(4) or with potential lipoxin precursors: 5- 
HETE, 15-HPETE. 15-HETE, and arachidonic acid. The degree of 
protection induced by leukotriene A(4) or lipoxin B(4) is less than 
that previously reported for an equivalent dose of leukotriene C(4). 
Administration of the lipoxins did not result in any visibly detectable 
side effects such as diarrhea or ataxia. 


11538 (AD-A-212728/0/XAB) Correlative motor behavioral 
and striatal dopaminergic alterations induced by Fe radia- 
tion. Joseph, J.A.; Hunt, W.A.; Rabin, B.M.; Dalton, T.K. Armed 
Forces Radiobiology Research Inst., Bethesda, MD (USA). 1988. 
20p. (AFRRI-SR-89-18). Available from NTIS, PC A03/MF A01. 

Pub. in Terrestrial Space Radiation and Its Biological Effects, 
553-571(1988). 

In the present study, it became of interest to determine if there 
could be a radiation-induced of autoreceptor function that could be 
related to the deficits in motor behavior that have been observed in 
irradiated animals. The present experiment was directed toward 
making these observations by examining motor behavioral perfor- 
mance in rats exposed to HZE’s and relating the degree of 
alteration of such performance to any observed deficits in mus- 
carinic enhancement of the K(+)-evoked release of DA from 
superfused striatal slices. 


11539 (ETDE-mf-9785632) Stimulation of murine stem cell 
proliferation by circulating activities produced during the re- 
covery of a radiation-induced hematopoietic injury. Grande 
Azanedo, M.T. Universidad Complutense de Madrid (Spain). Facul- 
tad de Biologia. [1989]. 240p. (in Spanish). Order Number 
DE89785632. Available from NTIS (US Sales Only), PC A11/MF 
A01. 

The proliferative activity of CFU-S, low in normal steady state, 
increases after treatment with different aggressors, i.e. radiation. 
This stimulation has been attributed in part to a local regulation 
system of stem cell proliferation, and at least in part to a humoral 
regulatory system. In the present work it has been investigated the 
role that circulating activities have in the CFU-S stimulation, by 
means of in vitro and in vivo incubation assays with diffusion 
chambers. The results show that bone marrow of mice irradiated 
with 5 Gy produces in vitro diffusible activities capable of stimulat- 
ing the CFU-S proliferation. As well with this same dose circulating 
activities are also produced in vivo. In addition we have observed 
that these activities are only released during the periods of active 
hematopoietic regeneration that follow irradiation with moderate 
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doses (1.5 and 5 Gy). In another set of experiments we saw that 
the stimulating activities are also detected in serum of mice irradi- 
ated with 5 Gy. These serum activities modify the proliferative state 
of very primitive precursors (12 d CFU-S). When the serum activi- 
ties are added to long term bone marrow cultures the CFU-S are 
also stimulated to proliferate. Finally, we observed that the 
tadiation-induced serum activities stimulate the proliferation of bone 
marrow CFU-S when injected into normal mice, suggesting that 
such activities are involved in the regulation of CFU-S proliferation. 


11540 (INIS-SU-134/A) Radiation hygiene. Collection of 
scientific papers. Nauchno-issiedovatel’skij Inst. Radiatsionnoj 
Gigieny, Leningrad (USSR). [1990]. 161p. Order Number 


DE90705996. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

This volume contains recent contribution in radiation protection. 
Individual contributions are separately abstracted for the database. 


11541 (INIS-SU-134/A, pp. 39-45) Theoretical aspects of 
hygienic assessment of ionizing radiation effect on re- 
production function. Liberman, A.N.;  Strel’nikova, N.K. 
Nauchno-lssledovatel’skij Inst. Radiatsionnoj Gigieny, Leningrad 
(USSR). 1988. (In Russian). In Radiation hygiene. Collection of sci- 
entific papers. Order Number DE90705996. Available from NTIS 
(US Sales Only), PC A08/MF A01 - OSTI; INIS. 

A motion of reproductive function is outlined from hygienic 
points. Significance of reproductive function in assessment of 
parental and further generations f:ealth is considered. A necessity 
of quantitative assessment not only of values of genetic and em- 
bryonic radiation hazards but the effect of ionizing radiation on 
reproduction function on the whole manifested in loss of human- 
years valuable life is shown. Significance of so _ called 
under-development phenomena resulting from small recessive mu- 
tations of polygenes is considered. Data on the role of indirect 
radiation effect on reproduction function are presented. Problems 
of burther theoretical elaborations are formulated. 15 refs. 


11542 (INIS-SU-134/A, pp. 88-91) Combined effect of 
strontium-90 and lead on rats motor activity. Pul’kov, V.N. 
Nauchno-issiedovatel’skij Inst. Radiatsionnoj Gigieny, Leningrad 
(USSR). 1988. (in Russian). In Radiation hygiene. Collection of sci- 
entific papers. Order Number DE90705996. Available from NTIS 
(US Sales Only), PC A08/MF A01 - OSTI; INIS. 

An assessment of combined effect of internal irradiation and of 
chemical substances intake is presented. General toxic effect of 
strontium-90 intake in doses 2.0, 0.3 kBa/g with water and stable 
lead 15.0, 5.0 mg/kg daily in the course of 9 months in rats organ- 
ism was studied. Motor activity of animals being an index of general 
toxic effect was tested in the open area and by ring actometer at 
various duration of registration. It was stated that combined effect 
was manifested as additive by both tests. The obtained data can 
be used in planning experiments on assessment of separate and 
combined effect of toxic factors on motor activity. 4 refs.; 1 tab. 


11543 (INIS-SU-134/A, pp. 73-76) Mortality pattern and life 
span in case of combined effect of incorporated radioiso- 
topes, smoking and ethanol in the experiment. Kupriyanova, 
V.M. Nauchno-Iissledovatel’skij Inst. Radiatsionnoj Gigieny, 
Leningrad (USSR). 1988. (in Russian). In Radiation hygiene. Col- 
lection of scientific papers. Order Number DE90705996. Available 
from NTIS (US Sales Only), PC A08/MF A01 - OSTI; INIS. 

It is established that lite span and mortality pattern of animals 
subjected to chronic intake of ®°Sr, to the effect of ethanol, and 
smoking depend on the intensity of radiation and radiation doses, 
character of harmful factors, age and sex dependences. The mean 
life span of animals subjected to the combined effect of 9°Sr(10-9 
LD50/30) of ethanol and smoking was by 18-22 % lower in com- 
parison with intact animals. Alongside with the mean life span 
decrease latent period of carcinogenesis is shortened. A high ten- 
dency to metastases formation was noted in case of combined 
action of these factors than in comparison with isolated effect of 
them. 3 refs.; 1 tab. 


11544 (INIS-SU-134/A, pp. 76-80) Response of oxidation- 
reduction enzymes to internal and external irradiation. Ivanova, 
O.P. Nauchno-lissledovatel’skij Inst. Radiatsionnoj Gigieny, 
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Leningrad (USSR). 1988. (In Russian). In Radiation hygiene. Col- 
lection of scientific papers. Order Number DE90705996. Available 
from NTIS (US Sales Only), PC AO8/MF A01 - OSTI; INIS. 

To assess the processes state of final biological oxidation in irra- 
diated animals a determination of succinate dehydrogenase and 
cytochrome-c-oxidase activity is presented to be of informative 
value. The enzyme activity was determined in mongreal white rats 
in case of separate and combined effect of whole-body x- 
irradiation, intratracheal intake of '47Nd + '47Pm and incorporation 
of 13°]. A significant change in the enzymes activity was revealed. 
External irradiation by 52 uCi/kg in combination with internal irradi- 
ation turned to be a main factor that leads to increase in metabolic 
reactions. Increase of irradiation dose of incorporated 'S"| from 10 
up to 40 Gy of thyroid results in softening effect of whole-body ex- 
ternal irradiation. 9 refs.; 2 tabs. 


11545 (INIS-SU—134/A, pp. 05-68) Lung tissue injury in case 
of intratracheal administration of 47Nd + '4’Pm and ‘I. Vo- 
evodina, T.M. Nauchno-issledovatel’skij Inst. Radiatsionnoj Gigieny, 
Leningrad (USSR). 1988. (In Russian). In Radiation hygiene. Col- 
lection of scientific papers. Order Number DE90705996. Available 
from NTIS (US Sales Only), PC AO8/MF A01 - OSTI; INIS. 

Combined effect of incorporated 1°"! and intratracheally adminis- 
tered '47Nd + '4?Pm was studied in lung tissue in male rats. 
Doses for lungs were from 3 up to 25 Gy, and for thyroid from 8 
up to 44 Gy. At absorbed 3-7 Gy moderate changes were noted; at 
7-15 Gy in 40 % of animals lung injuries resulting in shortening of 
life span took place; at 15-35 Gy death of 12 % of animals was 
stated during a month; pleuropneumonia micro- and macrofocal 
pneumonia, micro- and macro abscesses leading to animal's death 
in the course of 2 or 3 months alongside with blood circulation 
breakage and stagnant processes were found in 40 % of the ani- 
mals. Thyroid functional state doesn’t influence local changes in 
the lungs. 3 refs.; 1 tab. 


11546 (INIS-SU-134/A, pp. 80-85) Pecularities of peripheral 
blood morphological content in rats in case of combined irre- 
diation of lungs and thyroid. Kulikova, S.B.; Korzhavin, A.N. 
Nauchno-Issiedovatel’skij Inst. Radiatsionnoj Gigieny, Leningrad 
(USSR). 1988. (In Russian). In Radiation hygiene. Collection of sci- 
entific papers. Order Number DE90705996. Available from NTIS 
(US Sales Only), PC AO8&/MF A01 - OSTI; INIS. 

Indices of morphological content of peripheral blood were studied 
in male rats at 1, 3, 7, 14 days following intratracheal administra- 
tion of oxide suspension of '4’Nd + '4”7Pm and oral administration 
of '5"|. By 14 days the doses for lungs and thyroid were 5 Gy and 
10 Gy respectively. It was shown that the doses of ‘| don't influ- 
ence morphological indices of peripheral blood but combined effect 
of radioisotopes leads to moderate increase of leukocyte, lympho- 
cytes and neutrophils. Manifestation of changes in white blood 
turned out to be less than in case of similar effect of stable isotope 
on the lungs. Minor shifts in white blood and severity of 
patholoanatomical picture of inflammatory process in the lungs in 
case of radioactive isotopes effect can be attributed to specific ef- 
fect of ionizing radiation. 4 refs.; 2 tabs. 


11547 (INIS-SU-134/A, pp. 92-94) Combined effect of 31 
and osteotropic radionuclide of 9S; and “*Ca. Borisova, V.V.; 
Vetukh, V.A.; Rusanova, O.V. Nauchno-issiedovatel’skij Inst. Radi- 
atsionnoj Gigieny, Leningrad (USSR). 1988. (In Russian). In 
Radiation hygiene. Collection of scientific papers. Order Number 
DE90705996. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

Combined effect of 1°! and osteotropic “SCa and ®°Sr on blood 
formation, reproduction and life span of laboratory animals was 
considered. It was shown that combined irradiation of thyroid and 
bone marrow with doses not exceeding or equal 1 Gy doesn’t re- 
sult in changes of blood formation or life span, but leads to definite 
violations in stem spermatogonia which bring about intra-uterine 
death of progeny. This fact is explained as a result of indirect radi- 
ation effect for the dose for gonads was 0.1 Gy. 3 tabs. 


11548 (INIS-SU-134/A, pp. 95-101) Autoradiographic exam- 
ination of gastrointestinal lymphoid tissue in intact and 
irradiated rats. Ponomareva, T.V. Nauchno-lssiedovatel’skij Inst. 
Radiatsionnoj Gigieny, Leningrad (USSR). 1988. (in Russian). In 
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Radiation hygiene. Collection of scientific papers. Order Number 
DE90705996. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

Migration of interepithelial lymphocyte villi and Peyer's patches 
were studied in intact rats and in case of intraperitoneal 
administration of ‘Ce at 200 mcC per rat by methods of light au- 
toradiography. It was shown that follicle reactive centers of Peyer's 
patches short-living smal lymphocytes are formed which include 
the label in several hours. The formation of lymphocytes in reactive 
centers is sharply suppressed and the migration process is delayed 
in rats subjected to internal irradiation with 'Ce. The short-living 
and long-living interepithelial intestinal lymphocytes are supposed 
to perform various immunological functions: the first ones have re- 
ceptor function and the second have the function of immunological 
supervision. 8 refs.; 4 figs. 


11549 (INIS-SU-134/A, pp. 101-107) Biochemical changes 
in rats regenerating liver under irradiation. Artamonova, E.A. 
Nauchno-issledovatel’skij Inst. Radiatsionnoj Gigieny, Leningrad 
(USSR). 1988. (in Russian). In Radiation hygiene. Collection of sci- 
entific papers. Order Number DE90705996. Available from NTIS 
(US Sales Only), PC AO08/MF A01 - OSTI; INIS. 

The white female rats were hezato ectomized before irradiation 
to create conditions comparable with clinical. Rats front abdomen 
area was irradiated with 14 Gy. It was shown that changes by all 
indices took place in regenerating and weakly regenerating (irradi- 
ated) liver in 2, 4 and 15 days following hepatectomy. The process 
of irradiation accelerates lipid peroxide oxidation, decreases acid 
phosphatase activity in gredter degree than in regenerating liver 
and doesn't influence glucose-6-phosphatase activity in comparison 
with non-irradiated hepatectomized animals. The studied biochemi- 
cal indices can be used in formation of test bit to diagnose local 
radiation injuries of various organs or to characterize modification 
action. 13 refs.; 1 tab. 


11550 (INIS-SU-134/A, pp. 128-131) On acute radiation in- 
jury of mice lens. Gerasimov, V.|. Nauchno-lssledovatel’skij Inst. 
Radiatsionnoj Gigieny, Leningrad (USSR). 1988. (In Russian). In 
Radiation hygiene. Collection of scientific papers. Order Number 
DE90705996. Available from NTIS (US Sales Only), PC A0O8/MF 
A01 - OSTI; INIS. 

A biomicroscopic study of lens radiation injury was performed. 
X-irradiation of female mice head at the age of 3 months was per- 
formed with the dose of 30 Gy. It was shown that lens injury 
development registered by lens opacity is a rapid process and is 
registered convincingly in 8 days following the moment of irradia- 
tion. The time-effect dependence is a linear function. The carried 
out histological examination confirms radiation injury of the lens. A 
concluson is made on high radiosensitivity of the lens. 3 refs.; 5 
figs. 


11551 (INIS-SU—134/A, pp. 107-110) Mutagenic effect of in- 
corporated tritium amino acids. Zhesko, T.V.; Balonov, MI. 
Nauchno-issledovatel’skij Inst. Radiatsionnoj Gigieny, Leningrad 
(USSR). 1988. (In Russian). In Radiation hygiene. Collection of sci- 
entific papers. Order Number DE90705996. Available from NTIS 
(US Sales Only), PC A08/MF A01 - OSTI; INIS. 

Genetic effect of tritium labelled amino acids was studied. The 
experiments were carried out on white mongreal rats, genetic ef- 
fects were evaluated by dominant lethal mutation frequency in 
male germ cells. It was shown that administration of tritium amino 
acids results in genetic violations in male germ cells manifested in 
progeny death. Assessment of integral temporal indices of induced 
post implantation embryos death showed that °H-lysine effect ex- 
ceeds tritium oxide effect by 1.5-2 fold in case of equal absorbed 
doses. The obtained results are used in alculation of radiation hy- 
gienic standards for biogenic tritium compounds. 4 refs.; 1 tab. 


11552 


(INIS-SU-134/A, pp. 110-113) Mutagenic effect of °H- 
nucleosides on mice stem spermatogonia. Chetchueva, M.Eh.; 
Pomerantseva, M.D.; Ramajya, L.K. Nauchno-lssiedovatel’skij Inst. 
Radiatsionnoj Gigieny, Leningrad (USSR). 1988. (In Russian). In 
Radiation hygiene. Collection of scientific papers. Order Number 
DE90705996. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 





Regularities of mutational effect of *H-nucleosides on mammal 
germ cells were studied by frequency of reciprocal translocations in 
mice stem spermatogonia. It was stated that introduction of 37 
kBq/g *H-thymidne is equivalent to mice whole-body gamma irradi- 
ation with 0,1-0,3 Gy. The dose equivalent to 37 kBq/g °H-cytidine 
is somewhat lower. The obtained experimental data permit to fore- 
cast possible genetic effects on man and animals conditioned by 
environment contamination with tritium. 4 refs.; 1 tab. 


11553 (INIS-SU-134/A, pp. 113-118) Oxyproline excretion 
with urine in rats following EDTA salts injection. Basalaeva, 
L.N. Nauchno-lssiedovatel’skij Inst. Radiatsionnoj Gigieny, 
Leningrad (USSR). 1988. (in Russian). In Radiation hygiene. Col- 
lection of scientific papers. Order Number DE90705996. Available 
from NTIS (US Sales Only), PC AO8/MF A01 - OSTI; INIS. 

Excretion of oxyproline and calcium with urine in rats following 
calcium-binding chelates (NazH3 EDTA, CaNaz EDTA) injected into 
blood was studied. It was shown that excretion of oxyproline with 
urine in intact rats exceeds normal values of this index (0.07 mk- 
moVh) by 2-2.6 fold. Highly reliable correlation was stated between 
excretion rate of oxyproline and calcium with urine in intact rats 
(correlation coefficient-0.9). A decrease in oxyproline content in 
urine is observed in irradiated animals. 5 refs.; 3 tabs. 


11554 (INIS-SU-138, pp. 205-209) Study of supmolecular 
structure in IBR-2 reactor. Ostanevich, Yu.M. (Joint Inst. for Nu- 
clear Research, Dubna (USSR)). Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN 
SSSR, Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Yadernykh Issiedovanij; Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). 
Tsentral’nyj Nauchno-issledovatel’skij inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike. 
1988. (in Russian). (CONF-870959-: 1. international conference 
on neutron physics, Kiev (USSR), 14-18 Sep 1987). In Neutron 
physics. V. 4. Order Number DE90705998. Available from NTIS 
(US Sales Only), PC A13/MF A01 - OSTI; INIS. 

The results of structural investigations of a number of noncrys- 
talline systems (solutions of polyelectrolytes, lipid membranes) in 
the range of 10-300 A, performed by smali-angle neutron scatter- 
ing, are presented. 9 refs. 


11555 (INIS-SU-139, pp. 15-16) Molecular mechanisms of 
blood formation changes in case of prolonged gamma irra- 
diation. Kisel'gof, E.|.; | Mushkacheva, G.S. Moskovskij 
Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (In Russian). 
(CONF-8904298-: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). in Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. ERYTHROPOIESIS/chronic irradiation; BIOLOGICAL 
REPAIR; BIOSYNTHESIS; BONE MARROW; CELL PROLIFERA- 
TION; ERYTHROPOIESIS; GAMMA RADIATION; INTEGRAL 
DOSES; NUCLEIC ACIDS; SPLEEN; THYMUS 


11556 (INIS-SU-139, pp. 19-20) Protection of mammalian 
cell chromosomes from structural injuries induced by ionizing 
radiation using dextran derivatives of aminoalkyithiophospho- 
ric acid. Drobchenko, S.N.; Bondarev, G.N.; Bakhitova, L.M.; 
Pashin, Yu.V. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow 
(USSR). 1989. (In Russian). (CONF-8904298—: 6. All-Union confer- 
ence on microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). 
In Proceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 1 tab. CHROMOSOMAL ABERRATIONS/biological 
radiation effects; CHROMOSOMAL ABERRATIONS/dextran; CELL 
CULTURES; DEXTRAN; GAMMA RADIATION; HAMSTERS; OR- 
GANIC PHOSPHORUS COMPOUNDS; ORGANIC SULFUR 
COMPOUNDS; RADIOPROTECTIVE SUBSTANCES 


11557 


(INIS-SU-139, pp. 23-24) Systemic model of repro- 
ductive cell death of mammalian cells: 1. Model hypothesis 
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and mathematical equations. . Obaturov, G.M.; Moiseenko, V.V. 
Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (in 
Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. CELL KILLING/mathematical models; BIOLOGICAL 
REPAIR; CELL CULTURES; DNA; MAMMALS; STRAND BREAKS 


11558 (INIS-SU—139, pp. 25-26) Systemic models of repro- 
ductive death of mammalian cells under the effect of heavy 
ions: 2. Comparison with experimental data. Biophysical 
sense of model parameters. . Moiseenko, V.V.; Obaturov, G.M.; 
Filimonov, A.S. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow 
(USSR). 1989. (in Russian). (CONF-8904298-—: 6. All-Union confer- 
ence on microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). 
In Proceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 1 fig. CELL KILLING/mathematical models; BIOLOG- 
ICAL RADIATION EFFECTS; CELL CULTURES; HAMSTERS; 
HEAVY IONS; LET; SURVIVAL CURVES 


11559 = (INIS-SU-139, pp. 27-28) Systemic model of repro- 
ductive death of mammalian cells: 3. Effect of dose rate and 
fractionation, heavy ions RBE at low doses. . Obaturov, G.M.; 
Filimonov, A.S. Moskovskij inzhenerno-Fizicheskij Inst., Moscow 
(USSR). 1989. (in Russian). (CONF-8904298-: 6. All-Union confer- 
ence on microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). 
In Proceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 2 refs. CELL KILLING/mathematical models; 
BIOLOGICAL REPAIR; CELL CULTURES; FRACTIONATED IRRA- 
DIATION; HEAVY IONS; LET; LOW DOSE IRRADIATION; RBE 


11560 (INIS-SU-139, pp. 29-31) Cluster description of 
physical stage of cell radiation injury. Pitkevich, V.A. Moskovskij 
Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (in Russian). 
(CONF-8904298-: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 4 refs.; 2 figs. CHROMATIN/physical radiation ef- 
fects; BIOLOGICAL RADIATION EFFECTS; CHROMATIN; LET; 
RBE; SOLID CLUSTERS 


11561 (INIS-SU-139, pp. 38-39) Spectra of neutron LET 
with energy from thermal up to 100 MeV. Alekseev, A.G.; Golo- 
vachik, V.T. Moskovskij Inzhenerno-Fizicheskij inst., Moscow 
(USSR). 1989. (In Russian). (CONF-8904298-—: 6. All-Union confer- 
ence on microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). 
In Proceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 4 refs.; 1 fig.; 1 tab. NEUTRON SPECTRAttissues; 
KERMA; LET; MEV RANGE 10-100; TISSUES; THERMAL NEU- 
TRONS 


11562 (INIS-SU-139, pp. 51-52) Distribution of subinjuries 
on the model spatial structure of DNA for photons of various 
energy. Dolgish, A.P.; Merkushov, V.P. Moskovskij Inzhenerno- 
Fizicheskij Inst., Moscow (USSR). 1989. (in Russian). 
(CONF-8904298-: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AO9/MF A01 - OSTI; INIS. 
L-20850. 
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Short note. 3 refs.; 1 fig. DNA/radiation injuries; BIOLOGICAL 
MODELS; CELL CULTURES; DNA; KEV RANGE 10-100; KEV 
RANGE 100-1000; MATHEMATICAL MODELS; PHOTON BEAMS 


11563 (INIS-SU-139, pp. 53-54) Calculation of dose- 
dependent distribution of dual distances between DNA 
subinjuries with the given spatial structure. Doigikh, A.P.; 
Merkushov, V.P. Moskovskij inzhenerno-Fizicheskij Inst., Moscow 
(USSR). 1989. (In Russian). (CONF-8904298-: 6. All-Union confer- 
ence on microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). 
in Proceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 2 refs.; 1 fig. DNA/biological radiation effects; DNA; 
DOSE-RESPONSE RELATIONSHIPS; KEV RANGE 10-100; KEV 
RANGE 100-1000; PHOTON BEAMS 


11564 (INIS-SU-139, pp. 55-56) Analysis of invariance of 
model biological parameters based on generalized theory of 
radiation dual effect. Dolgikh, A.P.; Merkushov, V.P. Moskovskij 
Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (in Russian). 
(CONF-8904298-: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 2 refs.; 1 fig. DOSE-RESPONSE RELATIONSHIPS/ 
mathematical models; CELL CULTURES; HAMSTERS; INTEGRAL 
EQUATIONS; KEV RANGE 10-100; KEV RANGE 100-1000; PHO- 
TON BEAMS; SURVIVAL CURVES 


11565 (INIS-SU-139, pp. 57) Microdosimetric study of 
variability of macroeftects of ionizing radiation effects on bio- 
logical and physico-chemical objects in processes with 
synergetic mechanism. Dmitrievskij, |.M.; Shcheglov, V.S. 
Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (in 
Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. Alli-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 3 refs. AMINO ACIDS/radiation effects; CELL 
MEMBRANES/radiation effects; IONIZING RADIATIONS; LET; MI- 
CRODOSIMETRY; SYNERGISM 


11566 (INIS-SU-139, pp. 93-94) Modification of micro- 
tubules polimerization by irradiation. Sorochinskij, B.V.; 
Grodzinskij, D.M.; Prokhnevskij, A.l. Moskovskij Inzhenerno- 
Fizicheskij Inst. Moscow (USSR). 1989. (in Russian). 
(CONF-8904298-: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). in Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 1 fig. CELL CULTURES/biological radiation effects; 
POLYMERIZATION/dose-response relationships; BRAIN; CATTLE; 
GAMMA RADIATION; POLYMERIZATION; PROTEINS 


11567 (INIS-SU-139, pp. 79-80) Singlet oxygen as an indi- 
cator of radiation effect in biological medium. Nyanishkene, 
V.S.; Malek, M.; Malyuga, L.M.; Zlobin, V.S. Moskovskij 
Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (in Russian). 
(CONF-8904298-: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. OXYGEN/biological indicators; ALGAE; BIOLOGICAL 
RADIATION EFFECTS; BLOOD; DOSE-RESPONSE RELATION- 
SHIPS; DYES; ELECTRONIC STRUCTURE; GAMMA RADIATION; 
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OXYGEN; RBE; RESPONSE MODIFYING FACTORS; ULTRAVIO- 
LET RADIATION; X RADIATION 


11568 (INIS-SU-139, pp. 21-22) Chromosomal aberrations 
in somatic cells of drosophila radiosensitive mutants. Eftect of 
dose fractionation of gamma radiation. Levina, V.V. (AN SSSR, 
Leningrad (USSR). Inst. Yadernoj Fiziki). Moskovskij Inzhenerno- 
Fizicheskij Inst, Moscow (USSR). 1989. (in Russian). 
(CONF-8904298-: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. CHROMOSOMAL ABERRATIONS “fractionated irradi- 
ation; BIOLOGICAL RADIATION EFFECTS; DROSOPHILA; 
GAMMA RADIATION; GANGLIONS; RADIATION INDUCED MU- 
TANTS 


11569 (INIS-SU-139, pp. 62-63) Nature of mutations in- 
duced by gamma- and neutron beams in drosophila locus 
inserted into a new genome position. Varentsova, E.P. (AN 
SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki); Konev, A.Yu. 
Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (In 
Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC A09/MF A01 - OSTI; INIS. 

L-20850. 

Short note. GENE MUTATIONS/gamma radiation; GENE 
MUTATIONS/neutron beams; BIOLOGICAL LOCALIZATION; 
DROSOPHILA; GENETIC RADIATION EFFECTS; MUTATION 
FREQUENCY; RBE 


11570 (INIS-SU-139, pp. 72) Effect of radiation of various 
let on chromatin state in rat irradiated hepatocytes. Gil'yano, 
N.Ya. (AN SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki); 
Malinovskij, O.V.; Khair, M.B.; Ikhtiar, A. Moskovskij Inzhenerno- 
Fizicheskij Inst., Moscow (USSR). 1989. (in Russian). 
(CONF-8904298-: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AOS/MF A011 - OSTI; INIS. 

L-20850. 

Short note. CHROMATIN/biological radiation effects; CHRO- 
MATIN/let; CELL CYCLE; CHROMATIN; LET; DOSE-RESPONSE 
RELATIONSHIPS; LIVER CELLS; NEUTRON BEAMS; RATS; X 
RADIATION 


11571 (INIS-SU-139, pp. 70-71) Quallty factors of electron- 
photon radiation. Calculation methods and results. Lappa, A.V.; 
Vasil'ev, O.N. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow 
(USSR). 1989. (In Russian). (CONF-8904298-: 6. All-Union confer- 
ence on microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). 
In Proceedings of the 6. All-union conference on microdosimetry: 
Summanies of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 1 fig. QUALITY FACTOR/chromosomal aberrations; 
BIOLOGICAL RADIATION EFFECTS; ELECTRONS; LOW DOSE 
IRRADIATION; LYMPHOCYTES; MAN; PHOTONS; RBE 


11572 (INIS-SU-139, pp. 129-130) Viabllity fluctuations and 
Increased bacteria sensitivity to external factors in conditions 
of durable cooling. Kvitko, O.V.; Egorova, T.D. Moskovskij 
Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (In Russian). 
(CONF-8904298-: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AOS/MF A01 - OSTI; INIS. 
L-20850. 





Short note. ESCHERICHIA COLI/viability; VIABILITY/medium 
temperature; BIOLOGICAL RADIATION EFFECTS; VIABILITY; 
GAMMA RADIATION 


11573 (INIS-SU-139, pp. 133) Modification mechanisms of 
electromagnetic radiation bactericidal action. Kuchma, T.N.; 
Samojlenko, |.I.; Lystsov, V.N. Moskovskij Inzhenerno-Fizicheskij 
Inst., Moscow (USSR). 1989. (in Russian). (CONF-8904298—: 6. 
All-Union conference on microdosimetry, Kanev (Ukrainian SSR), 
14-25 Apr 1989). In Proceedings of the 6. All-union conference on 
microdosimetry: Summaries of reports. Order Number 
DE90706000. Available from NTIS (US Sales Only), PC A09/MF 
A01 - OSTI; INIS. 

L-20850. 

Short note. BACTERIA/biological effects; BACTERIA/ 
electromagnetic radiation; BACTERIA/hydrogen peroxide; BACTE- 
RIA; DNA; RESPONSE MODIFYING FACTORS 


11574 (INIS-SU-139, pp. 136-137) Modification of DNK 
radiosensitivity by bivalent metals ions. Moskalenko, |.P.; Niki- 
forova, N.A.; Gladchenko, N.A.; Kornilova, S.V.; Blagoj, Yu.P. 
Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (in 
Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. DNA/radiosensitivity; RADIOSENSITIVITY/response 
modifying factors; CALCIUM IONS; CELL CULTURES; COPPER 
IONS; DNA; RADIOSENSITIVITY; GAMMA RADIATION; LYMPHO- 
CYTES; MAGNESIUM IONS; MANGANESE IONS; RATS; 
VALENCE 


11575 (INIS-SU-139, pp. 142-143) To the problem of radia- 
tion inhibition mechanisms of DNA synthesis. Polishchuk, A.M. 
Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (In 
Russian). (CONF-8904298—: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 1 fig. DNA/biosynthesis; DNA REPLICATION/ 
biological radiation effects; DNA; BIOSYNTHESIS; IONIZING RA- 
DIATIONS 


11576 (INIS-SU-139, pp. 144-145) Regularities of structural 
injuries in man lymphocyte chromosomes at G,. stage under 
gamme- and neutron beams. Pizdyshkina, O.V.; Sevan’kaev, 
A.V. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 
1989. (In Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 4 figs. CHROMOSOMAL ABERRATIONS/biological 
radiation effects; DOSE-RESPONSE RELATIONSHIPS; GAMMA 
RADIATION; LYMPHOCYTES; MAN; NEUTRON BEAMS 


11577 (INIS-SU-139, pp. 146-147) Efficiency of cytogenetic 
effect of slow recoil nuclei. Potetnya, V.I.; Kapchigashev, S.P. 
Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (in 
Russian). (CONF-8904298—: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 1 fig. CHROMOSOMAL ABERRATIONS/biological 
radiation effects; RECOILS/chromosomal aberrations; CLONE 
CELLS; FAST NEUTRONS; HAMSTERS; LET; NUCLEI; RECOILS 


11578 (INIS-SU-—139, pp. 148-149) Radiation effect on chro- 
matin as a new approach to the analysis of superspiralized 
ring DNA domains of cell genome. Rad’ko, S.P.; Paponov, V.D.; 
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Sigora, G.A.; Lystsov, V.N. Moskovskij Inzhenerno-Fizicheskij Inst., 
Moscow (USSR). 1989. (In Russian). (CONF-8904298—: 6. All- 
Union conference on microdosimetry, Kanev (Ukrainian SSR), 
14-25 Apr 1989). In Proceedings of the 6. All-union conference on 
microdosimetry: Summaries of reports. Order Number 
DE90706000. Available from NTIS (US Sales Only), PC A09/MF 
A01 - OSTI; INIS. 

L-20850. 

Short note. 3 refs.; 1 fig. CHROMATIN/biological radiation ef- 
fects; CHROMATIN; DNA; DOSE-RESPONSE RELATIONSHIPS; 
GAMMA RADIATION; GENOME MUTATIONS 


11579 (INIS-SU-139, pp. 150-151) Effect of high energy 
gamma and- electron beams on plasmatic and mitochondrial 
cell membranes of ehrlich ascites tumor. Sejlanov, A.S.; 
Sazhenin, G.|. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow 
(USSR). 1989. (In Russian). (CONF-8904298—: 6. All-Union confer- 
ence on microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). 
In Proceedings of the 6. All-union conference on microdosimetry: 
Summaries of . Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 1 ref. CELL MEMBRANES/biological radiation ef- 
fects; EHRLICH ASCITES TUMOR; ELECTRON BEAMS; GAMMA 
RADIATION; MITOCHONDRIA; TUMOR CELLS 


11580 (INIS-SU-139, pp. 152-153) Change of structural 
functional state of Ehrlich tumor cells under gammea- and elec 
tron beams of high energy. Sejlanov, A.S. Moskovskij 
Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (In Russian). 
(CONF-8904298-: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 1 ref.; 1 fig. EHRLICH ASCITES TUMOR/biological 
radiation effects; CELL MEMBRANES; DOSE-RESPONSE 
RELATIONSHIPS; ELECTRON BEAMS; GAMMA RADIATION; MI- 
TOCHONDRIA; PHOSPHORYLATION; TUMOR CELLS 


11581 (INIS-SU-139, pp. 154-156) On some cell fundamen- 
tal reactions induced by low dose irradiation. Spitkovskij, D.M. 
Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (in 
Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. CELL CULTURES/low dose irradiation; BIOLOGICAL 
RADIATION EFFECTS; DNA; IONIZING RADIATIONS; STRAND 
BREAKS 


11582 (INIS-SU-139, pp. 157-158) Lethal combined eftect 
of alphe-particless of =°Pu and electrons of 20 MeV on Sac 
charomyces of various genotype. Tsyb, T.S.; Kabakova, N.M. 
Moskovskij Inzhenerno-Fizicheskij inst., Moscow (USSR). 1989. (in 
Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 2 figs. SACCHAROMYCES CEREVISIAE/lethal 
irradiation; ALPHA PARTICLES; DOSE-RESPONSE RELATION- 
SHIPS; ELECTRON BEAMS; GENOTYPE; MEV RANGE 10-100; 
PLUTONIUM 239; RADIOSENSITIVITY; SURVIVAL CURVES 


11583 (INIS-SU-139, pp. 159-160) Peculiarities of Saccha- 
romyces cells death under subsequent effect of 20 MeV 
electrons and fast neutrons (0.85 MeV) on the cellular and 
subcellular levels. Tsyb, T.S.; Gulyaev, V.A.; Kabakova, N.M.; 
Pakhomova, O.N. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow 
(USSR). 1989. (in Russian). (CONF-8904298-: 6. All-Union confer- 
ence on microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). 
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In Proceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 1 ref.; 3 figs. CELL CONSTITUENTS/biological 
radiation effects; CELL KILLING; FAST NEUTRONS; GAMMA RA- 
DIATION; RADIOSENSITIVITY; SACCHAROMYCES; SURVIVAL 
CURVES 


11584 (INIS-SU-139, pp. 167-168) Change of DNA sponte- 
neous biosynthesis in lymphocytes of irradiated animals. 
Shevchenko, A.S.; Simonova, Z.A.; Shevchenko, T.S. Moskovskij 
Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (In Russian). 
(CONF-8904298—: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 2 refs. DNA/biosynthesis; LYMPHOCYTES/biological 
radiation effects; COWS; DNA; BIOSYNTHESIS; GAMMA RADIA- 
TION; LYMPHOCYTES; SHEEP; TRACER TECHNIQUES; 
TRITIUM COMPOUNDS 


11585 (INIS-SU-139, pp. 114-115) Comparative study of 
micronucilear and metaphase methods of analysis of radiation- 
induced chromosomal aberrations. Ankina, M.A.; Mukhajlova, 
G.F. Moskovskij Inzhenerno-Fizicheskij Inst.. Moscow (USSR). 
1989. (in Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 1 fig. CHROMOSOMAL ABERRATIONS/biological 
radiation effects; CELL CULTURES; GAMMA RADIATION; LYM- 
PHOCYTES; MAN; MITOSIS; NUCLEOLI 


11586 (INIS-SU-139, pp. 116) Quantitative evaluations of 
radiosensitivity changes of cells with various reparation geno- 
type in case of combined action of various factors. Alipov, 
E.D.; Lystsov, V.N.; Samojlenko, 1.1. Moskovskij Inzhenerno- 
Fizicheskij Inst.. Moscow (USSR). 1989. (in Russian). 
(CONF-8904298-: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. GENOTYPE/radiosensitivity; BIOLOGICAL 
EFFECTS; DNA; ESCHERICHIA COLI; GENOTYPE; RADIOSEN- 
SITIVITY; HYPERTHERMIA; RESPONSE MODIFYING FACTORS; 
SHORT WAVE RADIATION; STRAND BREAKS 


11587 (INIS-SU-139, pp. 117-118) Effect of high-frequency 
electromagnetic radiation on Escherichia Coli genome in the 
norme and under x-irradiation. Alipov, E.D.; Belyaev, |.Ya.; Luka- 
shevskij, K.V.; Lystsov, V.N.;  Shcheglov, V.S. Moskovskij 
Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (in Russian). 
(CONF-8904298-: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 6 refs. DNA REPAIR/biological radiation effects; DNA 
REPAIR/short wave radiation; ESCHERICHIA COLI; RESPONSE 
MODIFYING FACTORS; X RADIATION 


11588 (INIS-SU-139, pp. 119-120) Cytogenetic effect of X- 
radiation and high-frequency electromagnetic radiation in 
Crepis capillaris. Belyaev, |.Ya.; Edneral, D.I.; Shcheglov, V.S. 
Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (in 
Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989}. In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
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Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 4 figs. CREPIS/short wave radiation; CREPIS/x radi- 
ation; BIOLOGICAL RADIATION EFFECTS; CELL CULTURES; 
CHROMATIN; CHROMOSOMAL ABERRATIONS; CREPIS; 
GENOME MUTATIONS; RESPONSE MODIFYING FACTORS 


11589 (INIS-SU-139, pp. 123-124) Direct and inverse prob- 
lems of statistics of cromosomal aberrations. Babikova, Yu.F.; 
Rusov, V.D.; Zelentsova, T.N.; Paremuzova, I.E. Moskovskij 
inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (in Russian). 
(CONF-8904298—: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. CHROMOSOMAL ABERRATIONS/stochastic pro- 
cesses; BIOLOGICAL RADIATION EFFECTS; DOSIMETRY; 
IONIZING RADIATIONS; POISSON RATIO; STATISTICS 


11590 (INIS-SU-139, pp. 125-126) Cytogenetic effect of 
gammea- and neutron beams in case of chromatin structure 
change. Bogatykh, B.A. Moskovskij Inzhenerno-Fizicheskij Inst., 
Moscow (USSR). 1989. (In Russian). (CONF-8904298—: 6. All- 
Union conference on microdosimetry, Kanev (Ukrainian SSR), 
14-25 Apr 1989). In Proceedings of the 6. All-union conference on 
microdosimetry: Summaries of reports. Order Number 
DE90706000. Available from NTIS (US Sales Only), PC AO9/MF 
A01 - OSTI; INIS. 

L-20850. 

Short note. 2 refs. CHROMATIN/radiation injuries; CELL CYCLE; 
CHROMATIN; DOSE-RESPONSE RELATIONSHIPS; GAMMA RA- 
DIATION; LYMPHOCYTES; MAN; NEUTRON BEAMS 


11591 (INIS-SU-139, pp. 127-128) Chemical modification of 
cytogenetic effect in case of man lymphocytes irradiation with 
neutron beams at G, stage. Golub, E.V.; Bogatykh, B.A. 
Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (In 
Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC A09/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 1 fig. CHROMATIN/biological effects; CHROMOSO- 
MAL ABERRATIONS/response modifying factors; BIOSYNTHESIS; 
CHROMATIN; CYCLOHEXIMIDE; DEOXYURIDINE; DNA; DOSE- 
RESPONSE RELATIONSHIPS; FAST NEUTRONS; FUDR; IN 
VITRO; LYMPHOCYTES; MAN; NEUTRON BEAMS; PROTEINS 


11592 (INIS-SU-139, pp. 131-132) Blood peroxidase activ- 
ity of gamme-irradiated rats. Koval’, G.N.; Grinevich, Yu.P.; 
Serkiz, Ya.l.; Pavienko, 1.0. Moskovskij Inzhenerno-Fizicheskij 
Inst., Moscow (USSR). 1989. (in Russian). (CONF-8904298-: 6. 
All-Union conference on microdosimetry, Kanev (Ukrainian SSR), 
14-25 Apr 1989). In Proceedings of the 6. All-union conference on 
microdosimetry: Summaries of reports. Order Number 
DE90706000. Available from NTIS (US Sales Only), PC AO9/MF 
A01 - OSTI; INIS. 

L-20850. 

Short note. PEROXIDASES/enzyme activity; BIOLOGICAL RA- 
DIATION EFFECTS; BLOOD; CHEMILUMINESCENCE; GAMMA 
RADIATION; PEROXIDASES; RATS 


11593 (INIS-SU-139, pp. 169-170) Calcium content in blood 
cells of irradiated animals. Shevchenko, A.S.; Konopleva, I.V.; 
Shevchenko, T.S.; Simonova, Z.A. Moskovskij Inzhenerno- 
Fizicheskij Inst, Moscow (USSR). 1989. (in Russian). 
(CONF-8904298-: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AOS/MF A01 - OSTI; INIS. 
L-20850. 





Short note. 3 refs. BLOOD PLATELETS/radiation injuries; LYM- 
PHOCYTES/radiation injuries; RADIATION INJURIES/calcium; 
BIOLOGICAL INDICATORS; GAMMA RADIATION; HORSES; LYM- 
PHOCYTES; CALCIUM; RATS; SHEEP 


11594 (INIS-SU-139, pp. 171-172) Early radiation effects in 
hepatocytes and erytrocytes in the presence of biocomplexes. 
Yuabov, Yu.M.; Akbarov, A.B. Moskovskij Inzhenerno-Fizicheskij 
Inst., Moscow (USSR). 1989. (In Russian). (CONF-8904298—: 6. 
All-Union conference on microdosimetry, Kanev (Ukrainian SSR), 
14-25 Apr 1989). In Proceedings of the 6. All-union conference on 
microdosimetry: Summaries of reports. Order Number 
DE90706000. Available from NTIS (US Sales Only), PC A09/MF 
A01 - OSTI; INIS. 

L-20850. 

Short note. 2 tabs. PHOSPHOLIPIDS/early radiation effects; 
CELL MEMBRANES; COBALT COMPLEXES; ERYTHROCYTES; 
GAMMA RADIATION; LIVER CELLS; ORGANIC SULFUR 
COMPOUNDS; PHOSPHOLIPIDS; RESPONSE MODIFYING FAC- 
TORS 


11595 (INIS-SU-139, pp. 112-113) Study of factors infiu- 
encing radioprotective properties of biocomplexes-simplified 
models of organism biosystems. Akbarov, A.B. Moskovskij 
Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (In Russian). 
(CONF-8904298-: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. RADIOPROTECTIVE SUBSTANCES/molecular 
structure; BIOLOGICAL RADIATION EFFECTS; IONIZING RADIA- 
TIONS; LIFE SPAN; MICE 


11596 (INIS-SU-139, pp. 121-122) Separate effect of high- 
frequency electromagnetic radiation and in combination with 
gamma-quanta on D.melanogaster development. Belyaev, |. Ya.; 
Izmajlov, D.M.; Obukhova, L.K.; Okladnova, O.V. Moskovskij 
Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (In Russian). 
(CONF-8904298—: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AOS/MF A011 - OSTI; INIS. 

L-20850. 

Short note. 6 refs. EMBRYOS/biological radiation effects; EM- 
BRYOS/short wave radiation; DROSOPHILA; EMBRYOS; GAMMA 
RADIATION; RESPONSE MODIFYING FACTORS 


11597 (INIS-SU-139, pp. 134-135) Blastomogenic risk of 
plutonium incorporation. Men'shikh, Z.S.; Fomina, T.P.; Bychin- 
skij, A.A. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 
1989. (In Russian). (CONF-8904298—: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. CARCINOGENESIS/plutonium; PLUTONIUM 
radionuclide kinetics; BIOLOGICAL RADIATION EFFECTS; CAR- 
CINOGENESIS; PLUTONIUM; INHALATION; LUNGS; RATS; 
SKELETON; SKIN 


11598 (INIS-SU-—139, pp. 165-166) To the problem of tritium 
radiobiology. Shorokhova, V.B.; Rusinova, G.G.; Mushkacheva, 
G.S. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 
1989. (In Russian). (CONF-8904298-—: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. TRITIUM OXIDES/biood; TRITIUM OXIDES/ 
radionuclide kinetics; BIOLOGICAL RADIATION EFFECTS; DNA; 
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DOSE-RESPONSE RELATIONSHIPS; 
RATS; RBE; BLOOD 


GAMMA __ RADIATION; 


11599 (NIRS-M-73, pp. 3-11) Historical development of 
radon problems: Indoor radon and its implication on health 
risks. . Kobayashi, Sadayoshi (National Inst. of Radiological Sci- 
ences, Chiba (Japan)). National Inst. of Radiological Sciences, 
Chiba (Japan). Mar 1989. (In Japanese). (CONF-8712153—: 15. 
NIRS seminar on environmental research, Chiba (Japan), 3-4 Dec 
1987). In Radon in the living environment: Levels and risks. Order 
Number DE90705994. Available from NTIS (US Sales Only), PC 
A15/MF A01. 

Historical development was reviewed on the measurement and 
interpretation of radon and its daughter nuclides in occupational 
and general environment, starting from the early 1950s when a re- 
port was made on the 'mountain-disease’ among the miners in 
Saxony, Germany up to the present when indoor radon concentra- 
tion has become a subject of concern for the general public. A 
particular emphasis was placed on the importance of keeping over- 
all consistency for the factors that are involved in the process of 
assessment and management of risks due to radon exposure with 
regard to the uncertainties which are attached to the various physi- 
cal as well as physiological parameters. Subjects of importance 
were indicated for each step of researches that were necessary in 
the process of assessment and management of risks due to radon 
exposure. (author). 


11600 (NIRS-M-73, pp. 181-190) Computational model for 
lung exposure: Calculation of inhaled particle deposition. . 
Takahashi, Kanji (Kyoto Univ., Uji (Japan). Inst. of Atomic Energy). 
National Inst. of Radiological Sciences, Chiba (Japan). Mar 1989. 
(In Japanese). (CONF-8712153—: 15. NIRS seminar on environ- 
mental research, Chiba (Japan), 3-4 Dec 1987). In Radon in the 
living environment: Levels and risks. Order Number DE90705994. 
Available from NTIS (US Sales Only), PC A15/MF A01. 

A mathematical model, particularly a deposition model, is useful 


for evaluating the behavior of inhaled particles in the human lung. 
The particle deposition model is usually composed of a morpholog- 
ical model of the human lung, and models of respiration flow and 
of particle behavior in the lung. Recent development of deposition 
models is reviewed and some of the calculational examples are il- 
lustrated. (author). 


11601 (NIRS-M—73, pp. 169-177) Biological basis of inhala- 
tion exposure of radon and its daughters. Matsuoka, Osamu 
(National Inst. of Radiological Sciences, Chiba (Japan)). National 
Inst. of Radiological Sciences, Chiba (Japan). Mar 1989. (in Japan- 
ese). (CONF-8712153—-: 15. NIRS seminar on environmental 
research, Chiba (Japan), 3-4 Dec 1987). In Radon in the living 
environment: Levels and risks. Order Number DE90705994. Avail- 
able from NTIS (US Sales Only), PC A15/MF A01. 

Since inhalation exposure by radon and its daughters is very 
specific type of internal exposure, it is necessary to understand its 
characteristic nature. The specificity originates from the nuclear 
feature of radon daughters and the biological micro-environment in 
the respiratory tract. Inhaled radon and its daughters exist in the 
respiratory tract as ions attached to air dusts and deposit on the 
mucus surface of the respiratory tract by various mechanisms such 
as impaction, sedimentation and diffusion. Deposition of radon 
daughters is predominant around the site of the fourth generation 
according to Weibel’s model. Deposited particles with radon daugh- 
ters are cleared by muco-ciliary transportation. Its speed is 
estimated to be about 1.0 cm/min, at the upper region. Alpha de- 
cay will happen during transportation in the respiratory tract. Radon 
has no tissue affinity metabolically. Therefore, the irradiation is lim- 
ited to the epithelial cells of respiratory tract. The cell components 
within 30-70 micron in depth are irradiated with alpha particle. Bio- 
logical effectiveness of alpha radiation is very high compared with 
beta or gamma radiation. The target cell for carcinogenesis by 
radon exposure is considered to be the basal cell of epithelium. 
Lung cancer induced by radon inhalation is recognized to be squa- 
mous cell carcinoma, small cell carcinoma, or oat-cell carcinoma 
and adenocarcinoma. The modification factors which influence the 
effect of radon exposure are co-inhalation of ore dust and smoking 
habit. According to epidemiological studies on lung cancer which 
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occurred in uranium miners, it is suggested that the smoking habit 
strongly promotes lung cancer induction. 


11602 (NIRS-M-73, pp. 253-258) Risk of respiratory cancer 
from environmental pollutants. Kagawa, Jun (Tokyo Women’s 
Medical Coll. (Japan)). National Inst. of Radiological Sciences, 
Chiba (Japan). Mar 1989. (in Japanese). (CONF-8712153-: 15. 
NIRS seminar on environmental research, Chiba (Japan), 3-4 Dec 
1987). In Radon in the living environment: Levels and risks. Order 
Number DE90705994. Available from NTIS (US Sales Only), PC 
A15/MF A01. 

Assessment of the contribution of environmental pollutants to the 
risk of respiratory cancer is extremely difficult, particularly at rela- 
tively low levels of excess risk. This is because (1) assessment of 
exposure is difficult since the relevant exposure may have occurred 
10 to 30 years ago, (2) there are many confounding factors, (3) 
most carcinogens act synergistically with smoking, and (4) there are 
many undissolved problems in extrapolation of animal data to hu- 
mans. Although cigarette smoking is the major cause of respiratory 
cancer, it is important to try to evaluate the contribution of a given 
environmental agent to respiratory cancer, and to understand the 
nature of interactions between environmental pollutants and smok- 
ing, because we live in a complex environmental mixture. (author). 


11603 (NIRS-M-73, pp. 231-241) Experimental pulmonary 
carcinogenesis by radon and Its daughters. Sato, Fumiaki 
(Hokkaido Univ., Sapporo (Japan). Faculty of veterinary Medicine). 
National Inst. of Radiological Sciences, Chiba (Japan). Mar 1989. 
(In Japanese). (CONF-8712153—: 15. NIRS seminar on environ- 
mental research, Chiba (Japan), 3-4 Dec 1987). In Radon in the 
living environment: Levels and risks. Order Number DE90705994. 
Available from NTIS (US Sales Only), PC A15/MF A01. 

Information on experimental pulmonary carcinogenesis by radon 
and its daughters has come mostly from experiments carried out in 
France and United States of America. In rats a dose response re- 
lation was estimated to be linear with dose at low dose region. 
Studies of rats exposed daily to radon and radon daughters indi- 
cated that the frequency of pulmonary cancer at total exposure 
greater than 3000 WLM was greater when the exposure rates were 
low. At low total exposures the dose-rate effect was less apparent. 
Cigarette smoke increased the pulmonary cancer in rats but de- 
creased in dogs. The decrease may be due to a decrease of 
absorbed doses with increased secretion of mucus and to an en- 
hancement of mucociliary clearance. After inhalation of 2@*Ru at 
equilibrium with radon daughters, rats were inoculated intrapleurally 
with asbestos fibres or glass fibres. The additive co-carcinogenic 
effects of this type of insult were demonstrated by the increased in- 
cidence of malignant thoracic tumours. As for species differences, 
dogs and hamsters are relatively resistant to cancer induction and 
rats are sensitive. While bronchogenic carcinomas are the most 
frequently observed radiation-induced pulmonary cancer in hu- 
mans, bronchioloalveolar carcinomas are the most frequent type in 
most animal species. (author). 


11604 (NIRS-M-73, pp. 242-252) Lung cancer risks due to 
radon inhalation: A review of epidemiological researches. . 
Yoshimoto, Yasuhiko (Radiation Effects Research Foundation, Hi- 
roshima (Japan)). National Inst. of Radiological Sciences, Chiba 
(Japan). Mar 1989. (in Japanese). (CONF-8712153-: 15. NIRS 
seminar on environmental research, Chiba (Japan), 3-4 Dec 1987). 
In Radon in the living environment: Levels and risks. Order Num- 
ber DE90705994. Available from NTIS (US Sales Only), PC 
A15/MF A01. 

The earliest observation of excessive lung cancer due to expo- 
sure to radioactive ores occurred in the Schneeburg mining areas. 
It is now well accepted that the hazard of lung cancer to such min- 
ers is attributable to exposure to alpha-emitting radon daughters. 
The author reviewed five epidemiological surveys of lung cancer 
risk involving underground mine workers as well as other related 
papers. ideally, one wouid like to be able to separate lung cancers 
attributable to radon daughters as opposed to cigarette smoking. In 
relation to this, epidemiological findings on the role of cigarette- 
smoking among underground mines were summarized. Due to the 
limited sources of information, extrapolation from the occupational 
exposure experience was taken to estimate the effect of exposure 
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to radon daughters in the general environmental situation. The ap- 
plication of two lifetime risk models (Harley's model and a relative 
risk model used in ICRP Pub.50) was reviewed. The author con- 
cluded that the effect of environmental exposure to radon 
daughters on lung cancer risk is difficult to ascertain through epi- 
demiological surveys due to the difference in relative importance of 
confounding factors such as smoking in the general population and 
the occupationally exposed groups. (author). 


11605 (PB-90-108291/XAB) Response differences between 
two soybean cultivars with contrasting UV-B radiation sensi- 
tivities. Murali, N.S.; Teramura, A.H.; Randall, S.K. Maryland 
Univ., College Park, MD (USA). Dept. of Botany. 1988. 8p. Avail- 
able from NTIS, PC A02/MF A01. 

Pub. in Photochemistry and Photobiology, Vol. 48, No. 5, 653- 
657(1988). 

Soybeans (Glycine max (L.) Merr. cvs. Essex and Williams) were 
grown in an unshaded greenhouse under two levels of biologically 
effective ultraviolet-B (UV-BBE) radiation (effective daily dose: 0 
and 11.5 kJ m-2) for 34 days. Ultraviolet-B radiation reduced leaf 
area and total plant mass in Essex but these parameters were 
unaffected in Williams. Differences in both anatomical and bio- 
chemical characteristics were found between cultivars. Some of 
these differences were inherently distinct between cultivars while 
others were variable, induced by UV treatment. Specific leaf 
weight, an estimate of leaf thickness, was unchanged in Essex but 
increased in Williams with UV-B irradiation. The relative increase in 
concentration of UV-absorbing compounds in leaf tissues after 
UV-B irradiation was greater in Williams. The composition of UV- 
absorbing compounds in leaf tissues differed between the two 
cultivars but was unaffected by UV-B radiation. Although total solu- 
ble proteins and total peroxidase activity were similar between 
cultivars, several electrophoretically distinct peroxidase activities 
were detected. 


11606 Analyses of combined mortality data on workers at 
the Hanford Site, Oak Ridge National Laboratory, and Rocky 
Flats Nuclear W. Plant. Gilbert, E.S. (Pacific Northwest 
Laboratory, Richland, WA (USA)); Fry, S.A.; Wiggs, L.D.; Voelz, 
G.L.; Cragle, D.L.; Petersen, G.R. Radiation Research (USA), 
120(1): 19-35 (Oct 1989). 

An important objective of studies of workers exposed occupation- 
ally to chronic low doses of ionizing radiation is to provide a direct 
assessment of health risks resulting from this exposure. This objec- 
tive is most effectively accomplished by conducting combined 
analyses that allow evaluation of the totality of evidence from all 
study populations. In this paper, combined analyses of mortality in 
workers at the Hanford Site, Oak Ridge National Laboratory, and 
Rocky Flats Nuclear Weapons Plant are presented. These com- 
bined analyses provide no evidence of a correlation between 
radiation exposure and mortality from all cancer or from leukemia. 
Of 11 other specific types of cancer analyzed, multiple myeloma 
was the only cancer found to exhibit a statistically significant corre- 
lation with radiation exposure. Estimates of the excess risk of all 
cancer and of leukemia, based on the combined data, were nega- 
tive. Upper confidence limits based on the combined data were 
lower than for any single population, and were similar to estimates 
obtained from recent analyses of A-bomb survivor data. These re- 
sults strengthen support for the conclusion that estimates obtained 
through extrapolation from high-dose data do not seriously under- 
estimate risks of low-dose exposure, but leave open the possibility 
that extrapolation may overestimate risks. 


11607 Biophysical aspects of heavy ion interactions in 
matter. Schimmerling, W. (Research Medicine and Radiation Bio- 
physics Division, Lawrence Berkeley Laboratory, University of 
California, Berkeley, CA 94720 (US)); Wong, M.; Ludewigt, B.; 
Phillips, M.; Alpen, E.L.; Powers-Risius, P.; DeGuzman, RWwJ.; 
Townsend, L.W.; W AIP Conference Proceedings (American Insti- 
tute of Physics) Conference Proceedings (USA), 186(1): 369-380 
(15 May 1989). DOE Contract AC03-76SF00098. (CONF- 
8711149-: Conference on high energy radiation background in 
space, Sanibel Island, FL (USA), 2-5 Nov 1987). 

The biological effects of high energy, high charge nuclei (HZE 
particles) occupy a central role in the management of space radia- 
tion hazards due to galactic cosmic rays. For the energy range of 





interest, the mean free path for nuclear interactions of these heavy 
ions is comparable to the thickness of the material traversed, and 
a significant fraction of stopping particles will undergo a nuclear re- 
action with the nuclei of the stopping material. Transport methods 
for HZE particles are dependent on models of the interaction of 
man-made systems with the space environment to an even greater 
extent than methods used for other types of radiation. Hence, there 
is a major need to validate these transport codes by comparison 
with experimental data. The basic physical properties of HZE parti- 
cles will be reviewed and illustrated with the results of nuclear 
fragmentation experiments performed with 670A MeV neon ions in- 
cident on a water absorber and with measurements of multiple 
Coulomb scattering of uranium beams in copper. Finally, the extent 
to which physical measurements yield radiobiological predictions is 
illustrated for the example of neon. 


11608 New astronaut radiation exposure limits and implica- 
tions of proposed changes in quality factors. Nachtwey, D.S. 
(NASA Johnson Space Center, Houston, TX 77058 (US)); Fry, 
R.J.M. AIP Conference Proceedings (American Institute of Physics) 
Conference Proceedings (USA), 186(1): 432-433 (15 May 1989). 
(CONF-8711149—: Conference on high energy radiation back- 
ground in space, Sanibel Island, FL (USA), 2-5 Nov 1987). 

New limits on Astronaut radiation exposure are presented. These 
limits are in radiation protection and measurement (NCRP). (AIP) 


11609 A plasmid carrying mucA and mucB genes from 
pKM101 in Haemophilus influenzae and Escherichia colli. 
Spikes, D. (Brookhaven National Lab., Upton, NY (USA)); Setiow, 
J.K. Journal of Bacteriology (USA), 171(10): 5753-5755 (Oct 
1989). 

The plasmid pMucAMucB, constructed from the Haemophilus in- 
fluenzae vector pDM2, and a similar plasmid, constructed from 
pBR322, increased the survival after UV irradiation of Escherichia 
coli AB1157 with the umu-36 mutation and also caused 
UV-induced mutation in the E. coli strain. In H. influenzae, pMucA- 
MucB caused a small but reproducible increase in survival after UV 
irradiation in wild-type cells and in a rec-1 mutant, but there was 
no increase in spontaneous mutation in the wild type or in the rec- 
1 mutant and no UV-induced mutation. 


5603 Chemicals Metabolism and Toxicology 
Refer also to citation(s) 10764, 11320, 11406, 11421, 11459, 11468 


11610 (AD-A-212055/8/XAB) Hydrophone investigations of 
earthquakes and explosion generated high-frequency seismic 
phases. Technical report, 1 November 1985-31 May 1989 (Fi- 
nal). Walker, D.A. Hawaii Univ., Honolulu, Hl (USA). Hawaii Inst. of 
Geophysics. 30 Jun 1989. 81p. Available from NTIS, PC A05/MF 
A01. 

This report presents brief descriptions of published papers, in- 
house reports, or abstracts sponsored by this grant. A sampling of 
highlights from these investigations includes: (1) There is a strong 
correlation between ocean surface-wind velocities and ocean- 
bottom noise in the frequency range of 0.5 to 30 Hz; (2) Sites 
favorable for the detection of weak short-period signals may be 
found on the deep-ocean bottom in regions with low wind; (3) The 
yield of large explosions might be disguised by siting the explosion 
at a location that selectively defocuses energy towards continents 
where most seismic stations are located; (4) The Wake Island 
array provides very stable measures of yield; (5) A moderate un- 
derground nuclear explosion appropriately placed in a subduction 
zone (e.g., the Kuril-Kamchatka portion of the circum-Pacific arc) 
could escape detection by the existing conventional network of 
continental and island seismic stations; (6) A new trench extending 
over 5000 km from the Marianas trench to the Tonga trench may 
be forming in the southwest Pacific; (7) A significant number of 
earthquakes, unreported by the conventional world wide network of 
seismic stations, are located within the interior of the Northwestern 
Pacific Basin. 


11611 (CONF-900246-1) Risk analysis: Fundamental con- 
cepts, regulatory toxicology, and relative comparisons from 
radiation biology. Jones, T.D. Oak Ridge National Lab., TN 
(USA). [1990]. 25p. Sponsored by U.S. DOE Energy Research. 
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DOE Contract ACO5-840R21400. From Health Physics Society 
midyear topical symposium on risk analysis; Atlantic City, NJ 
(USA); 5 Feb 1990. Order Number DE90002466. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This talk uses fundamental concepts, and through usage reviews 
some definitions (which are underlined in the text) in the area of 
generalized risk analysis, methods currently used in regulatory 
toxicology to evaluate risk or hazard from carcinogenic and noncar- 
cinogenic chemicals, and basic radiation physics and radiobiology 
as related to x and gamma photons. After a review of fundamen- 
tals, a suggested modification is made to use concepts which have 
been applied for decades in radiation protection as a template to 
reduce inaccuracies and uncertainties in hazard evaluations for 
nonradiological pollutants. A two-step process is proposed: first the 
relative potency of agent A with respect to the reference agent, B, 
is defined in terms of the treatments, T,, and, Tg, which produce 
equal biological effect. Relative potency is then Tp/T,. This exer- 
cise yields a unitless hazard ranking. The second step is to couple 
the unitless hazard ranking to reference exposures which have 
been “generally regarded as safe.” Those reference exposures 
could be taken as the natural terrestrial radiation background, the 
toxicological equivalent of a reference meal comprised of common 
foodstuffs, or the toxicological equivalent of utility processes but 
otherwise pure drinking water. 37 refs., 6 figs., 4 tabs. 


11612 (CRIE-U-88069) Effect of coal fly ash inhalation on 
enzyme activities in the pulmonuary alveolar macrophage. 
Nishimura, lzumi; Negishi, Tadashi. Central Research Inst. of Elec- 
tric Power Industry, Abiko, Chiba (Japan). May 1989. 26p. (in 
Japanese). Order Number DE90734933. Available from NTIS (US 
Sales Only), PC AO3/MF A01. 

In this report the authors are concerned with the change in activ- 
ities of marker enzymes associated with AM (alveolar macrophage) 
phagocitization during coal fly ash inhalation into the lung alveoii. 
Preparing two groups of male hamsters, the one group was ex- 
posed to coal fly ash of mass concentration 5 mg/m, for ten days, 
and the other was served as control. At 1, 4, 7 and 10 days after 
initiation of exposure, lungs of some of the animals of both groups 
were lavaged, obtaining fluids which were contrifuged to collect 
lung free celis, of which most were found to be AM. Activities of 
two marker enzymes, namely lactate dehydrogenase and acid 
phosphatase, enzymes, namely locate dehydrogenase and acid 
phosphatase, and protein content in the fluids were examined to 
ascertain where inflammation or impairment occurred or not in lung 
epitherial cells or in free cells. No evidence of them was detected 
in both groups. Specific activity of succinate cytochrome c reduc- 
tase and that of pyruvate kinase were measured to examine the 
change in marker enzyme activities corresponding to AM phagociti- 
zation. In addition, specific activity of glucose 6-phosphate 
dehydrogenase was measured to examine the degree of AM activi- 
ties. The results of these measurements suggest that the lung was 
supplied with newly activated AM by cell division or infiltration dur- 
ing the exposure. 32 refs., 7 figs., 4 tabs. 


11613 (ORNL/M-975-Vol.3) The Installation Restoration 
Program Toxicology Guide: Volume 3. Oak Ridge National Lab.., 
TN (USA). Jul 1989. 737p. Sponsored by U.S. Department of 
Defense. DOE Contract AC05-840R21400. Order Number 
DE90003933. Available from NTIS, PC A99/MF A01 - OSTI; GPO 
Dep. 
One of the objectives of the US Air Force installation Restoration 
Program (IRP) is to provide individuals responsible for the manage- 
ment and implementation of the IRP with information to evaluate 
the health hazards associated with actual or potential contamina- 
tion of drinking water supplies. This IRP Toxicology Guide consists 
of four volumes which were initially issued in 1985~1987. The up- 
dated volumes of the Toxicology Guide include new regulatory 
requirements and recently published toxicology information. For 
each chemical in the IRP Toxicology Guide, the environmental fate, 
exposure pathways, toxicity, sampling and analysis methods and 
state and federal regulatory status are outlined. The material pro- 
vided is intended as an overview of key topic areas; no attempt 
was made to provide a comprehensive review. Users are encour- 
aged to read the Introduction to Volume 1 of the IRP Toxicology 
Guide before applying chemical-specific information. 
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11614 (PB-90-100454/XAB) Comparison of drinking-water 
mutagenicity with leaching of polycyclic aromatic hydrocar- 
bons from water distribution pipes. Basu, D.K.; Saxena, J.; 
Stoss, F.W.; Santodonato, J.; Neal, M.W. Syracuse Research 
Corp., NY (USA). Life and Environmental Sciences Div. 1987. 20p. 
Available from NTIS, PC A03/MF A01. 

Pub. in Chemosphere, Vol. 16, No. 10-12, 2595-2612(Dec 
1987). 

™ primary objectives of this study were to examine the 
changes in concentration of six polycyclic aromatic hydrocarbons 
(PAH) and the possibility of changes in mutagenic potential of 
treated waters as a result of their passage through commonly used 
distribution pipes. With the exception of the finished water taken at 
one treatment plant in which the total concentration of the six PAH 
was 138.5 parts per trillion (ppt), the total initial concentration in all 
other treated water ranged from 0 to 13.4 ppt. The corresponding 
total PAH concentration in water after passage through the distribu- 
tion pipes varied from 0 to 61.6 ppt. This demonstrated that PAH 
concentration in water can increase as a result of their passage 
through coated distribution pipes. Mutagenic activity was also de- 
tected in many of the treated-water samples, however, the levels of 
this activity did not correlate with either the transit of water through 
the distribution system or the levels of PAH in the water. There 
was some evidence to indicate that the water-treatment process 
itself may have contributed to the mutagenicity observed in the fin- 
ished water. 


11615 (PB-90-100611/XAB) Effects of ozone and sulfur 
dioxide on yield of red clover and timothy. Kohut, R.J.; Lau- 
rence, J.A.; Amundson, R.G. Boyce Thompson Inst. for Plant 
Research, Ithaca, NY (USA). 1988. 8p. Available from NTIS, PC 
A02/MF A01. 

Pub. in Jnl. of Environmental Quality, Vol. 17, No. 4, 580- 
584(1988). 

A two-year study was conducted to evaluate the effects of O; 
and SOz, both alone and in combination, on the yield and quality 
of a mixed crop of red clover and timothy. Sulfur dioxide had no ef- 
fect on yield and there were no interactions between the pollutants. 
In the first year of the study, exposure to increasing concentrations 
of Oz led to reductions in yield primarily through reductions in the 
yield of red clover; there was little effect on the growth of timothy. 
in the second year, red clover had become less prevalent in the 
stand and O3 had no impact on total yield since the stand was 
dominated by the more O;-resistant timothy. In summary, the ef- 
fect of Oz on the yield of the stand of mixed forage was not only a 
function of the concentration of the pollutant, but also of the rela- 
tive O3-sensitivity and contribution to the stand for each species. 
Evaluations of crop quality indicated that with the exception of an 
increase in foliar sulfur, none of the treatments altered the vari- 
ables assessed. 


11616 (PB—90-100876/XAB) Chronic effects of low ph and 
elevated aluminum on survival, maturation, spawning and 
embryo-larval development of the fathead minnow in soft wa- 
ter. McCormick, J.H.; Jensen, K.M.; Anderson, L.E. Environmental 
Protection Agency, Duluth, MN (USA). Environmental Research 
Lab. 1989. 17p. (EPA-600/J-89/090). Available from NTIS, PC 
A03/MF A01. 

Pub. in Water, Air, and Soil Pollution, Vol. 43, 293-307(1989). 

Fathead minnows (Pimephales promelas) were exposed to a 
range of pH and Al concentrations in soft water (8 mg Ca/L) to de- 
termine effect levels at various life stages. The tested pH levels 
ranged from 8.0 through 5.2 and inorganic monomeric Al from 15 
through 60 micro g/L. Reproductive processes including spawning, 
embryogenesis, and early larval survival were more sensitive to 
acid stress than were juvenile growth and survival. Juvenile survival 
was significantly reduced at pH 5.2 + 60 micro g AVL (P <0.05). 
Spawning success was reduced at pH 6.0 and 5.5 (P <0.10) and 
failed completely at pH 5.2, regardless of Al concentration. The ef- 
fect of parental exposure on progeny survival was assessed by an 
interchange of embryos from the spawning treatment to all tested 
exposure conditions. When reared at pH 8.0 + 15 micro g AVL 
through 6.0 + 15 micro g AVL or at pH 5.5 + 30 micro g AVL, 
parental exposure did not significantly influence progeny survival. 
However, survival was significantly reduced among progeny from 
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brood fish reared at pH 5.5 + 15 micro g AI/L as compared to 
those spawned at pH 6.0 + 15 micro g AVL and above, or at pH 
5.5 + 30 micro g AVL (P <0.05). Juvenile or 15-day larval growth 
effects were not detected under any exposure condition (P <0.05). 
Ultimately, fatiiead minnow young-of-the-year recruitment and pro- 
duction potential can be expected to diminish when environmental 
PH falls to 6.0 and to fail completely at 5.5 and lower. 


11617 (PB-90-100934/XAB) Decrements in visual vigilance 
and perceptual tracking associated with small doses of carbon 
monoxide. Beard, R.R.; Grandstaff, N.W. Stanford Univ., CA 
(USA). School of Medicine. May 1972. 18p. Available from NTIS, 
PC A03/MF A01. 

Portions of this document are not fully legible. 

Effects of small doses of carbon monoxide on vigilance and per- 
ceptual tracking are reported. A significant decrement is observed 
in subjects’ ability to correctly identify visual signals and in accu- 
racy of visual-tracking tests. Small doses of carbon monoxide are 
concluded to have a perceptible effect on brain function. 


11618 (PB-90-103102/XAB) Effects of simulated acid rain 
on yield response of two soybean cultivars. Porter, P.M.; Ban- 
wart, W.L.; Hassett, J.J.; Finke, R.L. Illinois Univ., Urbana, IL 
(USA). Dept. of Agronomy. 1987. 9p. Available from NTIS, PC 
A02/MF A01. 

Pub. in Jnl. of Environmental Quality, Vol. 16, No. 4, 433- 
437(Oct-Dec 1987). See also PB-86-103132. 

Field experiments were conducted for 3 yrs. to determine the ef- 
fects of simulated acid rain on seed yield of two soybean (Glycine 
max (L.) Merr.) cultivars, 'Amsoy 71’ and "Williams 82’. Plants were 
treated biweekly with simulated rain of pH 5.6, 4.6, 4.2, 3.8, 3.4, 
and 3.0. For Amsoy 71 there was a linear decrease in yield with in- 
creasing rainfall acidity for 1 of 3 yrs but no significant effects for 
the other two. Thus, acid rain appears to reduce the yield of some 
soybean cultivars slightly, but this effect is not consistent from year 
to year. Amsoy 71 and Williams 82 soybean treated with the most- 
acidic rain, pH 3.0, resulted in average yields for the 3 yrs of the 
study of approximately 3% and 4% lower than the average yields 
for the other treatments, respectively. However, calculations from 
the response functions developed have shown that, at current lev- 
els of rainfall acidities, the effects on yield are very small. With an 
increase in rainfall acidity of 50% in Illinois, the predicted yield de- 
crease for Amsoy 71 and Williams 82 soybean would be less than 
1%. Similarly, the expected increase in yield of these cultivars 
would be 1% or less if acidity in the rainfall were reduced by 50%. 
While there may be beneficial effects of reduced S and N oxide 
emissions, these results suggest the resultant lower rainfall acidities 
are not likely to produce noticeable changes in soybean yields. 


11619 (PB—90-103110/XAB) Simulated acid-rain effects on 
yield response of two corn cultivars. Banwart, W.L.; Porter, 
P.M.; Hasset, J.J.; Walker, W.M. Illinois Univ., Urbana, IL (USA). 
Dept. of Agronomy. 1988. 8p. Available from NTIS, PC A02/MF 
A01. 

Pub. in Agronomy Jnl., Vol. 79, No. 3, 497-501(1987). 

Acid rain is a documented phenomenon over much of the east- 
ern and midwestern United States, including major portions of the 
Corn Belt. However, few studies report the effect of acid rain on 
yield of corn (Zea mays L.). Field experiments were conducted in 
1983 and 1984 on a Flanagan silt loam (fine, montmorillonitic, 
mesic Aquic Argiudoll) soil at Urbana, IL. Two corn cultivars (Pio- 
neer 3377 and B73 X Mo17) were protected from ambient rain by 
two automated movable rain exclusion shelters and were exposed 
to one of six simulated rain acidities ranging from pH 5.6 to 3.0. 
Analysis of the effect of rainfall pH on grain yield showed no signif- 
icant linear or quadratic trend (alpha = 0.10) for either cultivar in 
individual years or with both years combined. Comparisons among 
treatments for both cultivars showed rain simulants with no added 
acid (pH 5.6) resulted in grain yields that were not significantly 
different from the average grain yields of the other five pH treat- 
ments. These results imply that under normal environmental 
conditions and agronomic practices, rainfall at its present levels of 
acidity has little if any effect on corn yields. 


11620 (PB—90-103144/XAB) Effects of ambient ozone on 
respiratory function in active, normal children. Spektor, D.M.; 





Lippmann, M.; Lioy, P.J.; Thurston, G.D.; Citak, K. New York Univ. 
Medical Center, Tuxedo, NY (USA). 1988. 9p. Available from NTIS, 
PC A02/MF A01. 

Pub. in American Review of Respiratory Diseases, Vol. 137, 
313-320(1988). 

Respiratory functions were measured daily by spirometry over 
four weeks at a summer camp in northwestern New Jersey. Multi- 
ple regression analyses indicated that O3 concentration, cumulative 
daily O3 exposure, ambient temperature, and humidity were the 
most explanatory environmental variables for daily variations in 
function, and that O3 concentration had the strongest influence on 
FVC, PEFR, and MMEf. For FEV1, cumulative daily O3 exposure 
and heat stress had greater relative effects. Linear regressions 
were performed for each child between O; concentration and func- 
tion, and all average slopes were significantly negative (p <0.05) 
for PVC, FEV1, PEFR and MMEF for all children, and for boys and 
girls separately. The implications of these short-term effects are 
unknown. However, the results in these free living children are 
comparable to those found in chamber studies with comparable ex- 
posures. 


11621 (PB-90-103391/XAB) Request for assistance in pre- 
venting death from excessive exposure to chiorofluorocarbon 
113 (CFC-113). National Inst. for Occupational Safety and Health, 
Cincinnati, OH (USA). May 1989. 16p. (DHHS/PUB/NIOSH-89- 
109). Available from NTIS, PC A03/MF A01. 

Due to the recent incidence of death among a number of workers 
exposed to chlorofiuorecarbon-113 (CFC-113) in confined spaces 
or in areas with insufficient ventilation, the need for worker educa- 
tion as to the hazards of this chemical and the means of using it 
safely were stressed. The vapors of CFC-113 can cause death by 
cardiac arrhythmia or asphyxiation. Due to its high vapor pressure, 
CFC-113 can produce high ambient concentrations of vapor during 
normal use of the liquid. Four case reports were included which 
described 12 fatalities resulting from occupational exposure to 
CFC-113 in confined spaces. In the case studies, workers died 
while driving a military tank which had been flushed with CFC-113, 
while cleaning the inside of a small degreasing tank with CFC-113, 
while using CFC-113 to test for leaks in compressed air lines in a 
small room aboard a marine vessel, and while cleaning a vapor/ 
ultrasonic degreasing tank where metal parts were cleaned with 
CFC-113. In each case, proper protective equipment was not being 
used and the air quality in the confined space death case had not 
been checked prior to entry. Recommendations for controlling ex- 
posures to CFC-113 and other chlorofluorocarbons concerned 
hazard awareness, training, engineering controls, confined spaces, 
medical considerations, and personal protective equipment. 


11622 (PB-90-103433/XAB) Relation of cigarette smoking 
to risk of death of asbestos-associated disease among insula- 
tion workers in the United States. Hammond, E.C.; Selikoff, |.J. 
Mount Sinai School of Medicine, New York, NY (USA). Oct 1972. 
15p. Available from NTIS, PC A03/MF A01. 

Clinical studies are reported indicating that cigarette smoking 
greatly increases the risk of death by lung cancer among asbestos 
insulation workers. It has not been established that employment in 
asbestos-insulation industries increases the risk of lung cancer 
among nonsmokers. Cigarette smoking also may increase the risk 
of death from asbestosis, although to a much lesser extent than 
from lung cancer. The risk of death among nonsmoking asbestos- 
insulation workers is greater for asbestosis than for lung cancer. 
This indicates that even if asbestos workers stop cigarette smok- 
ing, it will still be necessary to reduce dust exposure levels below 
those concentrations associated with the occurrence of asbestosis. 
No definitive conclusions are reached in regard to the incidence of 
pleural mesothelioma and peritoneal mesothelioma associated with 
cigarette smoking. Studies do indicate, however, that radiologically 
evident pulmonary fibrosis is augmented in asbestos workers by 
cigarette smoking. There seems to be a definite, although limited, 
association between employment in asbestos insulation work and 
increased risk of death from cancer of the stomach, colon-rectum, 
and esophagus. 


11623 (PB-90-103524/XAB) Health-hazard evaluation report 
HETA 80-000-007, Interim report No. 1. Technical Assistance 
Project No. TA 80-7, General Services Administration, National 
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Capital Region, Washington, DC. Moseley, C.L.; Flesch, J.P. Na- 
tional Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA). Nov 1979. 9p. (HETA-80-000-007). Available from NTIS, 
PC A02/MF A01. 

The health status of 43 electricians who worked with transformer 
fluid containing polychlorinated biphenyls (PCBs) was evaluated. 
Transformer maintenance had been conducted at the site for about 
5 years. About 150 of 1100 transformers were leaking and/or were 
in need of immediate service. During the servicing procedure, the 
electrician visited the transformer and removed a sample of the 
fluid, returned to the work site, and tested the dielectric strength, 
and returned to the field site to replace the amount withdrawn with 
new askarel. Symptoms included skin rashes, headaches, loss of 
appetite, and possible sterility. No routine health monitoring was 
provided. None of the complaints had been documented to date. 
Personal protective equipment provided included gloves, coveralls, 
hard hats, chemical goggles and a half face organic vapor car- 
tridge respirator. Preliminary environmental air samples of selected 
areas in the work site ranged from nondetectable to 15 micro- 
grams/cubic meter (microg/cu m). A sample taken at a field site 
which contained a leaking transformer measured 30microg/cu m. 
These workers were also exposed to solvents used in cleanup of 
PCBs and solvents used in the askarel itself. Future plans include 
the medical examination of all 43 employees and a suitable com- 
parison group. Use of personal protective equipment and good 
work practices are recommended. 


11624 (PB-90-103532/XAB) Health-hazard evaiuation report 
HETA 86-380-1957, York International Corporation, Madis- 
onville, Kentucky. Crandall, M.S.; Albrecht, W.N.; Blade, L.M. 
National Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA). Apr 1989. 21p. (HETA-86-380-1957). Available from NTIS, 
PC A03/MF A01. 

An investigation was made of possible hazardous working condi- 
tions at a facility of the York International Corporation in 
Madisonville, Kentucky. Workers were apparently exposed to 
trichloroethylene (TCE) used to degrease parts which are assem- 
bled into tube and fin heat-exchange units for commercial and 
residential heat pumps. The coil department used 40 workers per 
shift, with three shifts working each day. Solvent degreasing was 
the commonly used cleaning method at this site. TCE concentra- 
tions in the breathing zones of workers in the coil department 
ranged from 31 to 38 parts per million (ppm) and averaged 34 ppm 
during the first day of the survey. The workers monitored included 
brazers, pushers, and coil handlers. One short-term potential expo- 
sure to greater than 100 ppm TCE was noted. All of the full shift 
exposures measured, except one, exceeded the NIOSH recom- 
mended exposure limit of 25 ppm. Workers experienced headache, 
dizziness, nausea, sleepiness, and irritation of the eye, nose, and 
throat. During the evaluation, two of the workers were escorted 
from the site by the NIOSH medical officer because of severe, 
acute symptoms. The report recommends measures to bring the 
operation into agreement with the published guidelines for worker 
exposure to TCE. 


11625 (PB—90-103607/XAB) In-situ assessment of geno- 
toxic hazards of environmental pollution. Sandhu, S.S.; Lower, 
W.R. Environmental Protection Agency, Research Triangle Park, 
NC (USA). Health Effects Research Lab. 1989. 13p. (EPA-600/J- 
89/041). Available from NTIS, PC A03/MF A01. 

Pub. in Toxicology and Industrial Health, Vol. 5, No. 1, 73- 
83(1989). 

The potential impact of environmental pollutants on human 
health can be evaluated by laboratory analysis of environmental 
samples or by measurement of biological effects on indigenous 
populations and/or specific test organisms placed in the environ- 
ment to be monitored. The organisms most commonly used to 
assess mutagenicity under real-world conditions are flowering 
plants, wild and captive mammals, and aquatic vertebrates. Plant 
species have been used to monitor ambient air quality around sev- 
eral major industrial cities in the USA, nuclear power plants, and 
industrial waste sites, and also to assess potential health effects of 
municipal sewage sludges. Domestic animals can be used as sen- 
tinels to provide information on effects of contaminants in the 
environment and have been used to a limited extent to evaluate 
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environmental influences on the occurrence of breast cancer and 
osteosarcoma. Cytogenetic analysis from feral and wild animals 
has been employed to assess health hazards and prioritize clean- 
up efforts at hazardous-waste sites. Aquatic animals have been 
used more often than terrestrial animals or plants to identify and 
characterize the genotoxic effects of environmental pollution. 


11626 (PB-90-103714/XAB) Synthesis of 3-(14)C-3-chiopo- 
4-(dichloromethy!l)-5-hydroxy-2(5H)-furanone and its use in a 
tissue distribution study in the rat. Ringhand, H.P.; Kaylor, 
W.H.; Miller, R.G.; Kopfler, F.C. Environmental Protection Agency, 
Cincinnati, OH (USA). Health Effects Research Lab. 1989. 10p. 
(EPA-600/J-89/065). Available from NTIS, PC A02/MF A01. 

Pub. in Chemosphere, Vol. 18, No. 11-12, 2229-2236(Jun 1989). 

A procedure for the synthesis of (14)C-MX using bromoacetic-2- 
(14)C acid as the starting material was developed. Use of the 
radiolabeled product in a distribution study in the rat indicated that 
the majority of the radioactivity was cleared in feces (47%) and 
urine (33%) within 48 hours. The parent compound was not de- 
tected in blood samples taken after 48 hours or in the feces and 
urine samples. 


11627 (PB-90-103813/XAB) Cancer risk of insulation work- 
ers in the United States. Selikoff, |.J.; Hammond, E.C.; Seidman, 
H. Mount Sinai Schoo! of Medicine, New York, NY (USA). 4 Oct 
1972. 25p. Available from NTIS, PC A03/MF A01. 

Three investigations were made of workers exposed to asbestos- 
insulation materials. In one study, the entire membership of the 
insulation workers union in the United States and Canada was reg- 
istered for observation. Another group consisted of workers hired 
between 1941 and 1945 by a factory which manufactured amosite 
asbestos insulation materials until 1954. Among asbestos- 
insulation workers in the U.S., approximately one death in five has 
been the result of lung cancer. Incidence of gastro-intestinal cancer 
was more than double that of the general population, and 
mesothelioma was responsible for 7% of all deaths. Increased inci- 
dence of lung cancer was seen as soon as 10 to 14 years from 
onset of exposure. It is suspected that more intense exposure ex- 
perienced by factory workers is associated with earlier appearance 
of asbestos lung cancer. However, although early lung cancer in- 
crease was seen, the greater increase occurred 30 to 45 years 
from exposure onset, especially among the less intensely exposed 
insulation workers. Data indicate that these risks were associated 
with the asbestos insulation materials per se. There was no evi- 
dence that chrysotile was associated with greater risk than 
amosite, or vice versa. 


11628 (PB-90-103821/XAB) Animal model validation stud- 
les. Final report. Frazer, D.G. National Inst. for Occupational 
Safety and Health, Morgantown, WV (USA). 1989. 93p. Available 
from NTIS, PC AO5/MF A01. 

The project objectives were the development of a system to be 
used for exposing small laboratory animals to the respirable frac- 
tion of cotton dust found in a cotton mill, and testing an animal 
model of byssinosis which could be used to study the development 
of the disease in humans. This final report contains 10 published 
papers of the research at various stages of completion. A descrip- 
tion of the cotton dust exposure system optimization techniques 
and measurements of the resulting improvements are noted in 
these articles. The final system developed used a large, modified, 
Pitt-3 cotton generator to expose up to 10 animals simultaneously 
to cotton dust in a Wahman stainless steel chamber. The acousti- 
cal powered generator, which was developed for the project to 
resuspend cotton dust has been very useful in resuspending other 
agricultural dusts. The development of an animal model for byssi- 
nosis involved verifying results of other investigators, developing 
and testing several new methods to evaluate pulmonary function in 
guinea pigs following acute cotton dust exposures, and modifica- 
tion of the cotton dust response using drug mediators. 


11629 (PB—90-103870/XAB) Toxicological profile for vinyl 
chloride. Final report. Syracuse Research Corp., NY (USA). Aug 
1989. 118p. Available from NTIS, PC AO6/MF A01. 

This Profile is intended to characterize succinctly the toxicologi- 
cal and health-effects information for vinyl chlorides. It identifies 
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and reviews the key literature that describes the substances’s toxi- 
cological properties. Other literature is presented but described in 
less detail. The profile is not intended to be an exhaustive 
document; however, more comprehensive sources of specialty in- 
formation are referenced. The profile begins with a public health 
statement, which describes in nontechnical language the sub- 
stance’s relevant toxicological properties. Following the statement 
is material that presents levels of significant human exposure and, 
where known, significant health effects. The adequacy of informa- 
tion to determine the substance’s health effects is described. 
Research gaps in nontoxic and health effects information are de- 
scribed. Research gaps that are of significance to the protection of 
public health will be identified in a separate effort. The focus of the 
document is on health and toxicological information. 


11630 (PB-90-106303/XAB) Effects of ozone and water 
stress, separately and in combination, on soybean yield. Miller, 
J.E.; Heagle, A.S.; Vozzo, S.F.; Philbeck, R.B.; Heck, W.H. North 
Carolina State Univ., Raleigh, NC (USA). 1989. 10p. Available from 
NTIS, PC A02/MF A01. 

Pub. in Jnl. of Environmental Quality, Vol. 18, 330-336(1989). 

A primary concern in applying existing O3-effects data on crop 
production is the relatively unknown influence of soil moisture 
which may modify plant response to O3. One of the deficiencies in 
performing field experiments to test the influence of soil moisture 
on crop response to O3, has been the lack of control of soil 
moisture conditions in open-top chamber plots. In 1986 a field ex- 
periment was performed with soybean to test the influence of 
moderate water stress on the yield response to O3. Open-top field 
chambers were used to expose plants to a range of O3 concentra- 
tions, and rain exclusion caps were used on individual chambers to 
help regulate soil moisture levels. There were three soil moisture 
treatments (well-watered (WW), water-stressed (WS), and well- 
watered with permanent rain exclusion caps that were in place from 
35 days after planting until physiological maturity (WW-C)). In the 
WW and WS treatments, the rain caps were put in place only dur- 
ing an exceptionally wet period from mid-August to mid-September. 
The WW and WW-C treatments had approximately the same yield 
and a similar response to Oz, indicating that the presence of the 
caps for most of the growing season had little effect on growth or 
sensitivity to O3. The WS plots yielded 15 to 18% less that the 
WW and WW-C plots, but water stress did not change the relative 
response to Oz (i.e., no significant Os x water interaction). Based 
on a Weibull dose-response model, O3 reduced the yield of Young 
soybean 13% at a concentration of 0.05 microL/L (12 h/d seasonal 
mean) compared to a hypothetical background of 0.02 microL/L. 


11631 (PB-90-108655/XAB) Primary gas toxicities and 
smoke-particle characteristics during a two-stage combustion 
of mine-conveyor belts: Development of a test parameter. Re- 
port of Investigations/1989. De Rosa, M.I.; Litton, C.D. Bureau of 
Mines, Pittsburgh, PA (USA). Pittsburgh Research Center. 1989. 
21p. (BUMINES-RI-9250). Available from NTIS, PC AO3/MF A01. 

The U.S. Bureau of Mines performed experiments to determine if 
the primary gas toxicities evolved during the early(-300 C) and 
later (> or equal to 400 C) combustion stages of mine conveyor 
belts could be predicted by a smoke-particle characteristic. The ex- 
periments were conducted in an approximately 20-L furnace at set 
furnace temperatures of 150, 250, and 1,000 C, with a furnace 
airflow of 10 Limin. The variables studied, as a function of time, in- 
cluded hydrogen chloride and carbon monoxide concentrations, the 
average smoke-particle diameter (dg) and number concentration 
(no), and the product of the average smoke-particle diameter and 
concentration (dgno). Other variables included the sample and fur- 
nace temperatures and the sample mass weight loss. Results 
show that the inverse of the smoke particle diameter-concentration 
product (1/dgno) correlates directly with the hydrogen chloride and 
carbon monoxide toxicities released in large quantities during the 
early and later stages of combustion. 


11632 (PB-90-110149/XAB) Toxicology and carcinogenesis 
studies of tribromomethane (bromoform) (CAS No. 75-25-2) in 
F344/N rats and B6C3f1 mice (gavage studies). Technical re- 
port series. Melnick, R.L. National Toxicology Program, Research 
Triangle Park, NC (USA). May 1989. 189p. (NTP-TR-350). Avail- 
able from NTIS, PC AOS/MF A01. 





Toxicology and carcinogenesis studies were conducted by ad- 
ministering doses of 0, 100, or 200 mg/kg tribromomethane in corn 
oil by gavage, 5 days per week for a period of 103 weeks, to 
groups of 50 rats of each sex and 50 female mice. Groups of 50 
male mice were administered 0, 50, or 100 mg/kg tribromomethane 
on the same schedule. Under the conditions of these 2-year gav- 
age studies, there was some evidence of carcinogenic activity of 
tribromomethane for male F344/N rats and clear evidence of car- 
cinogenic activity for female F344/N rats, based on increased 
incidence of uncommon neoplasms of the large intestine. Reduced 
survival for male rats given 200 mg/kg tribromomethane lowered 
the sensitivity of the group to detect a carcinogenic response. 
Chemically related noneopliastic lesions included fatty change and 
active chronic inflammation of the liver in male and female rats, 
minimal necrosis of the liver in male rats, and mixed cell foci of the 
liver in female rats. There was no evidence of carcinogenic activity 
for .ale B6C3F1 mice given 50 or 100 mg/kg tribromomethane or 
for female B6C3F1 mice given 100 or 200 mg/kg; male mice might 
have been atle to tolerate a higher dose. Survival of the female 
mice was ré .uced, partly due to a utero-ovarian infection. 


11633 (PB-90-110206/XAB) Toxicology and carcinogenesis 
studies of benzyi alcohol (CAS No. 100-51-6) in F344/N rats 
and B6C3f1 mice (gavage studies). Technical report series. Di- 
eter, M.P. National Toxicology Program, Research Triangle Park, 
NC (USA). Jun 1989. 152p. (NTP-TR-343). Available from NTIS, 
PC AO8/MF A01. 

Two-year toxicology and carcinogenesis studies of benzyl alcohol 
were conducted by administering the chemicai in corn oil by gav- 
age to groups of 50 rats of each sex at doses of 0, 200, or 400 
mg/kg. Groups of 50 mice of each sex were administered 0, 100, 
or 200 mg/kg according to the same schedule. Under the condi- 
tions of these 2-year gavage studies, there was no evidence of 
carcinogenic activity of benzyl alcohol for male or female F344/N 
rats dosed with 200 or 400 mg/kg. Survival in both dose groups of 
female rats was 50% that of vehicle controls, primarily due to an 
increased number of gavage-related deaths. There was no evi- 
dence of carcinogenic activity of benzyl alcohol for male or female 
B6C3F1 mice dosed with 100 or 200 mg/kg for 2 years. 


11634 (PB—90-110503/XAB) Risks to California forests due 
to regional ozone pollution: A data base and ranking of forest 
sensitivity. Final report. Peterson, D.C.; Rowe, R.D.; Sueker, 
J.K.; Daly, C.; Moore, G. RCG/Hagler, Bailly and Co., Inc., Boulder, 
CO (USA). Feb 1989. 183p. Available from NTIS, PC AO9/MF A01. 

This project collected, calculated, and synthesized biological, 
economic, geographic, and ozone monitoring data into a gridded 
data base describing forested areas in California. Current and 
potential ozone risks to forest areas of California were then esti- 
mated. Over 50% of the forested areas in 12 California counties, 
five out of 19 national forests and 13 California watershed designa- 
tion areas were found to be at high risk to ozone using a .045 
ppm, 12-hour seasonal ozone standard. 


11635 (PB-90-110511/XAB) Field assessment of the effects 
of ambient ozone on cotton gossypium hirsutum in the San 
Joaquin Valley. Final report, 6 January 1988-6 October 1989. 
Olszyk, D.M.; Bassett, R.; Johnson, S.; Kats, G.; Kerby, T. Califor- 
nia Univ., Riverside, CA (USA). Statewide Air Pollution Research 
Center. Aug 1989. 141p. Available from NTIS, PC A07/MF A01. 
This study was conducted to determine whether air pollution in- 
duced yield losses estimated for cotton on the basis of controlled 
studies reasonably represent yield losses actually occurring in the 
field. The experimenters exposed field grown cotton plants to either 
carbon-filtered or ambient air inside open topped chambers at four 
field sites representing a range of air pollution levels found in the 
San Joaquin Valley. 'S-J2’ cotton, the cultivar most widely grown in 
the San Joaquin Valley, was used in the experiment. Yield reduc- 
tions due to ambient air pollutants at three of the sites (Five Points, 
Hanford, Shafter) were similar to those predicted using dose- 
response equations derived from previous studies. Actual yield loss 
at the fourth site (Dinuba) was greater than expected. Visible injury 
reflected differences in pollutant exposure, but differences in injury 
levels were not statistically significant. Ambient air pollutant 
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exposure did not affect stomatal conductance or transpiration. Dif- 
ferences detected in these variables were intermittent and likely 
due to site factors other than air pollution. 


11636 (PB-90-111543/XAB) Novel approach to the use of 
graph theory in structure-activity relationship studies. Applica- 
tion to the qualitative evaluation of mutagenicity in a series of 
nonfused ring aromatic compounds. Klopman, G.; Raychaud- 
hury, C. Case Western Reserve Univ., Cleveland, OH (USA). 1988. 
14p. Available from NTIS, PC AO3/MF A01. 

Pub. in Jni. of Computational Chemistry, Vol. 9, No. 3, 232- 
243(1988). 

A novel approach to the application of graph theory in structure- 
activity relationship studies is described. An information-theoretical 
topological index for the vertices of a molecular graph has been 
used for the qualitative evaluation of the mutagenic activity of a se- 
ries of nonfused ring aromatic compounds. The use of a vertex 
index contrasts with the conventional approach of using a topologi- 
cal index for the entire molecule. The idea is to identify regions, or 
substructures in the molecules (molecular graphs) which may be 
used to determine certain biological activity of chemical com- 
pounds. The results obtained indicate that the present approach is 
capable of classifying the mutagenic activity of the compounds 
under consideration and may find useful application in structure- 
activity relationship studies of diverse bioactive compounds. 


11637 (PB—90-111626/XAB) Uptake, distribution, and 
metabolism of four organic chemicals by soybean plants and 
barley roots. McFarlane, C.; Nolt, C.; Wickliff, C.; Pfleeger, T.; 
Shimabuku, R. Environmental Protection Agency, Corvallis, OR 
(USA). Environmental Research Lab. 1987. 12p. (EPA-600/J- 
87/489). Available from NTIS, PC AO3/MF A01. 

Pub. in Jnl. of Environmental Toxicology and Chemistry, Vol. 6, 
847-856(1987). 

The uptake of bromacil, dichlorobenzonitrile (DCBN), nitroben- 
zene (NB) and dinitrobenzene (DNB) was studied in isolated barley 
roots and mature soybean plants. The uptake rate constants for 
soybean plants were in the order of DCBN = bromacil < NB < 
DNB. The same pattern was evident for the root tissue test, except 
for DNB. Metabolism of the (14)C-labeled chemicals indicated that 
DCBN was metabolized in the leaves but not in the roots. DNB 
was metabolized in the roots, and bromacil remained primarily as 
parent compound. A method for obtaining uptake rate constants is 
described. 


11638 (PB—90-112822/XAB) Extrapolation modeling: Ad- 
vancements and research issues in lung dosimetry. Miller, F.J.; 
Smolko, E.D.; Crapo, J.D. Duke Univ., Durham, NC (USA). 1989. 
23p. Available from NTIS, PC A03/MF A01. 

One of the great challenges in environmental medicine is to de- 
fine more accurately the adverse health effects likely to be 
encountered by exposures to these pollutants, since reducing ex- 
posure to zero is not politically and economically achievable. For 
many common pollutants, accurate extrapolations from animal toxi- 
cology studies to humans and from short-term to long-term chronic 
effects are essential. Extrapolation models which can be verified 
and have characteristics that can be generalized across classes of 
pollutants offer the only feasible approach for obtaining the data 
needed to assess effects of large number of pollutants in the envi- 
ronment. Physical testing of the acute and chronic effects in 
multiple animal species for large numbers of different pollutants is 
not an economically realistic approach. This conference focused on 
oxidant air pollutants and modeling of the respiratory system. 
These are areas in which some of the most extensive data bases 
exist in the relatively young field of extrapolation modeling. The 
successful development of effective new models requires a com- 
bined input from creative investigators in a broad number of fields. 
One of the primary purposes of the conference was to assemble 
these types of investigators in a forum that could focus future 
research efforts in areas of common interest and facilitate the de- 
velopment and testing of better extrapolation models. 


11639 (PB—90-851080/XAB) Bioaccumulation of heavy met- 
als in marine communities. January 1984-August 1989 


ERA Vol. 15, No. 5 385 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5603 Chemicals Metabolism and Toxicology 


(Citations from Pollution Abstracts). Report for January 1984- 
tt 1989. National Technical Information Service, Springfield, 
VA (USA). Nov 1989. 75p. Available from NTISPC NO1/MF NO1. 

See also PB—90-851098. 

This bibliography contains citations concerning biological accu- 
mulation of heavy metals by marine organisms. Articles include 
surveys of marine organisms and their heavy-meta! content, with 
specific references to metal accumulation such as mercury, cad- 
mium, selenium, aluminum, lead, vanadium, copper, arsenic, tin, 
chromium, zinc, and others. The effects of environmental variables 
on the bioavailability of metals, and the nature of metal-ion com- 
plexation, are also considered. The use of species as pollution 
indicators is referenced, as well as some discussion of pollutant 
sources. Toxicity of metals is referenced in related publications. 
(Contains 147 citations fully indexed and including a title list.) 


11640 (PB-90-851221/XAB) Toxicity of phtalates. June 
1973-October 1989 (Citations from the Rubber and Plastics Re- 
search Association data base). Report for June 1973-October 
1989. National Technical Information Service, Springfield, VA 
(USA). Nov 1989. 58p. Available from NTISPC NO1/MF N01. 

Supersedes PB—88-858295. 

This bibliography contains citations concerning the toxicity of ph- 
talates. Tests conducted by the National Toxicology Program and 
the Chemical Manufacturers Association are cited, and results are 
presented. Studies of phtalates used in food-contact applications 
include migration studies of phtalates from plastics into foods. 
Toxicology studies of phtalates used in medical and surgical appli- 
cations are included. Phtalate toxicity to plants is discussed. (This 
updated bibliography contains 118 citations, 11 of which are new 
entries to the previous edition.) 


11641 (WSRC-OS-89-92) 7 day chronic ceriodaphnia toxic- 
ity test — reproductive: F/H area ETF discharge: Test date 
January 13, 1989. Westinghouse Savannah River Co., Aiken, SC 
(USA); Enwright Environmental Consulting Labs., Greenville, SC 
(USA). 1989. 11p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract ACO9-89SR18035. Order Number DE90004696. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This toxicity test was conducted to determine if the effluent 
causes death (acute toxicity) or reduction in the reproduction of the 
test organisms (chronic toxicity) during a seven day period. A series 
of dilutions of the effluent are set to determine how much the efflu- 
ent must be diluted before toxic effects are no longer noted. Acute 
toxicity is checked by statistically analyzing whether significantly 
more organisms die in the effluent dilutions than in the contro! treat- 
ment, and, if significantly more die, how much the effluent must be 
diluted so as to kill only 50% of the test organisms (the LC50). 
Chronic toxicity is checked by statistically analyzing whether signifi- 
cantly fewer young are produced by test organisms exposed to the 
effluent dilutions. Results indicate the lowest effluent concentration 
which shows a toxic effect (the LOEC) and the highest effluent 
concentration which does not demonstrate an effect (NOEC). 


11642 (WSRC-OS-89-93) Ceriodaphnia survival/ 
reproduction test: F/H area ETF discharge: Test date, Febru- 
ary 16, 1989. Westinghouse Savannah River Co., Aiken, SC 
(USA); Enwright Associates, Inc., Greenville, SC (USA). 20 Jul 
1989. 13p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO9-89SR18035. Order Number DE90004699. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This toxicity test was conducted to determine if the effluent 
causes death (acute toxicity) or reduction in the reproduction of the 
test organisms (chronic toxicity) during a seven day period. A se- 
ries of dilutions of the effluent are set to determine how much the 
effluent must be diluted before toxic effects are no longer noted. 
Acute toxicity is checked by statistically analyzing whether signifi- 
cantly more organisms die in the effluent dilutions than in the 
control treatment. Chronic toxicity is checked by statistically analyz- 
ing whether significantly fewer young are produced by test 
organisms exposed to the effluent dilutions. Results indicate the 
lowest effluent concentration which shows a toxic effect (the 
LOEC) and the highest effluent concentration which does not 
demonstrate an effect (NOEC). 
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11643 (WSRC-OS-—89-94) Ceriodaphnia survival/ 
reproduction test: F/H area ETF discharge: Test date, June 17, 
1989. Westinghouse Savannah River Co., Aiken, SC (USA); En- 
wright Associates, Inc., Greenville, SC (USA). 1989. 13p. 

ored by U.S. DOE Defense Programs. DOE Contract ACO9- 
89SR18035. Order Number DE90004700. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This toxicity test was conducted to determine if the effluent 
causes death (acute toxicity) or reduction in the reproduction of the 
test organisms (chronic toxicity) during a seven day period. A series 
of dilutions of the effluent are set to determine how much the efflu- 
ent must be diluted before toxic effects are not longer noted. Acute 
toxicity is checked by statistically analyzing whether significantly 
more organisms die in the effluent dilutions than in the control treat- 
ment. Chronic toxicity is checked by statistically analyzing whether 
significantly fewer are produced by test organisms exposed to the 
effluent dilutions. Results indicate the lowest effluent concentration 
which shows a toxic effect (the LOEC) and the highest effluent 
concentration which does not demonstrate an effect (NOEC). 


11644 Immunofiuorescence detection for fiber optics chem- 
ical and biological sensors. Vo-Dinh, T. (Oak Ridge National 
Lab., Advanced Monitoring Development Group, Health and Safety 
Research Div., PO Box X, Oak Ridge, TN (US)); Tromberg, B.J.; 
Sepaniak, M.J.; Griffin, G.D.; Ambrose, K.R.; Santella, R.M. pp. 
213 of Fluorescence detection Il. Menzel, E.R SPIE Society of 
Photo-Optical Instrumentation Engineers, Bellingham, WA (1988). 
(CONF-8801103—: Fluorescence detection Il, Los Angeles, CA 
(USA), 13-15 Jan 1988). 

This paper presents the development and application of im- 
munofluorescence spectroscopy in fiberoptics-based chemical and 
biological sensors. Focus is on a fluoroimmuno-sensor (FIS), which 
combines the excellent specificity of the antigen-antibody reaction 
and the high sensitivity of laser excitation and the versatility of 
fiberoptics technology. The FIS can detect 40 attomoles (10-'® 
mole) of benzo(a)pyrene tetrol, a DNA-adduct product ot he car- 
cinogen benzo(a)pyrene. 
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11645 (AD-A-212690/2/XAB) Calcium displacement caused 
by electromagnetic fields. Final report, 1 November 1982-31 
August 1989. Bond, J.D.; Jordan, C.A. Science Applications 
International Corp., McLean, VA (USA). 31 Aug 1989. 9p. (SAIC— 
89/1587). Available from NTIS, PC A02/MF A01. 

This research effort was to determine theoretically a physical 
basis for the interaction of low-intensity externally applied electro- 
magnetic fields with biological tissue. The primary aim of the 
investigation was to establish a molecular basis for the class of 
interactions commonly referred to as nonthermal effects of electro- 
magnetic fields with biological systems. In particular, the biological 
structure of interest was the plasma membrane since it had been 
either directly or indirectly implicated in numerous experimental 
studies. It was demonstrated how a membrane undergoing a 
phase transition could qualitatively account for the release and/or 
uptake of divalent calcium ions. A characterization of changes in 
the structure of the membrane/electrolyte interface due to field in- 
duced changes in enzymatic activity was demonstrated. The role of 
critical phenomena was shown analytically to be able to account 
for the unique sensitivity of biomembranes to weak external field 
perturbations, and describe alterations in the passive transport of 
sodium ions in rabbit erythrocytes. 


11646 (PB—90-103185/XAB) Soll microbial biomass esti- 
mates using 2450-MHz microwave irradiation. Hendricks, C.W.; 
Pascoe, N. Environmental Protection Agency, Corvallis, OR (USA). 
Environmental Research Lab. 1988. 11p. (EPA-600/J-88/403). 
Available from NTIS, PC A03/MF A01. 

Pub. in Plant and Soil, Vol. 110, 39-47(1988). 

The effect of microwave irradiation on two soils of different car- 
bon content was evaluated with the intent of investigating the 
potential of using this treatment to estimate soil biomass. After irra- 
diation for various time intervals, the soil was incubated at 25 + or 





- 0.1 C for 10 days. The amount of CO2-C produced with the two 
different soils remained constant, and little or no difference was ob- 
served for microwave treatment ranging from 1-20 min (4.2 X 104 
-8.5 X 10° J). When the CO.-C results of this study were used to 
calculate biomass-C estimates, the Sierra and Garden soils were 
29.5 + or - 3.0 and 26.9 + or - 3.9 mg C 100/g dry soil, respec- 
tively. This compared with values of 35.8 + or - 0.7 and 28.8 + or - 
1.2 mg C 100/g dry soil obtained by chloroform fumigation. These 
results indicate that, for the soils tested, a sufficient number of 
microorganisms survived microwave irradiation to metabolize nutri- 
ents released from killed cells during the controlled heating 
process. The approach appears to provide biomass estimates com- 
parable to chloroform procedure without the use of fumigants. 


11647 (PB—90-112582/XAB) Effects of ultraviolet-B radia- 
tion on terrestrial plants and marine organisms. Worrest, R.C.; 
Grant, L.D. Environmental Protection Agency, Washington, DC 
(USA). Office of Research and Development. 1989. 13p. (EPA— 
600/D-89/128). Available from NTIS, PC A03/MF A01. 

In assessing the impact of increased exposure to UV-B radiation 
(290-320 nm) for crops and terrestrial ecosystems, it must be rec- 
ognized that existing knowledge is in many ways deficient. Despite 
uncertainties resulting from the complexities of field experiments, 
the data presently available suggest that crop yields are potentially 
vulnerable to increased levels of solar UV-B radiation. Existing data 
also suggest that increased UV-B radiation will modify the distribu- 
tion and abundance of plants, and potentially change ecosystem 
structure. Unfortunately, neither a quantitative nor a qualitative 
prediction of how these ecosystems might be altered can be deter- 
mined from the current knowledge base. For components of marine 
ecosystems, various experiments have demonstrated that UV-B ra- 
diation causes damage to fish juveniles, shrimp larvae, crab larvae, 
copepods, and plants essential to the marine food web. These 
damaging effects include decreased fecundity, growth, survival, 
and other reduced functions in these organisms. 


11648 (PB—90-112616/XAB) Potential impact of strato- 
spheric ozone depletion on marine ecosystems. Worrest, W.C.; 
Gucinski, H.; Hardy, J.T. Environmental Protection Agency, Wash- 
ington, DC (USA). Office of Research and Development. 7 Dec 
1988. 11p. (EPA-600/D-89/125). Available from NTIS, PC A03/MF 
A011. 

As a result of stratospheric ozone depletion, ultraviolet-B radia- 
tion (290-320 nm; UV-B) reaching marine environments is likely to 
increase over the next few decades. Available information suggests 
that UV-B radiation can have a variety of deleterious effects on 
marine ecosystems. The report points out the current uncertainties 
in existing information and speculates on the range of possible ef- 
fects. The authors hope that controversial aspects will stimulate 
discussion and additional needed research. 
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Refer also to citation(s) 9122, 9125, 9189, 9420, 9594, 9602, 
9603, 9604, 9749, 9807, 9915, 10052, 10630, 10718, 10719, 
10720, 10721, 10771, 11286, 11402, 11609, 12130, 12133 


11649 (CRIE-U-87079) Development of multi type data- 
base system for geo-hydrological environmental information. 
Kawanishi, Motoki; Shidahara, Takumi; Komada, hiroya; Maki Ya- 
suo. Central Research Inst. of Electric Power Industry, Abiko, 
Chiba (Japan). Dec 1988. 28p. (In Japanese). Order Number 
DE90702468. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Necessary geo-hydrological and other environmental information 
required to promote for siting any large scale underground facility 
were gathered, classified and arranged. Further, multi type data- 
base system DASH which can perform processing and outputting 
such as numerical analysis was developed with a personal com- 
puter. At first, the basic concept of DASH was constructed. Based 
on the CRIEPI’s results which have been obtained with the 
geothermal survey technique, items of geo-hydrological environ- 
mental information required on each stage such as planning, 
design, environmental assessment and management of large scale 
facility were specified and classified systematically. Then, DASH 
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was developed with a personal computer. This system functions 
not only as simple data-base for the knowledge base from the pre- 
vious information in CRIEPI, but also as multi functional data-base 
which enables data processing and analyzing. 13 figs., 4 tabs. 


11650 (CRIE-U-87081) Soi-structure interaction analyses 
of Lotuning field test. Hanada, Kazufumi; Toma, Jun’ichi; lwatate, 
Naohiro. Central Research Inst. of Electric Power Industry, Abiko, 
Chiba (Japan). Nov 1988. 54p. (in Japanese). Order Number 
DE89910223. Available from NTIS (US Sales Only), PC A04/MF 
AO}. 

EPRI planned to hold the work Shop on validation of seismic 
soil-structure interaction analysis technique using Lotung experi- 
mental data to evaluate and validate the methodologies of the 
SS\(soil-structure interaction) problem. RESP developed by CRIEPI 
was used to analyze the dynamic SSI. Soil properties were 
determined by the equivalent linerization method. The structure be- 
haviors at the seismic test could be analyzed with better accuracy 
for resonance frequency, linear mode damping coefficient and 
transfer function configuration. The planned values agreed well with 
the observed values for acceleration wave and the maximum, and 
the response spectra. It was verified from the results that the RESP 
code and SSI analysis were valid and very useful not only in the 
linear range but in the non-linear range. 6 refs., 42 figs., 8 tabs. 


11651 (DOE/SR/15160-3) Hydrogeologic investigation and 
establishment of a permanent multi-observatioal well network 
in Alken, Allendale, and Barnwell Counties, South Carolina: 
Phase 3. Kuntz, G.B. (South Carolina Water Resources Commis- 
sion, Columbia, SC (USA)); Griffin, W.T.; Greaney, T.; Gellici, J.A. 
South Carolina Water Resources Commission, Columbia, SC 
(USA). Sep 1989. 54p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FCO09-86SR15160. Order Number DE90004183. 
Available from NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 

The South Carolina Water Resources Commission in conjuction 
with the Department of Energy's (DOE) Savannah River Laboratory 
is investigating the hydrogeology in Aiken, Allendale, and Barnwell 
Counties, South Carolina. The purpose of this study is to define 
the complex regional stratigraphy and evaluate the water availabil- 
ity, quality, and movement in the area. Phase Ill is a continuation 
of the project that was started in 1986 and has added the fifth well- 
cluster site to the four existing sites that were completed during 
Phases | and Il. Phase Ill of this project began on July 19, 1988 
and was completed on January 21, 1989. Two observation well 
were cored, geophysically logged, cased, screened, developed, 
and surveyed at well-cluster site C-10. Chainlink fences were in- 
stalled around sites C-3, C-5, and C-10 and automatic water-level 
recorders were installed at sites C-3 and C-5. Water samples for 
chemical analysis were taken at C-2, C-3, C-5, C-6, and C-10 and 
water-level measurements were recorded. The core was 
transported to the South Carolina State Geological Survey for per- 
manent storage on racks in their subsurface sample respository. 
Samples have been collected from the five cores to be sent to out- 
side consultants for paleontological, palynological, thin-section 
petrography, X-ray diffraction, and bulk geochemical analysis. 


11652 (GS—89-1G, pp. 163-166) A summary report on mass 
transfer of elements in Middle Triassic shale-sandstone suc 
cessions, Sverdrup Basin, Canadian Arctic. Foscolos, A.E. (inst. 
of Sedimentary and Petroleum Geology, Calgary, AB (Canada)). 
Geological Survey of Canada, Ottawa, ON (Canada). 1989. 
(MICROLOG-89-03293). In Current research, part G. Frontier geo- 
science program, Arctic Canada. Available from PC Canadian 
Government Publishing Centre, Supply and Services Canada, Ot- 
tawa, ON, CAN K1A 0S9; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC N/C; MF $10 CAN. 

The need for improved understanding of the mass transfer of el- 
ements and the mechanism of transport from source rocks to 
reservoir rocks, and its implication in understanding the composi- 
tional variation within reservoir rocks, has led to studies as 
reported in this paper. An attempt was made to understand the ulti- 
mate destination of the elements mobilized as a function of mineral 
dissolution and mineral transformations. In this study, diagenetic 
changes in the fine mineral fraction of shales have been observed 
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by examination of X-ray diffractograms, and by thermal and chemi- 
cal analysis. These changes may be observed over vertical 
intervals of as little as 2 m, provided that a drainage system, such 
as a permeable sandstone, occurs adjacent to the shale. This work 
contradicts previous research, which implied that chemical and min- 
eral changes, that is catagenetic alterations, cannot be recognized 
over intervals of less than several hundred metres thickness. The 
quantitative aspects of these changes were not evaluated owing to 
lack of sufficient samples from both shales and sandstones. It ap- 
pears that in this sequence of Triassic calcareous sandstones and 
limestones, the formation of authigenic interstratified 2:1 hydrous 
layer silicates, ilite-smectite-vermiculite, is a result of the affects of 
organic matter. It is suspected that chelation of divalent and triva- 
lent ions (Ca,Mg,Al,Fe) by organic matter is responsible for the 
transport of elements from the shales to the sandstones, since the 
pH values of the carbonate rocks are around 8.0. 10 refs., 2 figs. 


11653 Least squares inversion of one-dimensional magne- 
totelluric data: An assessment of procedures employed by 
Brown University. Pedersen, J. (Brown Univ., Providence, Ri 
(USA)); Hermance, J.F. Surveys in Geophysics (Switzerland), 
8(2): 187-231 (Jun 1986). DOE Contract AC02-79ER10401. 

The primary objective of this paper is to review inversion 
algorithms employed to interpret magnetotelluric data by the geo- 
physicalV/electromagnetics group at Brown University. Examples are 
presented from a variety of tectonic regimes - the Rio Grande rift, 
the Colorado Plateau, and Iceland. Following a brief tutorial in 
which the basic relations for the inverse problem are developed, 
the authors discuss the detectability and resolvability of various 
elements of the models. The correlation between certain model pa- 
rameters is stressed, a phenomena well-known to interpreters. In 
this paper the authors emphasize the importance of identifying the 
precise range of values for which two or more parameters are cou- 
pled - these ranges are defined by what they term saturation limits. 
Generalized inverse theory is employed to arrive at optimal models 
which are evaluated in terms of resolution and information matrices. 


The degree to which models fit a given data base can be assessed 
using several quantitative approaches. The authors have found that 
it is important not only to determine the best fitting model, but also 
to identify those marginal solutions which also fall within the range 
of uncertainty of the data. The results from the direct inverse 
method agree favorably with those from Monte Carlo methods. 


11654 Surface reactions of synthetic, end-member ana- 
logues of monazite, xenotime and rhabdophane, and evolution 
of natural waters. Jonasson, R.G. (McMaster Univ., Hamilton, On- 
tario (Canada)); Bancroft, G.M.; Boatner, L.A. Geochimica et 
Cosmochimica Acta (USA), 52(3): 767-770 (Mar 1988). DOE Con- 
tract ACO5-840R21400. 

Recently, evidence has accumulated that certain carbonate and 
sulfate minerals undergo selective surface ion-exchange reactions 
with aqueous solutions at low temperatures. Evidence obtained by 
powder XRD, SIMS and XPS is presented here indicating that syn- 
thetic rare earth element (REE) phosphate mineral analogues 
undergo similar reactions. Hydrous Ho-xenotime reacts with aque- 
ous Nd* over a period of months to produce Nd-rhabdophane. 
Sm- and Nd-monazite crystals undergo detectable surface ex- 
change reactions within 5 days at 65°C. Ho- and Er-xenotime react 
similarly. Exchange of Y and Lu in the surface layers of Lu- 
xenotime is pH dependent, with lower pH favoring replacement. 
Clearly, such effects are relevant to the debate about REE concen- 
trations and signatures in natural waters, particularly in view of the 
widespread occurrence of monazite in nature. 


11655 A model for the evolution of brines in salt from the 
lower Salado Formation, southeastern New Mexico. Stein, C.L. 
(Sandia National Laboratories, Albuquerque, NM (USA)); 
Krumhansl, J.L. Geochimica et Cosmochimica Acta (USA), 52(5): 
1037-1046 (May 1988). (CONF-8701162-: American conference 
on research on fluid inclusions (ACROFI), Socorro, NM (USA), 5 
Jan 1987). 

Fluid inclusions were collected from a bedded salt horizon in the 
lower Permian Salado Formation in the Delaware Basin, southeast- 
ern New Mexico. The sampling horizon, at a depth of approximately 
645 meters, consists primarily of recrystallized halite, with thin lay- 
ers of anhydrite. Other trace minerals, dispersed throughout the 
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salt, include quartz, polyhalite, gypsum, K-feldspar, magnesite, and 
clays. The chemistry of the inclusion fluids and the associated min- 
eralogy suggest that these brines represent Permian seawater that 
has undergone evaporation and subsequent modification by diage- 
netic reactions, dominated by the alteration of calcium sulfate to 
polyhalite and magnesite formation. The range of fluid inclusion 
compositions suggests a significant departure from a simple sea- 
water evaporation model. Other brines from the same horizon in 
the Salado Formation were sampled and analyzed for the same el- 
ements as the fluid inclusions, and differed significantly from them 
primarily by the depletion of Mg relative to K. The association of 
these brines with argillaceous and/or anhydritic halite containing a 
suite of authigenic minerals (quartz, magnesite, and Mg-rich clays) 
suggests that these are intergranular brines with compositions de- 
termined over a much longer time scale than that required by the 
fluid inclusions. The principal reactions affecting intergranular brine 
chemistry are dehydration of gypsum, dewatering of detrital clays, 
and uptake of Mg during clay diagenesis. Overall, the observed 
variation in brine compositions implies that, if large-scale hydrologic 
circulation is occurring in the Salado halite, the time scale is limited 
by the rate required for low-temperature silicate diagenesis. 


11656 Location performance of a sparse regional network. 
Ballard, S. (Sandia National Laboratories, Albuquerque, NM (US)); 
Waick, M.C.; Chael, E.P. Geophysical Research Letters (USA), 
16(10): 1101-1104 (Oct 1989). 

A key element in successful seismic verification of a nuclear test 
ban treaty is the capability of a sparse network of seismic stations 
to accurately locate regional events. We have investigated the re- 
gional location accuracy of the Regional Seismic Test Network 
(RSTN), a five-element, three-component network in eastern North 
America, using 62 events varying in size from magnitude 3.0 to 
5.1. Applying an algorithm which allows inclusion of back-azimuth 
estimates as well as travel times, we determined a median location 
error of 23 km for the data set relative to the PDE locations. Con- 
sidering the large station spacing (1500 km) and a few data used 
in the locations (2 to 4 stations), the RSTN location accuracy is re- 
markably good; the results imply that a widely spaced network of 
single, three-component stations could reliably locate regional seis- 
mic events. © American Geophysical Union 1989 


11657 Hydration and dehydration of zeolitic tuff from Yucca 
Mountain, Nevada. Kranz, R.L. (Earth and Environmental Sci- 
ences Division, Los Alamos National Laboratory, NM (US)); Bish, 
D.L.; Blacic, J.D. Geophysical Research Letters (USA), 16(10): 
1113-1116 (Oct 1989). 

Naturally occurring zeolites expand and contract when hydrated 
or dehydrated. In tuffaceous rock composed largely of such zeo- 
lites, the entire rock may swell or contract significantly as the rock 
becomes saturated or dries out. If such rock is constrained, signifi- 
cant stresses may develop as a result of hydration or dehydration. 
We present experimental results that substantiates this. In a zeoli- 
tized, non-welded tuff from Yucca Mountain, NV, rock permeability 
governs the swelling rate since the major constituent, clinoptilolite, 
hydrates as fast as it can be exposed to water. At Yucca Mountain, 
where a nuclear waste repository is proposed, strata of welded, 
devitrified tuff overlie non-welded, zeolitic tuff. Should the hydration 
state of the units change significantly over the repository lifetime, 
additional stresses on the same order of magnitude as now exist 
may develop. © American Geophysical Union 1989 


11658 The impact of scavenging on trace metal budgets in 
Puget Sound. Paulson, A.J. (National Oceanic and Atmospheric 
Administration, Seattle, WA (USA)); Feely, R.A.; Curl, H.C. Jr.; 
Geiselman, T.; Crecelius, E.A. Geochimica et Cosmochimica Acta 
(USA), 52(7): 1765-1779 (Jul 1988). DOE Contract AC06- 
76RLO1830. 

The distributions of dissolved and particulate Mn, Pb, Cu and Zn 
in Puget Sound, its tributaries, and its sediments were determined 
to illustrate the impact of scavenging reactions on trace metal bud- 
gets of a large fjordlike estuary. About 75% of the dissolved Pb 
discharged into the main basin of Puget Sound was scavenged 
from the dissolved phase. The high particulate Pb concentrations in 
regions of high particulate Mn concentrations and the significant 
correlations between Pb and Mn concentrations on suspended par- 
ticles demonstrate the importance of hydrous manganese oxide 
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phases in scavenging dissolved Pb. Since particles are effectively 
retained within the main basin, scavenging results in the sedimen- 
tation of about 70% of the total Pb added to the main basin. Only 
isolated instances of scavenging of dissolved Cu and Zn were ob- 
served and the discharge rates of dissolved Cu and Zn from 
known sources were equal to their rates of advective removal 
within the errors of the budge. The remineralization of organically- 
bound particulate Cu is partly responsible for its quasi-conservative 
behavior within the main basin of Puget Sound. The fates of Cu 
and Zn are controlled mainly by physical processes such as advec- 
tion and settling of particles. Advection removes about 60% of the 
total Cu and Zn added to the main basin while 40% is deposited in 
the sediments of Puget Sound. 


11659 Cumberland Falis chondritic inclusions: Ill. Consor- 
tium study of relationship to inclusions in Allan Hills 78113 
aubrite. Lipschutz, M.E. (Purdue Univ., W. Lafayette, IN (USA)); 
Verkouteren, R.M.; Sears, D.W.G.; Hasan, F.A.; Prinz, M.; Weis- 
berg, M.K.; Nehru, C.E.; Delaney, J.S.; Grossman, L.; Boily, M. 
Geochimica et Cosmochimica Acta (USA), 52(7): 1835-1848 (Jul 
1988). DOE Contract FG02-80ER10725. 

The authors describe the mineralogy and report contents of Ag, 
Au, Bi, Cd, Co, Cs, Ga, In, Rb, Sb, Se, Te, Ti, U and Zn deter- 
mined by RNAA in three primitive chondritic inclusions from the 
ALH A78113 aubrite. Comparison of these data with those for 
large, petrologic type 3 chondritic clasts from the Cumberland Falls 
aubrite and the discovery of small clasts in it like those in ALH 
A78113 indicate that all constitute a single chondritic suite. They 
report thermoluminescence data for Cumberland Falls chondritic 
inclusions and achondritic host. These results, together with miner- 
alogic, major, minor and trace element information, demonstrate 
that aubrite inclusions represent a different sort of type 2 chondrite, 
not an LL3 chondrite altered during equilibration with aubrite host. 
Instead, the aubrite inclusions represent a distinct chondrite class. 
These inclusions reflect nebular condensatior/accretion over a 
broad redox range and at temperatures relatively high compared 
with those at which other type 3 chondrites formed. Limited meta- 
morphism and reduction occurred during condensation/accretion, 
prior to incorporation into aubrite host. During the impact of the 
chondritic parent body with the aubrite parent body, chondrite frag- 
ments were strongly shocked and cooled rapidly. They then mixed 
with aubrite host, possibly in a regolith, so that these aubrites now 
represent impact breccias. 


11660 Mass transfer during wall-rock alteration: An exam- 
ple from a quartz-graphite vein, Black Hilis, South Dakota. 
Galbreath, K.C. (South Dakota School of Mines and Technology, 
Rapid City, SD (USA)); Duke, E.F.; Papike, JJ.; Laul, J.C. 
Geochimica et Cosmochimica Acta (USA), 52(7): 1905-1918 (Jul 
1988). DOE Contract FG01-84ER13259;AC06-76RL01830. 

Mass transfer and fluid-rock interaction have been evaluated 
along two sample traverses in low-sillimanite grade quartz-mica 
schist adjacent to a synmetamorphic quartz-graphite vein in the 
southern Black Hills, South Dakota. In an ~17 cm halo between 
apparently unaltered schist and the vein contact is an outer zone 
of cryptic alteration and three inner zones of visible alteration. The 
cryptic zone consists of the original prograde metamorphic mineral 
assemblage plus anomalously high amounts of tourmaline. The 
outermost visible zone contains abundant graphite. The second 
visible zone is defined by intensive bleaching of the schist. The 
innermost visible zone, immediately adjacent to the vein, is tourma- 
line + quartz + plagioclase + limonite + graphite. The vein is 
composed almost entirely of quartz, but also contains trace 
amounts of graphite. Mass balance calculations indicate that Al 
was essentially inert. The predominant chemical changes during 
wall-rock alteration were addition of B and C from the vein-forming 
fluid along with loss of K from the wall rocks, corresponding to 
precipitation of tourmaline and graphite, and the progressive de- 
struction of microcline, biotite, and muscovite toward the vein. In 
addition, the elements V, Cr, Cu, Zn, Pb, As, Sb, W, and Au were 
introduced into the country rock, whereas Si, Rb, Ba, and Cs were 
removed. Fluid-rock interaction modeling suggests that between 
one and four equivalent masses of fluid interacted chemically with 
the most altered mineral assemblages. In addition, greater than 


one equivalent mass of reactive fluid penetrated to distances of at 
least 5 cm from the vein contact. 


11661 Densities of Na,O-K,0-CaO-MgO-FeO-Fe,0,-Al,0;- 
TiO2-SIO2 liquids: New measurements and derived partial 
molar properties. Lange, R.A. (Univ. of California, Berkeley 
(USA)); Carmichael, |.S.E. Geochimica et Cosmochimica Acta 
(USA), 51(11): 2931-2946 (Nov 1987). DOE Contract AC03- 
76SF00098. 

The densities of 27 liquids in the system K20O-Na2O-CaO-MgO- 
FeO-Fe203-Alz03-TiO2-SiO2 have been measured using the 
double-bob Archimedean technique. These results indicate that 
multicomponent silicate liquid volumes have a linear dependence 
on composition with the exception of the TiO2 component. Derived 
dV/dT values by separate least squares regression for each oxide 
component reproduce the measured dV/dT of the experimental liq- 
uids by 20.21% on average. The effects of iron redox state on the 
density of a variety of natural liquids are demonstrated and at most 
amount to a variation of 1%. These new data on silicate liquid vol- 
umes were used to re-derive oxide partial molar compressibilities, 
dV\+/dP and 6,7, at 1 bar from ultrasonic velocity and calorimetric 
data from the literature. The fits for dV, 7/dP and 6,1 at 1673 K 
have relative standard errors of 3.9% and 1.8%, respectively, 
which represent substantial improvements over previous fits. Two 
applications of these volume data are given: firstly, the fusion 
curve of diopside is calculated up to 95 kbr using an equation of 
state for liquid volume, secondly, using a range of K’ appropriate to 
a komatiite liquid, the pressure-temperature conditions where the 
density of the liquid equals that of its olivine phenocrysts are calcu- 
lated. 
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11662 (AD-A-212484/0/XAB) Shock-associated kilometric 
radio emission and solar metric type Il bursts. Kahler, S.W.; 
Cliver, E.W.; Cane, H.V. Emmanuel Coll., Boston, MA (USA). 
Physics Research Div. 6 Sep 1989. 14p. Available from NTIS, PC 
A03/MF A01. 

Pub. in Solar Physics, Vol. 120, 393-405(1989). 

Statistics are presented relating shock-associated (SA) kilometric 
bursts (Cane et al, 1981) to solar metric type bursts. An SA burst 
is defined here to be any 1980-kHz emission temporally associated 
with a reported metric type II burst and not temporally associated 
with a reported metric type Ill burst. This extends to lower flux den- 
sities and shorter durations the original SA concept of Cane et al. 
About one quarter of 316 metric type Il bursts were not 
accompanied by any 1980 kHz emission, another quarter were ac- 
companied by emission attributable to preceding or simultaneous 
type Ill bursts, and nearly half were associated with SA bursts. 
Time profiles of 32 SA bursts were compared with Culgoora Obser- 
vatory dynamic spectral records of metric type II bursts, finding that 
the SA emission is associated with the most intense and structured 
part of the metric type Il burst. On the other hand, the generally 
poor correlation found between SA burst profiles and Sagamore 
Hill Observatory 606- and 2695-MHz flux density profiles suggests 
that most SA emission is not due to energetic electrons escaping 
from the microwave-emission region. These results support the in- 
terpretation that SA bursts are the long-wavelength extension of 
type Il burst herringbone emission, which is presumed due to the 
shock acceleration of electrons. 


11663 (AD-A-212494/9/XAB) Intensity/time profiles of 
solar-particle events at one astronomical unit. Shea, M.A. Air 
Force Geophysics Lab., Hanscom AFB, MA (USA). 15 Apr 1988. 
12p. (GL-TR-89-0256). Available from NTIS, PC A03/MF A01. 

Pub. in Interplanetary Particle Environment, JPL-PUB-88-28, 75- 
84(15 Apr 1988). 
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A description of the intensity-time profiles of solar-proton events 
observed at the orbit of the earth is presented. The discussion, 
which includes descriptive figures, presents a general overview of 
the subject without the detailed mathematical description of the 
physical processes that usually accompany most reviews. 


11664 (AD-A-—212495/6/XAB) Toward a descriptive model of 
solar particles in the heliosphere. Shea, M.A.; Smart, D.F.; 
Adams, J.H.; Chenette, D.; Feynman, J. Air Force Geophysics 
Lab., Hanscom AFB, MA (USA). 15 Apr 1988. 14p. (GL-TR-89- 
0257). Available from NTIS, PC A03/MF A01. 

Pub. in Interplanetary Particle Environment, JPL-PUB-88-28 (15 
Apr 1988). 

During a workshop on the interplanetary charged-particle envi- 
ronment held in 1987, a descriptive model of solar particles in the 
heliosphere was assembied. This model includes the fluence, com- 
position, energy spectra, and spatial and temporal variations of 
solar particles both within and beyond 1 AU. The ability to predict 
solar particle fluences was also discussed. Suggestions for specific 
studies designed to improve the basic model were also made. 


11665 (AD-A-212496/4/XAB) Solar-activity asymmetries 
and their possible effect on the high-energy cosmic-ray per- 
pendicular gradient. Shea, M.A.; Smart, D.F.; Swinson, D.B.; 
Humble, J.E.; McKinnon, J.A. Air Force Geophysics Lab., 
Hanscom AFB, MA (USA). 1989. 5p. (GL-TR-89-0254). Available 
from NTIS, PC AO2/MF A01. 

Pub. in Ad. Space Res., Vol. 9, No. 4, 4(221)-4(224)(1989). 

The northern solar hemisphere was considerably more active 
than the southern during the latter portion of sunspot Cycle 19 and 
the first part of Cycle 20 in all parameters investigated: solar flare 
reports, type Ii radio bursts, sunspot numbers and sunspot areas. 
Since 1874, sunspot area measurements suggest only one other 
lengthy time period (1883-1900) when one hemisphere of the sun 
was persistently more active than the other. For the remaining time 
periods, the sunspot areas appear to have been approximately 
equal for each hemisphere. From this we suggest the possibility 
that the perpendicular cosmic ray gradient inferred between 1959 
and 1970 may not be representative of normal conditions primarily 
because solar activity was not evenly distributed between the two 
hemispheres, and consequently the cosmic-ray-propagation char- 
acteristics may have been symmetric between the northern and 
southern portions of the heliosphere. 


11666 (AD-A-212497/2/XAB) Relation between convection 
flows and magnetic structure at the solar surface. Simon, 
G.W.; November, L.J.; Action, L.W.; Title, A.M.; Tarbell, T.D. Air 
Force Geophysics Lab., Hanscom AFB, MA (USA). 1988. 9p. (GL- 
TR-89-0252). Available from NTIS, PC A02/MF A01. 

Pub. in Adv. Space Res., Vol. 8, No. 11, (11)133-(11)139(1988). 

Recent results from comparison of data from the Solar Optical 
Universal Polarimeter instrument of Spacelab 2 and magnetograms 
from Big Bear Solar Observatory are described. It is shown that 
the Sun's surface velocity field governs the structure of the ob- 
served magnetic field over the entire solar surface outside 
sunspots and pores. The authors attempt to describe the observed 
flows by a simple axisymmetric plume model. Finally, they suggest 
that these observations may have important implications for the 
prediction of solar flares, mass ejections, and coronal heating. 


11667 (AD-A-212499/8/XAB) Fe Il lines in the presence of 
photospheric oscillations. Viotti, R.; Vitton, A.; Friedjung, M. Air 
Force Geophysics Lab., Hanscom AFB, MA (USA). 1988. 8p. (GL- 
TR-89-0202). Available from NTIS, PC A02/MF A01. 

Pub. in Proceedings of the Colloquium of the International Astro- 
nomical Union, 217-221(Jan 1988). 

Line asymmetries and wavelength shifts can be produced by dy- 
namical processes at work in the solar photosphere. Dravins, 
Nordiund and coworkers discussed the importance of the granula- 
tion in determining the C-shape of solar lines of Fe | and Fe Il ions. 
Iron is a suitable atomic species to diagnose photospheric motions, 
since it has negligible asymmetries due to isotope composition and 
to pressure shifts and no hyperfine structure splitting. Marmolino, 
Roberti, Severino and coworkers studied the effects produced by 
photospheric oscillations (5-min and short-period acoustic waves) 
on the resonance line of KI at 7699 A. To extend this study to iron 
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lines, in this paper we show the synthesis of the Fe Il 6516 line in 
the presence of granulation and 65-min oscillation. 


11668 (AD-A-212501/1/XAB) Predicting the arrival times of 
solar particles. Smart, D.F. Air Force Geophysics Lab., Hanscom 
AFB, MA (USA). 15 Apr 1988. 11p. (GL-TR-89-0255). Available 
from NTIS, PC A03/MF A01. 

Pub. in Interplanetary Particle Environment, JPL-PUB-88-28, 
101-110(15 Apr 1988). 

A procedure was developed to generate a computerized time in- 
tensity profile of the solar proton intensity expected at the earth 
after the occurrence of a significant solar flare on the sun. This pro- 
cedure is a combination of many pieces of independent research 
and theoretical results. Extracts from the general procedure that re- 
late to predicting the expected onset time and time of maximum at 
the earth after the occurrence of a solar flare are presented. 


11669 (DOE/ER/05007-26) Particle theory and cosmology: 
Progress report. Bartol Research Foundation of the Franklin Inst., 
Newark, DE (USA). 1989. 36p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-78ER05007. Order Number 
DE90005338. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

This paper discusses progress in the following areas: non- 
accelerator physics and particle phenomenology; particle physics 
and cosmology; theories with higher symmetry; and astroparticle 
physics. (LSP) 


11670 (DOE/ER/40452-2) Particle detection via rotons in 
helium-4 superfluid. Lanou, R.E.; Maris, H.J.; Porter, F.S.; Seidel, 
G.M.; Smith, C.A.; Torii, R.H. Brown Univ., Providence, RI (USA). 
Dept. of Physics. [1988]. 3p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FG02-88ER40452. (CONF-881212-3: 
Particle astrophysics workshop, Berkeley, CA (USA), 8-10 Dec 
1988). Order Number DE90005417. Available from NTIS, PC 
A02/MF A01; OSTI; INIS. 

Any experiment to detect recoils from solar neutrinos or from 
elementary particle dark matter faces severe constraints. The com- 
bination of flux, cross section. and low kinetic energy of these 
particles leads to expectation of low event rates and low energy 
deposits in any detector. Consequently a suitable detector for such 
dark matter should possess a low content of intrinsic or spallation 
produced radioactivity, a low energy threshoid, good energy resolu- 
tion, good sensitivity (size vs. rate), a choice of integer or half 
integer spin targets, real time detection and good signal to noise 
discrimination. The design choices for any detector for this purpose 
depend on optimization of these competing requirements. This pa- 
per discusses a calorimeter detection method. 1 ref., 1 fig. 


11671 (FNAL/C—89/254-A) Nuclear physics and cosmology. 
Schramm, D.N. (Chicago Univ., IL (USA)). Fermi National Acceler- 
ator Lab., Batavia, IL (USA). Dec 1989. 14p. Sponsored by U.S. 
DOE Energy Research; National Aeronautics and Space 
Administration; National Science Foundation. DOE Contract AC02- 
76CH03000. (CONF-890826-8: International nuclear physics 
conference, Sao Paulo (Brazil), 20-26 Aug 1989). Order Number 
DE90004972. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

Nuclear physics has provided one of the 2 critical observational 
tests of all Big Bang cosmology, namely Big Bang Nucleosynthe- 
sis. Furthermore, this same nuclear physics input enables a 
prediction to be made about one of the most fundamental physics 
questions of all, the number of elementary particle families. This 
paper reviews the standard Big Bang Nucleosynthesis arguments. 
The primordial He abundance is inferred from He-C and He—-N and 
He—-O correlations. The strengthened Li constraint as well as 2D 
plus *He are used to limit the baryon density. This limit is the key 
argument behind the need for non-baryonic dark matter. The al- 
lowed number of neutrino families, NL, is delineated using the new 
neutron lifetime value of rT, = 890 + 4s (7; = 10.3 min). The for- 


mal statistical result is N, = 2.6 + 0.3 (1c) providing a reasonable 
fit (1.30) to 3 families but making a fourth light (m, £10 MeV) neu- 
trino family exceedingly unlikely (24.7c) (barring significant 
systematic errors either in D + 3He, and Li and/or “He and/or Tn). 





It is also shown that uncertainties induced by postulating a first- 
order quark-hadron phase transition do not seriously affect the 
conclusions. 21 refs., 3 figs. 


11672 (INIS-mf-11571, pp. 7-33) Gamma rays and cosmic 
ray origin. Szabelski, J. (Institute of Nuclear Science and Technol- 
ogy, Lodz (Poland)); Wdowezyk, J.; van der Walt, D.J.; Wolfendale, 
A.W. Hungarian Academy of Sciences, Budapest (Hungary). Cen- 
tral Research Inst. for Physics. Mar 1989. (CONF-8808279-: 11. 
European cosmic ray symposium, Balatonfuered (Hungary), 21-27 
Aug 1988). In 11. European cosmic ray symposium: Invited talks. 
Order Number DE90611419. Available from NTIS (US Sales Only), 
PC AOS/MF A01 - OSTI; INIS. 

An analysis was made of the information on cosmic ray origin 
from studies of cosmic gamma-rays. It seems very likely that su- 
pernova remnants provide some of the cosmic ray energy input 
and recent studies of spectral variations give support to the idea. 
However, these same spectral variations have led to reassessing 
the role of Inverse Compton interactions. It is concluded that these 
interactions may be much more significant than previously as- 
sumed. If this is the case then more work will need to be done 
before the origin problem can be regarded as solved. (author) 22 
refs.; 12 figs. 


11673 (INIS-mf—11571, pp. 51-90) New methods and results 
in the field of interplanetary propagation. Wibberenz, G. (Kiel 
Univ. (Germany, F.R.). Inst. fuer Reine und Angewandte Kern- 
physik); Green, G. Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics. Mar 1989. (CONF- 
8808279-: 11. European cosmic ray symposium, Balatonfuered 
(Hungary), 21-27 Aug 1988). In 11. European cosmic ray sympo- 
sium: Invited talks. Order Number DE90611419. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Some recent results on the propagation of solar energetic parti- 
cles in the interplanetary medium and their relation to the structure 
of magnetic field are reviewed. The elements of theoretical treat- 
ment include transport models, quasi-linear theory, and particle 
orbit simulation. Next, the determination of the mean free path is 
discussed, in particular its variation with rigidity and radial distance 
from the Sun. The dependence of pitch diffusion coefficient on 
pitch angle is analyzed. Finally, some open questions are summa- 
rized and suggestions are given for further studies. (R.P.) 79 refs.; 
20 figs. 


11674 (INIS-mf-11571, pp. 91-120) The ancient cosmic 
rays. Cini Castagnoli, G. (Consiglio Nazionale delle Ricerche, Turin 
(Italy). Lab. di Cosmo-Geofisica). Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research inst. for Physics. Mar 1989. 
(CONF-8808279-: 11. European cosmic ray symposium, Balaton- 
fuered (Hungary), 21-27 Aug 1988). In 17. European cosmic ray 
symposium: Invited talks. Order Number DE90611419. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Some latest results on the present knowledge on cosmic rays 
are reported. The amplitude and shape of the 11-year cycle in cos- 
mogenic isotopes and historical aurorae is discussed, in view of 
deducing a possible 22-year cycle in the past cosmic rays. The 
200-year cycle in ice cores, tree rings and sediments and its 
possible relation to a solar secular variability is analyzed. The ap- 
plication of meteorite studies for relating modern to remote cosmic 
ray sources is treated in detail. Experiments in different archives 
are discussed: '4C in tree rings, '°Be in ice cores, thermolumines- 
cence in sediments, and cosmic ray effects in extraterrestrial 
materials. (R.P.) 27 refs.; 19 figs.; 3 tabs. 


11675 (INIS-mf-11571, pp. 121-146) Supernova science af- 
ter SN1987A. Schaeffer, R. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Service de Physique Theo- 
rique). Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Mar 1989. (CONF-8808279—: 
11. European cosmic ray symposium, Balatonfuered (Hungary), 21- 
27 Aug 1988). In 11. European cosmic ray symposium: Invited 
talks. Order Number DE90611419. Available from NTIS (US Sales 
Only), PC AOS/MF A01 - OSTI; INIS. 

SN1987A, in the Large Magellanic cloud, was the closest super- 
nova since the 1604 event observed by Kepler. It provided a 
unique opportunity to verify theories in quite a variety of domains: 
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astrophysics (stellar evolution, conditions prevailing at the star's ex- 
plosion), nuclear physics (neutron star formation, equation of state 
under extreme conditions, nucleosynthesis), particle physics (neu- 
trino properties). All these observations strongly confirm our 
previous ideas on the physical conditions prevailing during the su- 
pernova explosions, although the SN1987A event was not exempt 
of surprises. (author) 82 refs.; 10 figs. 


11676 (INIS-mf-11571, pp. 147-167) Composition and mo- 
mentum spectrum of ultra-high energy cosmic rays. Stamenov, 
J.N. (Byigarska Akademiya na Naukite, Sofia (Bulgaria). Inst. za 
Yadrena Izsledvaniya i Yadrena Energetika). Hungarian Academy 
of Sciences, Budapest (Hungary). Central Research Inst. for 
Physics. Mar 1989. (CONF-8808279—: 11. European cosmic ray 
symposium, Balatonfuered (Hungary), 21-27 Aug 1988). In 17. Eu- 
ropean cosmic ray symposium: Invited talks. Order Number 
DE90611419. Available from NTIS (US Sales Only), PC A09/MF 
A01 - OSTI; INIS. 

The recent experimental and theoretical investigations of the en- 
ergy spectrum of the primary cosmic radiation in connection with 
its mass composition were analyzed mainly in the region of ultra- 
high energies. It is shown that the primary mass composition 
remains approximately constant up to energies 10'© eV and the ir- 
regularity of the energy spectrum at energies ge10"® eV is related 
with high probability to the photodisintegration processes near the 
cosmic ray sources. (author) 72 refs.; 13 figs. 


11677 (INIS-mf-11572, pp. 22) The magnetic dipole mo- 
ment of the Sun and cosmic ray anisotropy. Kozlov, V.G. (AN 
SSSR, Yakutsk (USSR). Inst. Kosmofizicheskikh Issiedovanij i 
Aehronomii); Kravtsov, N.G.; Skripin, G.V. Hungarian Academy of 
Sciences, Budapest (Hungary). Central Research Inst. for Physics. 
Aug 1988. (CONF-8808279—: 11. European cosmic ray sympo- 
sium, Balatonfuered (Hungary), 21-27 Aug 1988). In 17. European 
cosmic ray symposium held at Balatontuered, Hungary, August 21- 
27, 1988: Abstracts. Order Number DE90611424. Available from 
NTIS (US Sales Only), PC AO4/MF A011 - OSTI; INIS. 

Abstract only. COSMIC RADIATION/anisotropy; MAGNETIC 
DIPOLE MOMENTS/correlations; ANISOTROPY; DAILY VARIA- 
TIONS; GEV RANGE 100-1000; INTERPLANETARY MAGNETIC 
FIELDS; CORRELATIONS; SUN 


11678 (INIS-mf—11572, pp. 24-25) Application of cosmic ray 
fluctuations to diagnosing the interplanetary medium. Dorman, 
L.l. (AN SSSR, Moscow (USSR). Inst. Zemnogo Magnetizma, 
lonosfery i Rasprostraneniya Radiovoin); Gulinskij, O.V.; Ishkov, 
V.N.; Libin, 1.Ya.;  Prilutskij, R.E.; Yudakhin, K.F. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Aug 1988. (CONF-8808279-: 11. European cosmic 
ray symposium, Balatonfuered (Hungary), 21-27 Aug 1988). In 17. 
European cosmic ray symposium held at Balatonfuered, Hungary, 
August 21-27, 1988: Abstracts. Order Number DE90611424. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 
Abstract only. COSMIC RADIATION/fluctuations; INTERPLANE- 
TARY MAGNETIC FIELDS/cosmic radiation; FLUCTUATIONS; 
INTERPLANETARY SPACE; MULTIPLE SCATTERING 


11679 (INIS-mf-11572, pp. 9) Geoefficiency of the solar 
wind structures in cosmic rays and in geomagnetic field. 
Shadrina, L.P. (AN SSSR, Yakutsk (USSR). Inst. Kosmofizich- 
eskikh Issledovanij i Aehronomii); Plotnikov, |.Ya.; Mamrukova, V.P. 
Hungarian Academy of Sciences, Budapest (Hungary). Central 
Research Inst. for Physics. Aug 1988. (CONF-8808279-: 11. Euro- 
pean cosmic ray symposium, Balatonfuered (Hungary), 21-27 Aug 
1988). In 11. European cosmic ray symposium held at Balaton- 
fuered, Hungary, August 21-27, 1988: Abstracts. Order Number 
DE90611424. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Abstract only. SOLAR WIND/cosmic radiation; SOLAR WIND/ 
geomagnetic field; FORBUSH DECREASE; MAGNETIC STORMS 


11680 (INIS-mf-11572, pp. 12) Quasi-bi-annual variations of 
cosmic ray intensity and solar velocity. Rogava, O.G. (AN 
Gruzinskoj SSR, Tbilisi (USSR). Inst. Geofiziki); Shatashvili, L.Kh. 
Hungarian Academy of Sciences, Budapest (Hungary). Central 
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Research Inst. for Physics. Aug 1988. (CONF-8808279-: 11. Euro- 
pean cosmic ray symposium, Balatonfuered (Hungary), 21-27 Aug 
1988). In 11. European cosmic ray symposium hek at Balaton- 
fuered, Hungary, August 21-27, 1988: Abstracts. Order Number 
DE90611424. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Abstract only. COSMIC RADIATION/variations; VARIATIONS; 
DISTRIBUTION; LATITUDE EFFECT; NEUTRON MONITORS; SO- 
LAR WIND; VELOCITY 


11681 (INIS-mf—11572, pp. 13) Quasi periodic cosmic ray 
variations, solar and geomagnetic activities with the periods 
close to the period of the Sun's rotation. Naskidashvili, 8.D. 
(AN Gruzinskoj SSR, Tbilisi (USSR). Inst. Geofiziki); Shatashvili, 
L.Kh.; Kavlashvili, V.G. Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics. Aug 1988. (CONF- 
880827S-: 11. European cosmic ray symposium, Balatonfuered 
(Hungary), 21-27 Aug 1988). In 11. European cosmic ray sympo- 
sium held at Balatonfuered, Hungary, August 21-27, 1988: 
Abstracts. Order Number DE90611424. Available from NTIS (US 
Sales Only), PC AO4/MF A01 - OSTI; INIS. 

Abstract only. COSMIC RADIATION/correlations; GEO- 
MAGNETIC FIELD/correlations; SOLAR ACTIVITY/correlations; 
CORRELATIONS; FREQUENCY DEPENDENCE; SOLAR CYCLE; 
VARIATIONS 


11682 = (INIS-mf-11572, pp. 15) On the nature of the tempo- 
ral changes of the energy spectrum of cosmic ray 11-year 
variations. Alania, M.V. (AN Gruzinskoj SSR, Tbilisi (USSR). Inst. 
Geofiziki); Aslamazashvili, R.G.; Bochorishvili, T.B.; Guschina, 
R.T.; Dorman, L.I.; Iskra, K. Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics. Aug 1988. 
(CONF-8808279-: 11. European cosmic ray symposium, Balaton- 
fuered (Hungary), 21-27 Aug 1988). In 11. European cosmic ray 
symposium held at Balatonfuered, Hungary, August 21-27, 1988: 
Abstracts. Order Number DE90611424. Available from NTIS (US 
Sales Only), PC A04/MF AO1 - OSTI; INIS. 

Abstract only. COSMIC RADIATION/energy spectra; COSMIC 
RADIATION/variations; SOLAR ACTIVITY/variations; VARIATIONS; 
MAGNETIC FIELDS; TIME DEPENDENCE 


11683 (INIS-mf—11572, pp. 16) The features of connection 
of cosmic ray anisotropy with the sector structure of the inter- 
planetary magnetic field for 1964-1985 period. Alania, M.V. (AN 
Gruzinskoj SSR, Tbilisi (USSR). Inst. Geofiziki); Aslamazashvili, 
R.G.; Gachechiladze, G.R.; Djapiashvili, T.V. Hungarian Academy 
of Sciences, Budapest (Hungary). Central Research Inst. for 
Physics. Aug 1988. (CONF-8808279-: 11. European cosmic ray 
symposium, Balatonfuered (Hungary), 21-27 Aug 1988). In 17. Eu- 
ropean cosmic ray symposium held at Balatonfuered, Hungary, 
August 21-27, 1988: Abstracts. Order Number DE90611424. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Abstract only. COSMIC RADIATION/anisotropy; INTERPLANE- 
TARY MAGNETIC FIELDS/anisotropy; ANISOTROPY; NEUTRON 
MONITORS; SOLAR ACTIVITY; SOLAR WIND 


11684 (INIS-mf-11572, pp. 17) The influence of the Sun’s 
magnetic moment change on the different classes of cosmic 
ray variations. Alania, M.V. (AN Gruzinskoj SSR, Tbilisi (USSR). 
Inst. Geofiziki); Aslamazashvili, R.G.; Bochorishvili, T.B.; 
Despotashvili, M.A.; Nachkebia, N.A.; Rogava, O.G. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Aug 1988. (CONF-8808279-: 11. European cosmic 
ray symposium, Balatonfuered (Hungary), 21-27 Aug 1988). In 17. 
European cosmic ray symposium held at Balatonfuered, Hungary, 
August 21-27, 1988: Abstracts. Order Number DE90611424. Avail- 
able from NTIS (US Sales Only), PC AO4/MF A01 - OSTI; INIS. 

Abstract only. COSMIC RADIATION/variations; MAGNETIC MO- 
MENTS/variations; VARIATIONS; ENERGY SPECTRA; FORBUSH 
DECREASE; GEV RANGE 10-100; SUN 


11685 (INIS-mf—-11572, pp. 23) Influence of the terminal 
shock on the solar wind modulating properties. Berezhko, E.G. 
(AN SSSR, Yakutsk (USSR). Inst. Kosmofizicheskikh Issledovanij i 
Aehronomii); Nikolaev, V.S.; Petukhov, S.I.; Turpanov, A.A. Hun- 
garian Academy of Sciences, Budapest (Hungary). Central 
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Research Inst. for Physics. Aug 1988. (CONF-8808279-: 11. Euro- 
pean cosmic ray symposium, Balatonfuered (Hungary), 21-27 Aug 
1988). In 11. European cosmic ray symposium held at Balaton- 
fuered, Hungary, August 21-27, 1988: Abstracts. Order Number 
DE90611424. Available from NTIS (US Sales Only), PC AO4/MF 
A01 - OSTI; INIS. 

Abstract only. COSMIC RADIATION/modulation; SOLAR WIND/ 
modulation; MODULATION; HELIOSPHERE; ORIGIN; THERMAL 
SHOCK 


11686 (INIS-mf—11572, pp. 61) Recovery of cascade curve 
on data of synchronous measurement of the EAS Cerenkov 
light amplitude and temporal characteristics by Inverse prob- 
lem method. Grigorev, V.M. (AN SSSR, Yakutsk (USSR). Inst. 
Kosmofizicheskikh Issiedovanij i Aehronomii); Doronina, 1.V.; 
Dyakonov, M.N.; Knurenko, S.P.; Nikiforova, E.S. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Aug 1988. (CONF-8808279-: 11. European cosmic 
ray symposium, Balatonfuered (Hungary), 21-27 Aug 1988). In 17. 
European cosmic ray symposium held at Balatonfuered, Hungary, 
August 21-27, 1988: Abstracts. Order Number DE90611424. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 
Abstract only. EXTENSIVE AIR SHOWERS/cherenkov radiation; 
CASCADE THEORY; COSMIC RADIATION; DISTRIBUTION 


11687 (JINR-E-1,2-88-426, pp. 385-422) Underground 
physics. Ellis, J. (European Organization for Nuclear Research, 
Geneva (Switzerland)). Joint Inst. for Nuclear Research, Dubna 
(USSR). 1988. (CONF-8709484—: 1987 JINR-CERN School of 
physics, Varna (Bulgaria), 6-19 Sep 1987). In Proceedings of the 
1987 JINR-CERN School of physics. Order Number DE90706002. 
Available from NTIS (US Sales Only), PC A23/MF A01 - OSTI; 
INIS. 

The problem of using the data of experiments conducted without 
accelerator use in the high-energy physics and data of high-energy 
physics for astrophysical investigations is discussed. Results of 
geophysical, geochemical investigations, experiments on the 
proton-emission decay and laboratory investigations on the search 
for nonluminous matter are considered. It is stressed that under- 
ground experiments can play an important role in the search for 
nonluminous matter. 94 refs.15 figs.; 8 tabs. 


(LA-UR-89-3737) Neon novae, recurrent novae, and 
type | supernovae. Starrfield, S. (Los Alamos National Lab., NM 
(USA) ); Sparks, W.M.; Truran, J.W.; Shaviv, G. Los Alamos Na- 
tional Lab., NM (USA). 1989. 5p. Sponsored by U.S. DOE 


11688 


Management & Administration; National Aeronautics and 
Space Administration; National Science Foundation. DOE 
Contract W-7405-ENG-36. Contract AST85-16173;Contract AST88- 
18215;Contract AST86-11500. (CONF-8907176—1: Colloquium on 
supernovae, Santa Cruz, CA (USA), Jul 1989). Order Number 
DE90003188. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

Over the past few years, we have been investig«iting the effects 
of accretion onto massive white dwarfs and its implications for their 
growth in mass toward the Chandrasekhar limit, in attempts to 
identify a possible relationship between SN | and novae. In our 
studies we have considered accretion at various mass accretion 
rates onto a variety of different white dwarf masses. We have 
found that there is a critical white dwarf mass above which a signif- 
icant fraction of the accreted mass can remain on the white dwarf 
after the outburst. Below this value of the white dwarf mass, all of 
the accreted mass, plus core material dredged up into the enve- 
lope, is ejected as a result of the explosion. Our latest results 
include accretion and boundary layer heating produced by the in- 
falling material. From these studies, we have identified some 
members of the class of recurrent novae, those involving a ther- 
monuclear runaway, as the novae that are occurring on very 
massive white dwarfs and evolving toward an SN | explosion. One 
of the outgrowths of our uv studies of novae in outburst has been 
the identification of a class of novae which eject material that is 
very rich in the elements from oxygen to aluminum. We have 
shown that these outbursts occur on ONeMg white dwarfs, which 
are necessarily very massive white dwarfs. 11 refs. 





11689 (N-89-29282) Statistical and physical evoluiion of 
QSO's. Caditz, D.; Petrosian, V. Stanford Univ., CA (USA). Sep 
1989. 41p. (NASA-CR—185869;NAS—1 .26:185869;CSSA-ASTRO-— 
89-15). Available from NTIS, PC A03/MF A01. 

The relationship between the physical evolution of discrete extra- 
galactic sources, the statistical evolution of the observed population 
of sources, and the cosmological model is discussed. Three simple 
forms of statistical evolution: pure luminosity evolution (PLE), pure 
density evolution (PDE), and generalized luminosity evolution 
(GLE), are considered in detail together with what these forms im- 
ply about the physical evolution of individual sources. Two methods 
are used to analyze the statistical evolution of the observed distri- 
bution of QSO's (quasars) from combined flux limited samples. It is 
shown that both PLE and PDE are inconsistent with the data over 
the redshift range 0 less than z less than 2.2, and that a more 
complicated form of evolution such as GLE is required, indepen- 
dent of the cosmological model. This result is important for 
physical models of AGN, and in particular, for the accretion disk 
model which recent results show may be inconsistent with PLE. 


11690 (N-89-29292) Study of sampling systems for 
comets and Mars. Final report. Amundsen, R.J.; Clark, B.C. Mar- 
tin Marietta Aerospace, Denver, CO (USA). Mar 1987. 
196p. (NASA-CR-185514;NAS—1.26:185514;MCR-86-654). Avail- 
able from NTIS, PC AO9/MF A01. 

Several aspects of the techniques that can be applied to acquisi- 
tion and preservation of samples from Mars and a cometary 
nucleus were examined. Scientific approaches to sampling, 
grounded in proven engineering methods are the key to achieving 
the maximum science value from the sample return mission. If de- 
velopment of these approaches for collecting and preserving does 
not preceed mission definition, it is likely that only suboptimal tech- 
niques will be available because of the constraints of formal 
schedule timelines and the normal pressure to select only the most 
conservative and least sophisticated approaches when develop- 
ment has lagged the mission milestones. With a reasonable 
investment now, before the final mission definition, the sampling 
approach can become highly developed, ready for implementation, 
and mature enough to help set the requirements for the mission 
hardware and its performance. 


11691 (N-89-30139) He 2-104: A link between symbiotic 
stars and planetary nebulae. Lutz, J.H.; Kaler, J.B.; Shaw, R.A.; 
Schwarz, H.E.; Aspin, C. Washington State Univ., Pullman, WA 
(USA). May 1989. 17p. (NASA-CR-180089;NAS—1.26:180089). 
Available from NTIS, PC A03/MF A01. 

Ukraviolet, optical and infrared observations of He 2-104 are pre- 
sented, and estimates for some of the physical properties of the 
nebular shell are made. It is argued that He 2-104 is in transition 
between the D-type symbiotic star and bipolar planetary nebula 
phases and, as such, represents a link between subclasses of 
these two types of objects. The model includes a binary system 
with a Mira variable and a hot, evolved star. Previous mass loss 
has resulted in the formation of a disk of gas and dust around the 
whole system, while the hot star has an accretion disk which pro- 
duces the observed highly ionized emission line spectrum. 
Emission lines from cooler, lower density gas is also observed to 
come from the nebula. In addition, matter is flowing out of the sys- 
tem in a direction perpendicular to the disk with a high velocity and 
is impacting upon the previously-ejected red giant wind and/or the 
ambient interstellar medium. 


11692 (RAL—89-073) The globular cluster omega Centauri 
and its RR Lyrae variables. Dickens, R.J. Rutherford Appleton 
Lab., Chilton (UK). Jul 1989. 27p. (CONF-8808280-: IAU collo- 
quium 111: the use of pulsating stars in fundamental problems of 
astronomy, Lincoln, NE (USA), 15-17 Aug 1988). Order Number 
DE90611360. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The significance of some of the unusual characteristics of the 
globular cluster omegaCentauri in various fundamental problems is 
explored. Interest is centred on the properties of the cluster RR 
Lyraes, and what they can contribute to studies of early cluster 
chemical enrichment, stellar pulsation, the distance scale, stellar 
evolution, stellar ages and the Oosterhoff period-shift problem. This 
article, which is intended to highlight problems and progress rather 
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than give a comprehensive review, includes new results based on 
photometry of the RR Lyraes, red giants, subgiants, horizontal- 
branch and main sequence stars in the cluster. (author). 


11693 Soft x-ray/extreme ultraviolet images of the solar at- 
mosphere with normal incidence multilayer optics. Lindblom, 
J.F. (Stanford Univ., CA (USA). Center for Space Science and As- 
trophysics); Walker, A.B.C. Jr.; Hoover, R.B.; Barbee, T.W. Jdr.; 
VanPatten, R.A.; Gill, J.P. pp. 424 of X-ray instrumentation in as- 
tronomy Il. Golub, L SPIE Society of Photo-Optical instrumentation 
Engineers, Bellingham, WA (1988). DOE Contract W-7405-ENG- 
48. (CONF-8808210—: X-ray instrumentation in astronomy Il, San 
Diego, CA (USA), 15-17 Aug 1988). 

The authors report on the first high resolution images of the sun 
in the soft x-ray/extreme ultraviolet (XUV) regime obtained with 
normal incidence multilayer optics. The images were obtained dur- 
ing a sounding rocket flight on October 23, 1987 from Whtie Sands 
Missile Range, New Mexico. Multilayer coated optics were used in 
three different configurations: as optical elements in two 
Cassegrain Telescopes, as off-axis primary mirrors, and as tertiary 
mirrors operating with a Wolter Schwarzschild grazing incidence 
mirror. The inherent energy selective property of multilayer coated 
optics allowed distinct groups of emission lines to be isolated in the 
solar corona and the transition region. 


11694 Scientific considerations in the design of the Mars 
observer gamma-ray ometer. Arnold, J.R. (University of 
California, La Jolla, CA 92093 (US)); Boynton, W.V.; Englert, P.; 
Feldman, W.C.; Metzger, A.E.; Reedy, R.C.; Squyres, S.W. A/P 
Conference Proceedings (American Institute of Physics) Confer- 
ence Proceedings (USA), 186(1): 453-467 (15 May 1989). 
(CONF-8711149-: Conference on high energy radiation back- 
ground in space, Sanibel Island, FL (USA), 2-5 Nov 1987). 

Cosmic-ray primary and secondary particles induce characteristic 
gamma-ray and neutron emissions from condensed bodies in our 
solar system. These characteristic emissions can be used to obtain 
qualitative and quantitative elemental analyses of planetary sur- 
faces from orbital altitudes. Remote sensing gamma-ray 
spectroscopy has been successfully used to obtain elemental com- 
position of the Moon and Mars during United States Apollo 15 and 
16 missions and the Soviet Luna and Mars missions. A remote 
sensing gamma-ray and neutron spectrometer will be included 
aboard the United States Mars Observer Mission. If proper care is 
not taken in the design of the spectrometer and choice of materials 
in the construction of the detector system and spacecraft, the sen- 
sitivity of these remote sensing spectrometers can be greatly 
degraded. A discussion of these design and material selection 
problems is presented. 


11695 -+-ray lines as a probe for a cold-dark-matter halo. 
Bouquet, A. (Center for Particle Astrophysics, Lawrence Berkeley 
Laboratory, Berkeley, California 94720 (US)); Salati, P.; Silk, J. 
Physical Review [Section] D: Particles and Fields (USA), 40(10): 
3168-3186 (15 Nov 1989). DOE Contract ACO3-76SF00098. 

Annihilations of cold dark matter via the reaction xx—+-v7y in the 
halo of our Galaxy produce monoenergetic + rays. The detection 
by satellite-borne detectors of a +-ray line originating from the 
galactic halo would be a clear signature of particle dark matter, 
and could probe particles (such as photinos) that are difficult to de- 
tect by ground-based experiments. We show that the signal may 
be lost in the noise if there is a closure density of dark matter. 


11696 vv, and v, as dark matter. Carlson, E.D. (Department of 
Physics and Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, California 94720 (US)); Hall, LJ. Physical Review 
[Section] D: Particles and Fields (USA), 40(10): 3187-3193 (15 
Nov 1989). DOE Contract AC03-76SF00098. 

The singlet-Majoron model, with B—L broken spontaneously at 
the GeV scale, allows Q=1 in v, or v, with masses in the range of 
1 keV to 35 MeV. Neutrino-Majoron scattering leads to an unusual 
processing of the density perturbation spectrum; the resulting 
large-scale structure will be very similar to warm or cold dark mat- 
ter. The Higgs boson may decay predominantly into invisible 
channels giving signatures with a missing-mass peak. 
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11697  Sollitosynthesis: Cosmological evolution of nontopo- 
logical solitons. Griest, K. (NASA/Fermilab Astrophysics Center, 
Fermi National Accelerator Laboratory, Batavia, Illinois 60510-0500 
(US)}— Astronomy and Astrophysics Center, Enrico Fermi Institute, 
University of Chicago, 5640 South Ellis Avenue, Chicago, Illinois 
60637); Ko Physical Review [Section] D: Particles and Fields 
(USA), 40(10): 3231-3240 (15 Nov 1989). 

We consider the thermal creation, fusion, evaporation, and de- 
struction of nontopological solitons (NTS’s) after a phase transition 
in the early Universe. By defining and following NTS statistical 
equilibrium and departures from it, we show that depending on 
particle-physics parameters one of three possible scenarios occurs. 
If reaction rates are high enough, a period of equilibrium occurs 
and relic abundances are determined by the “freeze-out” tempera- 
ture. We show that equilibrium first drives most NTS's into their 
constituents (free ¢ particles) and then causes rapid fusion into 
large NTS's. If freeze-out occurs during the first phase, the NTS’s 
are almost entirely destroyed, while if it occurs during the second 
phase, solitosynthesis occurs and NTS’s may be cosmically rele- 
vant. For slow reaction rates the NTS’s are “born frozen out” and 
have the abundance determined by the phase transition. We de- 
velop analytic approximations for determining the abundances and 
test them by numerically integrating a reaction network in an ex- 
panding Universe. Unfortunately, for most of the parameter space 
considered, solitodestruction and/or evaporation occurs. 


11698 Cosmological implications of unstable  techni- 
beryons. Dodeison, S. (Gordon McKay Lab, Harvard University, 
Cambridge, Massachusetts 02138 (US)). Physical Review [Section] 
D: Particles and Fields (USA), 40(10): 3252-3262 (15 Nov 1989). 

Technicolor theories predict the existence of particles (techni- 
baryons) about a thousand times heavier than the proton. A large 
number of technibaryons should have been present in the early 
Universe. Here | explore the cosmological effects of remnant tech- 
nibaryons that decay after electron-positron annihilation. Strong 
limits on the lifetimes of these particles are imposed with very little 
model dependence. Technibaryons decaying when the cosmic tem- 
perature is about 1 eV may appreciably distort the microwave 
background. | discuss the possibility of technibaryons accounting 
for recently observed distortions in the submillimeter regime. 


11699 Statistical fluctuations as the origin of nontopologl 
cal solitons. Griest, K. (NASA/Fermilab Astrophysics Center, 
Fermi National Accelerator Laboratory, P.O. Box 500, Batavia, 
Illinois 60510 (US}— Astronomy and Astrophysics Center, The Uni- 
versity of Chicago, Chicago, Illinois 60637); Kolb, E.W.; Massarotti, 
A. Physical Review [Section] D: Particles and Fields (USA), 
40(10): 3529-3532 (15 Nov 1989). 

Nontopological solitons can be formed during a phase transition 
in the early Universe as long as some net charge can be trapped 
in regions of a false vacuum. It has been previously suggested that 
a particle-antiparticle asymmetry would provide a source for such 
trapped charge. We point out that, for the model and parameters 
considered, statistical fluctuations provide a much larger concentra- 
tion of charge and are, therefore, the dominant source of charge 
fluctuations in solitogenesis. 


11700 ULF waves at comets Halley and Giacobini-Zinner: 
comparison with simulations. Le, G. (Department of Earth and 
Space Sciences and Institute of Geophysics and Planetary Physics, 
University of California, Los Angeles (USA)); Russell, C.T.; Gary, 
S.P.; Smith, E.J.; Riedier, W.; Schwingenschuh, K. Journal of Geo- 
physical Research (USA), 94(A9): 11989-11996 (1 Sep 1989). 
This paper compares observations and numerical simulations of 
magnetic fluctuations near the proton and water group ion cy- 
clotron frequencies as a function of distance from the comets 
Giacobini-Zinner and Halley. Because the Doppler shift of the ion 
cyclotron resonance is equal and opposite to that associated with 
the flow of the solar wind plasma past the observer, one can moni- 
tor the amplitude of waves due to different cyclotron resonant 
instabilities by examining the amplitude of waves near the gyrofre- 
quency of the respective ions as measured in the spacecraft 
frame. This expectation has been checked by comparison of the 
data to results of a one-dimensional electromagnetic hybrid simula- 
tion of two-ion pickup. Distant from both comets the wave 
amplitudes are very weak. But as the comet is approached, the 
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wave amplitude grows. These observations are consistent with 
computer simulations which predict amplitudes that depend on the 
properties of the injected beams and the local injection rate. © 
American Geophysical Union 1989 


11701 Dimensionality effects in hybrid simulations of high 
Mach number collisionless perpendicular shocks. Thomas, 
V.A. (Applied Theoretical Physics Division, Los Alamos National 
Laboratory, Los Alamos, New Mexico (US)). Journal of Geophys- 
ical Research (USA), 94(A9): 12009-12014 (1 Sep 1989). 

Hybrid simulations of a high Alfven Mach number (M,>>1) colli- 
sionless perpendicular shock are performed in one, two, and three 
spatial dimensions. The results are compared to highlight the 
implicit effects of dimensionality in the simulation model. As in pre- 
vious work, one-dimensional simulations show that the dissipation 
mechanism can be identified as reflected ions. Two-dimensional 
simulations allow the ion temperature anisotropy associated with 
the reflected ions to be relaxed via a collisionless electromagnetic 
instability. In the high Mg limit, this instability causes the shock 
front to have rotating magnetic fields with approximately equal am- 
plitudes in each direction as well as large-amplitude density 
fluctuations. The three-dimensional simulations are similar to the 
two-dimensional simulations with the exception that the fluctuations 
at the shock front are significantly smaller. This difference is due to 
the implied phase coherence in the two-dimensional calculations 
which is absent in three dimensions. The results of the simulations 
are compared with spacecraft observations of high M, perpendicu- 
lar shocks. © American Geophysical Union 1989 


11702 ISEE 3 observations of solar wind thermal electrons 
with 7, >T ||. Phillips, J.L. (Los Alamos National Laboratory, Los 
Alamos, New Mexico (USA)); Gosling, J.T.; McComas, D.J.; Bame, 
S.J.; Smith, EJ. Journal of Geophysical Research (USA), 
94(A10): 13377-13386 (1 Oct 1989). 

Solar wind thermal electrons are normally nearly isotropic, with a 
temperature anisotropy, 7)/7T,, of 1.0 to 1.2. This study presents 
ISEE 3 observations of anomalous electron distributions for which 
T, exceeds T) in the solar wind near 1 AU. Twelve anomaly 
events were identified, lasting from 24 min to 6 hours. These 
events generally share the following characteristics: (1) high 
plasma density, (2) low solar wind speed, (3) magnetic field which 
is nearly transverse to the flow, and (4) low electron and ion tem- 
peratures. The processes of solar wind adiabatic expansion and 
isotropization via Coulomb collisions could be expected to lead to 
such anomalous anisotropies under conditions similar to those ob- 
served. However, these conditions actually produce 7, >T || for 
only a small fraction of the time, suggesting that other mechanisms 
are also important in regulating solar wind electron distributions. © 
American Geophysical Union 1989 


11703 On the magnetic field in the white dwarf Grw + 
70°8247. Henry, R.J.W.; O'Connell, R.F. Astrophysical Journal 
(USA), 282: L97-L98 (15 Jul 1984). 

Greenstein has observed a sharp absorption feature near 1345 
A in the ultraviolet spectrum of the white dwarf Grw + 70°8247. He 
interprets this as a component of hydrogen Lya in a strong mag- 
netic field, which he estimates to be in the region of 3.5 x 10° 
gauss. Using a very accurate multiparameter variational approach, 
the authors deduce that the maximum Lya wavelength obtainable 
is 1342.6 A (or slightly greater if one includes a gravitational red- 
shift as well as a Stark-induced redshift), at which wavelength the 
magnetic field is 5.6 x 10° gauss, all other magnetic field values 
giving rise to smaller wavelengths. In addition, if the authors as- 
sume that the observations are uncertain by, say, +8 A, then the 
authors deduce that the Lya interpretation leads to a white dwarf 
magnetic field in the range (4.0-7.6) x 10° gauss. Furthermore, the 
authors present a (perhaps less likely) alternative interpretation of 
the 1345 A line, viz., that it is a component of Ha at 6.2 x 10° 
gauss or a component of HG at 4 x 10° gauss, or a combination 
of two other components of H§ at 5 x 10° gauss. 7 refs., 1 tab. 
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11704 (AD-A-211873/5/XAB) Polar rain and the question of 
direct-particle access. Gussenhoven, M.S. Air Force Geophysics 
Lab., Hanscom AFB, MA (USA). 1989. 19p. (GL-TR-89-0219). 
Available from NTIS, PC A03/MF A01. 

Pub. in Electromagnetic Coupling in the Polar Clefts and Caps, 
43-60 (1989). 

Recent experimental findings on the weak, low-energy electron 
population found in the tail lobes and the low-altitude polar regions 
to which they magnetically map are reviewed in light of two differ- 
ent polar-rain models. In one model the field-aligned solar-wind 
electrons have direct entry to the magnetosphere in the distant tail 
where the field lines are assumed to be open. In the other, the po- 
lar rain is the potential-barrier-reflected electron component of the 
magnetosheath population that enters the magnetosphere at the 
cusp, and perhaps all along the magnetopause. The data do not 
fully support one model over the other, and it is possible that both 
entry mechanisms contribute depending on magnetopause posi- 
tion, on electron energy, and on the size and extent of boundary 
and barrier potentials. 


11705 (AD-A-211892/5/XAB) Doppler shift of auroral Ly- 
man alpha observed from a satellite. Ishimoto, M.; Meng, C.; 
Romick, C.R.; Huffman, R.E. Johns Hopkins Univ., Laurel, MD 
(USA). Applied Physics Lab. Feb 1989. 5p. Available from NTIS, 
PC AO2/MF A01. 

Pub. in Geophysical Research Letters, Vol. 16, No. 2, 143- 
146(Feb 1989). 

The first-documentation of Doppler-shifted auroral Lyman-alpha 
emission resulting from incident energetic protons in the auroral re- 
gions was made using nadir VUV satellite spectral observations. 
The auroral Lyman alpha emission from high-velocity protons is ex- 
pected to show a red-shifted wavelength displacement based on 
ground-based observations of Balmer lines. VUV spectra (1100- 
1900 A) taken over five sample auroral oval crossings by a 
nadir-viewing satellite in 1978 consistently show the Lyman-alpha 
emission displaced toward longer wavelengths with a larger line 
width. The intensity peaks were shifted up to 4A when the geo- 
coronal Lyman-alpha-emission profile was subtracted from the 
Lyman-alpha-emission profile observed over the auroral regions. 
The optical observations infer the auroral proton precipitation with 
average energies of 34 keV and an energy flux of 0.1 erg/cm/s/sr 
when interpreted according to available model calculations. These 
values agree reasonably well with the average values for the char- 
acteristics of nightside incident auroral protons based on previous 
statistical satellite particle precipitation observations. 


11706 (AD-A-212017/8/XAB) Aurorakelectron energy and 
flux from molecular nitrogen ultraviolet emissions observed by 
the S3-4 satellite. Ishimoto, M.; Meng, C.; Romick, G.J.; Huffman, 
R.E. Johns Hopkins Univ., Laurel, MD (USA). Applied Physics Lab. 
1 Sep 1988. 15p. Available from NTIS, PC A03/MF A01. 

Pub. in Jnl. of Gephysical Research, Vol. 93, No. A9, 9854- 
9866(1 Sep 1988). 

The UV spectra over the southern hemisphere nightside auroral 
oval have been obtained from an AFGL spectral/photometric exper- 
iment on board the low-altitude polar-orbiting S3-4 satellite. A 
detailed analysis of nightside auroral spectra from seven orbits be- 
tween mid-May and June 1978 was performed to estimate the 
average energy and total energy flux of incident electrons. This 
study was based on observations of the No LBH (3-10) (1928-A) 
band and the No VK (0-5) (2604 A) band emission intensities and 
the application of model calculations. Comparison of the estimated 
quantities with the statistical satellite measurement of incident parti- 
cles indicates that the LBH (3-10) band emission intensity can be 
used to estimate the total energy flux of incident electrons, similar 
to the No(+) 1N (0-0) (8914 A) band emission intensity in the visi- 
ble region. In addition, the ratio of the LBH (3-10) to the VK (0-5) 
bande mission intensities indicates the average energy of incident 
auroral electrons in much the same way that the N2(+)1N (0-0) and 
© | (6300 A) emission ratio does in the visible region. This study 
shows the use of different constituent emissions, model calcula- 
tions, and synthetic spectra to infer the inherent possibilities in 
these types of studies. 


11707 (AD-A-212289/3/XAB) Anomalous UV auroral spec- 
tra during a large magnetic disturbance. Ishimoto, M.; Meng, C.; 
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Romick, G.R.; Huffman, R.E. Johns Hopkins Univ., Laurel, MD 
(USA). Applied Physics Lab. 1 Jun 1989. 8p. Available from NTIS, 
PC A02/MF A01. 

Pub. in Jnl. of Geophysical Research, Vol. 94, No. A6, 6955- 
6960(1 Jun 1989). 

Ultraviolet and far-ultraviolet auroral spectra (1100-2900 A) were 
taken during a very disturbed period (K, = 7+) on June 2, 1978, by 
the S3-4 polar-orbiting satellite over the nightside, winter southern 
hemisphere polar region. The spectra from the equatorward section 
(-53 to -60 deg. geomagnetic latitude) of the auroral precipitation 
showed many striking differences from those of the diffuse aurora 
in other orbits or the poleward section of the diffuse auroral region 
(-60 to -65 deg. geomagnetic latitude) on the same orbit. The dif- 
ferences are as follows: (1) intensity ratios of the nitrogen atomic 
lines (1744 A and 2143 A) to the Lyman-Birge-Hopfield (LBH) (3- 
10) band were 2 instead of 1; (2) intensity ratio of the oxygen line 
(1356 A) to the LBH (3-10) band was 15 instead of 4; (3) rotational 
temperature of the Vegard-Kaplan band system was 1000 K in- 
stead of 400 K; and (4) effective vibrational temperature of the 
LBH band system was above 3000 K instead of below 1000 K. 
These and other characteristics are consistent with the assumption 
that observed spectra may originate from two different altitude 
regimes. Emissions from low altitudes (approximately 120 km) 
were produced by typical keV diffuse auroral-electron precipitation, 
and those from high altitudes (approximately 200 km) were pro- 
duced by keV heavy-particle precipitation. The lack of significant 
enhancement of Lyman-alpha emission indicates a very weak pro- 
ton precipitation. The authors believe that these low-latitude 
anomalous ultraviolet spectral features are likely due to the keV 
ion-atom oxygen precipitation, previously observed by a mass 
spectrometer at 800 km. 


11708 (AD-A-212295/0/XAB) Current-limiting mechanisms 
in electron- and ion-beam experiments. Technical report for 
period ending August 1989. Olsen, R.C. Naval Postgraduate 
School, Monterey, CA (USA). 7 Aug 1989. 67p. (NPS—61-89-013). 
Available from NTIS, PC AO4/MF A01. 

The emission and collection of current from satellites or rockets 
in the ionosphere is a process which, at equilibrium, requires a 
balance between inward and outward currents. In most active ex- 
periments in the ionosphere and magnetosphere, the emitted 
current exceeds the integrated thermal current by one or more or- 
ders of magnitude. The system response is typically for the emitted 
current to be limited by processes such as differential charging of 
insulating surfaces, interactions between an emitted beam and the 
local plasma, and interactions between the beam and local neutral 
gas. These current-limiting mechanisms have been illustrated for 
20 years in sounding-rocket and satellite experiments, which are 
reviewed here. Detailed presentations of the SCATHA electron- 
and ion-gun experiments are used to demonstrate the general 
range of observed phenomena. 


11709 (AD-A-212500/3/XAB) Electrodynamics of the polar- 
cusp ionosphere: A case study. Sandholt, P.E.; Jacobsen, B.; 
Lybekk, B.; Egeland, A.; Bythrow, P.F. Air Force Geophysics Lab., 
Hanscom AFB, MA (USA). 1 Jun 1989. 12p. (GL-TR-89-0253). 
Available from NTIS, PC AO3/MF A01. 

Pub. in Jnl. of Geophysical Research, Vol. 94, A6, 6713-6722(1 
Jun 1989). 

By using continuous ground-based observations of polar cusp 
auroras and electromagnetic parameters obtained from satellites in 
polar orbit, electrodynamic processes in the polar cusp have been 
investigated. HILAT satellite measurements of magnetic field, pre- 
cipitating electrons and ion-drift components above auroral 
structures observed from the ground permit detailed investigations 
of the cusp ionosphere. Information of Birkeland currents, Poynting 
flux, height integrated Pedersen conductivity and Joule heat dissi- 
pation rate was derived. Similar latitudinal structures were 
observed from HILAT (electron precipitatiorvion drift) and in the si- 
multaneous photometer profiles obtained from the ground about 
200 km to the east of the satellite pass. Intermediate-scale (tens of 
kilometers) structures of enhanced electron precipitation strong 
northward electric fields and Birkeland current densities of 10 micro 
amps/sq m were observed. Rather complex patterns of Birkeland 
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currents were connected to these structures. From correlated latitu- 
dinal variations in electric and magnetic field components, the 
downward directed poynting flux and the ionospheric Joule-heat 
dissipation rate in the center of this structure was found to be a 
factor of 2 higher than the electron energy input rate. 


11710 (PNL-7184) Stable Auroral Red arc occurrences 
detected by the Pacific Northwest Laboratory photometer net- 
work: A decade of observations, 1978-1988. Siater, D.W.; 
Kleckner, E.W. Pacific Northwest Lab., Richland, WA (USA). Nov 
1989. 20p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO6-76RL01830. Order Number DE90004994. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

Using data obtained from a network of all-sky scanning photome- 
ters designed to operate routinely for long periods of time, a 
comprehensive inspection of observations covering the time period 
1978-1988 has revealed features that we interpret to be Stable 
Auroral Red (SAR) arcs during 250 nighttime observing periods. 
These arcs result from high temperature within the ionospheric 
electron gas that is maintained by slow leakage of energy from the 
earth's magnetosphere. A listing of these events, the most com- 
plete available for this time interval, is presented for the purpose of 
complementing observations reported for earlier dates. This listing 
is composed of location of the observing photometer, date, time, 
photometric intensity, and location (as defined by the earth’s mag- 
netic coordinate system). The intent is to make these observations 
available to a broad range of researchers and thereby initiate fur- 
ther investigations of these features. 22 refs., 3 figs., 2 tabs. 


11711 Approximate angular distribution and spectra for ge- 
omagnetically trapped protons in low-Earth orbit. Watts, J.W. 
(ES62, NASA/Marshall Space Flight Center, AL 35812 (USA)); Par- 
nell, T.A.; Heckman, H.H. A/P Conference Proceedings (American 
Institute of Physics) (USA), 186(1): 75-85 (15 May 1989). (CONF- 
8711149-: Conference on high energy radiation background in 
space, Sanibel Isiand, FL (USA), 2-5 Nov 1987). 

The highly anisotropic nature of the radiation in the low-Earth or- 
bit has been ignored for most spacecraft shielding calculations 
made to date because the standard environmental models describe 
the omnidirectional flux only, because the varying attitude of the 
spacecraft in the environment is assumed to average out the effect 
and because of the added complexity of the calculation. The 
Space Station is planned to be stabilized with respect to the veloc- 
ity vector and local vertical. Thus it will pass through the South 
Atlantic Anomaly where most of the radiation flux is encountered in 
much the same attitude on each pass. Any calculation including a 
complex shielding geometry should thus consider the angular distri- 
bution of the incident radiation. An approximate trapped proton 
angular distribution is presented which includes both the “pan 
caked” distribution relative to the magnetic field direction and the 
east-west effect which is energy dependent. This distribution is 
then used with a planar shielding geometry to obtain an estimate of 
the effect of the anisotropy on radiation dose rates in spacecraft. 
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Refer also to citation(s) 9796, 10643, 10679, 10782, 10802, 11760, 
11813, 11904, 11967, 11971, 12020, 12032, 12064 


11712 (CEA-N-2611) Study of low mass dimuons produced 
in the interactions of 450 GeV/c protons on a beryllium target. 
Gibrat-Debu, F. CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Physique des Particules Elemen- 
taires. Aug 1989. 232p. (in French). Order Number DE90735779. 
Available from NTIS (US Sales Only), PC A11/MF A01. 

We described the measurement of the low mass (less than 1 
GeV/c?) dimuon spectrum produced in the interaction of 450 GeV/c 
protons on a Beryllium target. This measurement uses the first 
data taken by the NA34 experiment at CERN in 1986. The produc- 
tion cross-sections have been measured as a function of the 
dimuon mass, transverse momentum and rapidity. The contribution 
of the Dalitz decays of the eta, eta’ and omega mesons, and the 
rho, omega and psi decays into dimuons, has been evaluated. For 
masses below 600 MeV/c?, about two third of the signal remains 
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unexplained. The observed excess is localised in the low trans- 
verse momentum and central rapidity region. The study of the 
dimuon production rate as a function of the transverse energy and 
multiplicity measured in the interaction should allow us to discrimi- 
nate among the models proposed to explain the observed excess. 
In our case, the low statistics and the experimental difficulties pre- 
vent us to draw a conclusion. Our results are in agreement with 
similar measurements by other experiments at lower energies. The 
understanding of the origin of the observed excess is essential for 
the interpretation of the CERN heavy-ion experiments. 


11713 (CIEMAT-—627) Turbulent characterization of atmo 
spheric surface layer over non-homogeneous terrain. Artinano, 
B. Centro de Investigaciones Energeticas, Medioambientales y 
Tecnologicas, Madrid (Spain). 1989. 62p. (In Spanish). Order Num- 
ber DE89785673. Available from NTIS (US Sales Only), PC 
A04/MF A01. 

About 15000 wind and temperature profiles from a 100 m tower 
located in CEDER (Soria, Spain) have been analyzed. Using pro- 
files in close neutral conditions, two main parameters of surface 
layer were obtained. Results show a great dependence of these 
parameters (Z) roughness length and u* friction velocity) on flow 
conditions and terrain features. Difficulty in finding neutral condi- 
tions in this type of terrain (gently rolling and scattered bush) and 
in this latitude is also remarkable. 


11714 (CONF-8704112-, pp. 437-438) Anno decimo ses- 
sion. Gove, H.E. (Univ. of Rochester, NY (USA)); Litherland, A.E.; 
Purser, K.H. Rochester Univ., NY (USA). 1987. From 4. interna- 
tional symposium on accelerator mass spectrometry; Ontario 
(Canada); 27-30 Apr 1987. In Accelerator mass spectrometry: Pro- 
ceedings of the fourth international symposium on accelerator mass 
spectrometry. Order Number DE88013520. Available from Elsevier 
Science Publishers Co. Inc., 52 Vanderbilt Ave., New York 10017. 

This session was held to celebrate the tenth anniversary of the 
discovery that '*C could be detected at natural levels by mass 
spectrometric methods. Several of the pioneers, in what is now 
usually called accelerator mass spectrometry (AMS), gave brief ac- 
counts of the early work in this field. The advantages of atom 
counting by mass spectrometry (MS) over decay counting for long 
lived isotopes have been known for a long time. AMS was reintro- 
duced for radiocarbon dating with a cyclotron by separating the 
14N and '4C isobars. In addition to the work on '*C and Be the 
rare radioactive nucleus °C] was detected prior to the first confer- 
ence on Accelerator Mass Spectrometry. 


11715 (CONF-8704112-, pp. 439-445) Progress in accelera- 
tor mass spectrometry. Selischop, J.P.F. Rochester Univ., NY 
(USA). 1987. From 4. international symposium on accelerator mass 
spectrometry; Ontario (Canada); 27-30 Apr 1987. In Accelerator 
mass spectrometry: Proceedings of the fourth international sympo- 
sium on accelerator mass spectrometry. Order Number 
DE88013520. Available from Elsevier Science Publishers Co. Inc., 
52 Vanderbilt Ave., New York 10017. 

From micrograms to mastodons - In the short period of ten years 
AMS has come to be recognized and indeed accepted as a worthy 
addition to the armamentarium of analytical methods available to 
the modern scientist, characterized by certain very valuable fea- 
tures, including accuracy and precision, and specifically a capability 
to handle adequately ultrasmall samples. This has opened new 
windows in the exposure and sometimes the solution of new and 
old problems, including the interrogation of very precious materials: 
it has enabled us to confront questions not previously amenable to 
solution. It is with pleasure that we recognize 1987 not only as the 
tenth anniversary of AMS, but also the fortieth anniversary of the 
pioneering work of Libby in the radiometric determination of '4C, 
but also (approximately) the twentieth anniversary of the use of liq- 
uid scintillation spectrometry in the chronology field. 


11716 (CONF-8909172-4) Trace analysis of osmium and 
rhenium by resonance ionization mass spectrometry of sput- 
tered atoms. Bium, J.D. (Argonne National Lab., IL (USA) ); Pellin, 
M.J.; Calaway, W.F.; Young, C.E.; Gruen, D.M.; Hutcheon, |.D.; 
Wasserburg, G.J. Argonne National Lab., IL (USA). [1989]. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From SIMS VII: 7th international conference on 





secondary ion mass spectrometry; Monterey, CA (USA); 3-8 Sep 
1989. Order Number DE90003767. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

The quantitative trace analysis of Os and Re was investigated 
using the surface analysis by resonance ionization of sputtered 
atoms (SARISA) apparatus developed at Argonne National Labora- 
tory. SARISA samples the large fraction of sputtered neutral atoms 
and utilizes multiphoton resonance ionization to suppress atomic 
and molecular interferences. Matrix effects are considerably 
reduced for high ionization occurs in the gas phase and is inde- 
pendent of the physical properties of the substrate. Synthetic metal 
standards and iron meteorites of known bulk Os concentration were 
used to establish a calibration curve for Os to test the linearity of 
the Os* signal over a large range in concentration. 7 refs., 1 fig. 


11717 (DOE/ER/13262-6) Excitation of atoms and 
molecules in collisions with fast, highly charged ions: 
Progress report January 1, 1987—January 1, 1990. Watson, R.L. 
(Texas A and M Univ., College Station, TX (USA). Cyclotron Inst.). 
Texas A and M Univ., College Station, TX (USA). Cyclotron Inst. 1 
Jan 1988. 58p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG05-84ER13262. Order Number DE90004639. Available 
from NTIS, PC AO4/MF A01; OSTI; INIS; GPO Dep. 

This paper discusses the following topics: charge distributions 
for Ar recoil-ions produced in one- and two-electron capture colli- 
sions by O% projectiles; charge distributions of He, Ne, and Ar 
recoil-ions produced in collisions with 10 to 30 MeV/u N’* ions; 
studies of recoil ions produced in collisions of 40 MeV Ar'>* with 
atomic and molecular targets; two-fragment coincidence studies of 
molecular dissociation induced by heavy ion collisions; resonant 
electron transfer to double K-vacancy states in oxygen compounds; 
quenching of metastable states in fast Mg projectiles; and design 
and construction of an atomic physics beamline for the ECR ion 
source. 


11718 (DOE/ER/13515—5) State-to-state dynamics of 
molecular energy transfer: Annual performance report, April 1, 
1989—March 31, 1990. Gentry, W.R. Minnesota Univ., Minneapolis, 
MN (USA). 20 Nov 1989. 5p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FG02-86ER13515. Order Number 
DE90005415. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

During the 1989-90 budget year, we completed an extensive 
theoretical analysis of our previous data on the rotational excitation 
of paradifluorobenzene (pDFB) in collisions with He, and have 
gone on to a new experimental study of vibrational-rotational exci- 
tation of glyoxal, (CHO)2. These experiments represent the first 
molecular beam studies of state-to-state energy transfer in complex 
polyatomic systems. 


11719 (DOE/ER/13874—2) Negative ion detachment cross 
sections: Interim progress report. Champion, R.L.; Doverspike, 
L.D. College of William and Mary, Williamsburg, VA (USA). Dept. of 
Physics. Dec 1989. 4p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG05-88ER13874. Order Number DE90004635. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

During the past year the main objective of this project has been 
the study of scattering systems involving H~(D~) and atomic 
hydrogen. Studies of the collisional decomposition of SF,~ in colli- 
sions with several atomic and molecular targets, in particular SF¢, 
have also been completed. Brief descriptions of these recent activi- 
ties are presented. 


11720 (DOE/ER/53188-T3) Experimental investigation of 
electron capture from atomic hydrogen and deuterium by al- 
pha particles: Progress report, September 15, 1988—June 1, 
1989. Gay, T.J. Missouri Univ., Rolla, MO (USA). Aug 1989. 12p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
84ER53188. Order Number DE90005329. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

During the last eight months we have achieved our first major 
experimental goal: the measurement of energy loss/gain spectra 
involving charge-changing collisions, which is discussed in this pa- 
per. 7 figs. 
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11721 (ENEA-RT-TIB-89-12) A collection of electron exci 
tation collision strengths for iron ions. Fe 17-Fe 1. Frisoni, M.; 
Ottaviani, P.L.; Panini, G.C. Comitato Nazionale per l’Energia Nu- 
cleare, Bologna (Italy). Dipt. Tecnologie intersettoriali di Base. Apr 
1989. 253p. Order Number DE90733775. Available from NTIS (US 
Sales Only), PC A12/MF A01. 

The knowledge of electron impact excitation data for positive 
atomic ions has become more and more important for plasma 
diagnostics and plasma modelling in tokamaks. Intermediate-Z ele- 
ments, like iron, are present in the plasma as impurities coming 
from structural materials and play an important role on both radia- 
tive power losses and plasma energy confinement. Plasma 
modellers request even more accurate atomic data over a wide 
range of plasma parameters. The work in progress at the ENEA 
(Italian Commission for Alternative Energy Sources) center of 
Bologna (Italy) has the aim of providing a collection of data as 
complete as possible covering the most important collisional pro- 
cesses in plasmas, including cross sections and reaction rate 
coefficients. This paper completes an updated (up to December 
1987) collection of data on electron impact excitation of iron ions. 
A previous work concerned with Fe 26-Fe 18 ions, the present one 
deals with Fe 17-Fe 1 ions. Results obtained with different theoreti- 
cal approximations are compared to review the current status of 
certainty as a necessary step to obtain ‘recommended’ data. For 
each ion, the data are given in tabular and graphic form and a 
comprehensive bibliography is also supplied. 


11722 (ENEA-RT-VEL-89-01) Montecarlo methods in elec 
tron transport problems. Part 1. Theoretical basis. Cleri, F. 
ENEA, Casaccia (Italy). Dipt. Reattori Veloci. Mar 1989. 44p. Order 
Number DE90733794. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

The condensed history Montecarlo method for charged particle 
transport is reviewed and discussed starting from a general form of 
the Boltzmann equation (Part 1). The physics of the electronic 
interactions, together with some pedagogic examples will be intro- 
duced in Part 2. The paper is directed to potential users of the 
method, for which it can be a useful introduction to the subject 
matter. The aim is to establish the basis for work on the computer 
code RECORD, which is, at present, in a developing stage. 


11723 (INIS-mf-11565, pp. 111-121) Analysis of the distri- 
bution of X-ray characteristic production using the Monte 
Carlo methods. Del Giorgio, Marcelo (Cordoba Univ. Nacional (Ar- 
gentina). Facultad de Matematica, Astronomia y Fisica); Brizuela, 
Horacio; Riveros, J.A. Comite Nacional de Espectroscopia de 
Rayos X, Cordoba (Argentina). 1987. (In Spanish). (CONF- 
8711334—: 6. national seminar and 2. Latin American seminar on 
X-ray techniques analysis in progress (SARX '87), Bahia Blanca 
(Argentina), 9-13 Nov 1987). In Advances in X-ray techniques 
analysis. Vol. 6: 6. National seminar and 2. Latin American X-ray 
techniques analysis in progress. (SARX’ 87). Order Number 
DE90705997. Available from NTIS (US Sales Only), PC A11/MF 
A01 - OSTI; INIS. 

The Monte Carlo method has been applied for the simulation of 
electron trajectories in a bulk sample, and therefore for the distribu- 
tion of signals produced in an electron microprobe. Results for the 
function phi(rhoz) are compared with experimental data. Some con- 
clusions are drawn with respect to the parameters involved in the 
gaussian model. (Author). 


11724 (JYFL-RR-3/1987) Monte Carlo and molecular dy- 
namics simulations of near-surface phenomena. Quarterly 
report 3. quarter 1987. Valkealahti, Seppo. Jyvaeskylae Univ. 
(Finland). Dept. of Physics. Oct 1987. 104p. Order Number 
DE90607165. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Monte Carlo simulation is used to investigate positron and elec- 
tron slowing down in solid matter. The description of elastic 
scattering is based on accurate cross sections of effective 
crystalline atom potentials. Inelastic processes are described sepa- 
rately for each energy level by Gryzinski’s excitation function. 
Various materials are studied and several electron and positron 
slowing down parameters and distributions are extracted. Results 
are used to analyze and interprete a number of recent experiments 
utilizing keV electron and positron beams. Molecular dynamics 
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simulation methods are used to study (i)damage production in alu- 
minum (110) surfaces due to low-energy argon ion bombardment 
and (ii)the premetting effects of solid nobie gas surfaces. Appropri- 
ately constructed pair potentials were assigned between the 
particles and an electronic friction term proportional to the velocity 
was used for energetic ions. Of particular interest in (i) are the de- 
tect and implanted atom distributions, which are compared against 
recent experiments. In (ii) the simulations show the equilibrium ex- 
istence of liquid-like layers on the densely packed surfaces well 
below the bulk melting temperature. In (i) the mean vacancy con- 
centration depth depends only slightly on the incident angle. The 
total number of vacancies is almost independent of the incident ion 
dose for very oblique angles of incidence (0>45 deg C). Vancancy 
profile is found to have a clear peak in the topmost atomic layers 
and a broader tail deep in the material. The interstitial and Ar* ion 
profiles are clearly deeper in the material than the vacancy profile. 
In (ii), a layer-by-layer premelting of Lennard-Jones (111) surfaces 
is observed. Also the (100) surfaces premelt, but the disordering 
mechanism for the loosely packed (110) surfaces is roughening. 
Furthermore, a general rule seems to be that melting proceeds 
along the directions of high packing densities. 


11725 (ORNL/FTR-3510) [Spectroscopy of atoms, 
molecules, and clusters}: Foreign trip report, December 2, 
1989-—December 15, 1989. Miller, J.C. Oak Ridge National Lab., 
TN (USA). 29 Dec 1989. 6p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE90004760. Avaitable from NTIS, PC A02/MF A0Oi - OSTI; GPO 
Dep. 

The traveler spent the first week visiting the Universite de Paris 
and the Centre d'Etudes Nucleaires for discussions, laboratory vis- 
its, and seminars relevant to the traveler's research. In the second 
week the traveler presented his recent research in an invited pre- 
sentation at a symposium on Large Gas-Phase Clusters. A side 
visit and seminar at the University of Bristol was also arranged. 


11726 (ORNL/M-1028) Atomic and molecular science with 
synchrotron radiation: Report of the panel. Oak Ridge National 
Lab., TN (USA). 7 Nov 1989. 30p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC05-840R21400. Order Number 
DE90004891. Available from NTIS, PC A03/MF A0O1; OSTI; INIS; 
GPO Dep. 

This paper discusses the following topics: electron correlation in 
atoms; atomic innershell excitation and decay mechanisms; timing 
experiments; x-ray scattering; properties of ionized species; elec- 
tronic properties of actinide atoms; total photon-interaction cross 
sections; and molecular physics. 66 refs. (LSP) 


11727 X-Ray and vacuum ultraviolet interaction data bases, 
calculations, and measurements. SPIE - Volume 911. Del 
Grande, N.K. (Univ. of California, Lawrence Livermore Lab., Liver- 
more, CA (US)); Lee, P.; Samson, J.A.R.; Smith, D.Y. 208p. SPIE 
Society of Photo-Optical Instrumentation Engineers, Bellingham, 
WA (1988). (CONF-8801115—: X-ray and vacuum ultraviolet inter- 
action data bases, calculations, and measurements, Los Angeles, 
CA (USA), 14-15 Jan 1988). 

The papers presented in this volume include: X-ray optical prop- 
erties: A review of the constraints and the data base; 
Measurements of X-ray fluorescence yields of plastics by photoex- 
citation; and The components of the photoionization cross section 
in the VUV and soft X-ray region. 


11728 A program to obtain reliable photoabsorption cross 
sections. DelGrande, N.K. (Univ. of California, Lawrence Liver- 
more National Lab., P.O. Box 808, Mail Stop L-45, Livermore, CA 
(US)); Tirsell, K.G. vp. of X-Ray and vacuum ultraviolet interaction 
data bases, calculations, and measurements. Del Grande, N.K.; 
Lee, P.; Samson, J.A.R.; Smith, D.Y. SPIE Society of Photo- 
Optical Instrumentation Engineers, Bellingham, WA (1988). DOE 
Contract W-7405-ENG-48. (CONF-8801115—: X-ray and vacuum 
ultraviolet interaction data bases, calculations, and measurements, 
Los Angeles, CA (USA), 14-15 Jan 1988). 

The authors discuss a program to obtain reliable photoabsorption 
cross sections for a broad range of elements. Using well- 
characterized samples, absolute measurements have been made 
with overall uncertainties of ;_ 10% or less over energy ranges from 
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about 50 eV to several keV, at several synchrotron radiation facili- 
ties. More than a dozen elements have been investigated and 
other measurements are being planned for elements beryllium 
(Z=4) through uranium (Z=92). Specific examples discussed in this 
paper include carbon, nickel and uranium. Comparison with theory 
and existing data compilations/data bases indicate the need for 
substantial theoretical and compilation improvements. 


11729 The components of the photoionization cross section 
in the VUV and soft x-ray region. Krause, M.O. (Oak Ridge 
National Lab., Oak Ridge, TN (US)). vp. of X-Ray and vacuum ul- 
traviolet interaction data bases, calculations, and measurements. 
Del Grande, N.K.; Lee, P.; Samson, J.A.R.; Smith, D.Y. SPIE Soci- 
ety of Photo-Optical Instrumentation Engineers, Bellingham, WA 
(1988). DOE Contract ACO5-840R21400. (CONF-8801115—: X-ray 
and vacuum ultraviolet interaction data bases, calculations, and 
measurements, Los Angeles, CA (USA), 14-15 Jan 1988). 

The photoionization cross section is partitioned into its compo- 
nents by analyzing the emitted photoelectrons according to energy 
and intensity. The principle of the method is outlined and experi- 
mental results on neon, krypton, manganese and beryllium are 
discussed. 


11730 XPS, UPS, and HREELS studies of excimer-laser- 
induced dissociation of AlL2(CH3), adsorbed on Si(100) 
surtaces. Lubben, D. (Univ. of Illinois, Materials Science Dept., Ur- 
bana, IL (US)); Motooka, T.; Greene, J.E.; Wendelken, J.F.; 
Sundgren, J.E.; Salaneck, W.R. pp. 509 of Laser and particle- 
beam chemical processing for microelectronics. Ehrlich, D.J. 
Materials Research Society, Pittsburgh, PA (1988). DOE Contract 
AC05-840R21400. (CONF-8711147-: Laser and particle-beam 
chemical processing for microelectronics, Boston, MA (USA), 30 
Nov - 3 dec 1987). 

The authors discuss ArF (193 nm) and KrF (248 nm) laser- 
induced dissociation of Alz(CH3)¢ (TMA) adsorbed on Si(100) 
surfaces investigated using x-ray photo-electron, ultraviolet photo- 
electron, and high-resolution electron energy loss spectroscopies 
(XPS, UPS, and HREELS). UPS and XPS valence spectra from the 
adiayer contained three broad peaks near 4.5, 7.5, and 14.5 eV 
below the Fermi level whose positions were in agreement, based 
upon molecular orbital calculations, with those expected for TMA 
dimers. Angle-resolved XPS measurements indicated a splitting in 
both the Al 2p and Si 2p levels which was interpreted as evidence 
for TMA dimer molecules being adsorbed with the long (i.e. Al-Al) 
axis perpendicular to the surface. The HREELS adlayer spectrum 
consisted of three clusters of peaks located near 86 meV (methyl 
rocking and Al-C stretch), 170 meV (methyl deformation), and 362 
meV (C-H stretch). Changes in the XPS, UPS, and HREELS spec- 
tra were monitored as a function of ArF and KrF laser irradiation. 


11731 Update of 1982 low energy x-ray photoabsorption 
and scattering factor tables. Henke, B.L. (Center for X-ray Op- 
tics, Lawrence Berkeley Lab., Univ. of California, 1 Cyclotron 
Road, Berkeley, CA (US)); Gullikson, E.M.; Davis, J.C.; Fryer, M.; 
Oren, A. vp. of X-Ray and vacuum ultraviolet interaction data 
bases, calculations, and measurements. Del Grande, N.K.; Lee, P.; 
Samson, J.A.R.; Smith, D.Y. SPIE Society of Photo-Optical Instru- 
mentation Engineers, Bellingham, WA (1988). DOE Contract 
AC03-76SF00098. (CONF-8801115—: X-ray and vacuum ultraviolet 
interaction data bases, calculations, and measurements, Los Ange- 
les, CA (USA), 14-15 Jan 1988). 

The authors’ low energy x-ray photoabsorption and scattering 
factor tables along with methods for their application were pub- 
lished in 1982. The photoabsorption cross sections were compiled 
for the 30-10,000 eV region, with which, using the Kramers-Kronig 
dispersion integrals, the zero-angle atomic scattering factors were 
determined for the 100-2000 eV region. These tables are now be- 
ing revised, based upon the 1987 experimental photoabsorption 
data base as extended down to 10 eV and with the calculated 
zero-angle atomic scattering factors for the extended 50-10,000 eV 
region. Refined methods of application of these tables to modern 
problems of x-ray spectrometry design involving filters, mirrors and 
crystal-multilayer analyzers are included in this revision. 


11732 The use of multilayer diffraction gratings In the de- 
termination of x-ray, soft x-ray, and VUV elemental scattering 





cross-sections. Barbee, T.W. Jr. (Lawrence Livermore National 
Lab., Livermore, CA (US)). vp. of X-Ray and vacuum ultraviolet in- 
teraction data bases, calculations, and measurements. Del Grande, 
N.K.; Lee, P.; Samson, J.A.R.; Smith, D.Y. SPIE Society of Photo- 
Optical Instrumentation Engineers, Bellingham, WA (1988). 
(CONF-8801115—: X-ray and vacuum ultraviolet interaction data 
bases, calculations, and measurements, Los Angeles, CA (USA), 
14-15 Jan 1988). 

The dispersion of light by multilayer combined microstructure 
diffraction gratings is affected by the scattering cross-sections of 
the elements used to synthesize the multilayer. This effect is ana- 
lytically evaluated, and the results of model calculations for 
spectral regions of interest presented. Experimental results for 
these domains are to be presented and compared with data from 
the literature and with the results of modelling calculations. 


11733 Relativistic distorted wave collision strengths for ex- 
citation to the 88 n=3 and n=4 levels in all 71 neonr-like ions 
with 22<Z<92. Hong Lin Zhang (Department of Astronomy, The 
Pennsylvania State University, University Park, Pennsylvania 
16802 (US)); Sampson, D.H. Atomic Data and Nuclear Data Tables 
(USA), 43(1): 1-69 (Sep 1989). 

Relativistic distorted wave collision strengths are given for the 88 
possible transitions between the ground level and the excited lev- 
els with n=3 and n=4 in the 71 neon-like ions with nuclear charge 
number Z in the range 22<Z<92. The calculations are made for 
the six final, or scattered, electron energies E’=0.008, 0.04, 0.10, 
0.21, 0.41, and 0.75, where E’ is in units of Z°,4 rydbergs with 
Z.4#=Z—7.5. In addition, the transition energies and electric dipole 
oscillator strengths are given. To our knowledge, the present work 
is the first comprehensive publication of the results of fully relativis- 
tic calculations of the collision strengths for excitation of neon-like 
ions to the n=4 levels. © 1989 Academic Press, Inc. 


11734 Wavelengths and energy levels for the Cu | isoelec- 
tronic sequence Ru’ through U®+. Seely, J.F. (E. O. Hulburt 
Center for Space Research, Naval Research Laboratory, Washing- 
ton, D.C. 20375-5000 (US)); Brown, C.M.; Feldman, U. Atomic 
Data and Nuclear Data Tables (USA), 43(1): 145-159 (Sep 1989). 

The observed wavelengths for the 18 strongest transitions of 
types n=4—4 and n=4-5 in the Cu | isoelectronic sequence were 
compared to the wavelengths calculated using the optimal-level op- 
tion of the multiconfiguration Dirac—Fock program of Grant et al. 
On the basis of this comparison semiempirical corrections to the 
wavelengths were made, and corrected wavelengths for the ions 
Ru'5+ through U®* were determined. The semiempirically cor- 
rected excitation energies for all of the n=4 and n=5 levels were 
also derived. © 1989 Academic Press, Inc. 


11735 Breaking of ground-state symmetry in core-excited 
ethylene and benzene. Ma, Y. (AT&T Bell Laboratories Murray 
Hill, New Jersey 07974 (US)—Dipartimento di Fisica, Universita di 
Trieste, Trieste, Italy (IT)); Sette, F.; Meigs, G.; Modesti, S.; Chen, 
C.T. Physical Review Letters (USA), 63(19): 2044-2047 (6 Nov 
1989). 

The observation of C-H bending, and C-C and C-H stretching vi- 
brational levels in high-resolution C 1s—'x* photoabsorption 
spectra of ethylene and benzene demonstrates that, within the va- 
lidity of the Franck-Condon principle, both molecules have broken 
symmetry in this core-excited state. A simple model based on the 
antibonding character of the 2* electron, and on the local rehib- 
ridization of the bonding orbitals on the excited C atom, is utilized 
to explain our observations and to show that both core-excited 
molecules become nonplanar. Our results also show that the core 
hole is localized on the excited carbon atom. 


11736 Tunneling ionization of noble gases in a_ high- 
intensity laser field. Augst, S. (Laboratory for Laser Energetics, 
University of Rochester, Rochester, New York 14623-1299 (US)); 
Strickland, D.; Meyerhofer, D.D.; Chin, S.L.; Eberly, J.H. Physical 
Review Letters (USA), 63(20): 2212-2215 (13 Nov 1989). 

Studies of multiphoton ionization of noble gases have been car- 
ried out using 1-um, 1-ps laser pulses with intensities up to the 
mid- 10’ W/cm?. To our knowledge, this work represents the first 
study of the production of highly ionized noble-gas ions done ex- 
clusively in the tunneling regime. It is found in this regime that the 
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ionization at a given intensity depends on both the ionization po- 
tential and the charge state of the species. The onset of ionization 
occurs when the sum of the Coulomb and laser electric potentials 
causes the electron to be unbound. 


11737 Auger electron emission from Na-like Fe ions excited 
in collisions of 170-keV Fe'’* on He and Ne. Schneider, D. 
(Lawrence Livermore National Laboratory, University of California, 
Livermore, California 94550 (USA)); Chen, M.H.; Chantrenne, S.; 
Hutton, R.; Prior, M.H. Physical Review [Section] A: General 
Physics (USA), 40(8): 4313-4317 (15 Oct 1989). DOE Contract 
W-7405-ENG-48. 

L Auger-electron emission from Na-like configurations populated 
in iron projectile ions have been measured with high-energy resolu- 
tion. The Auger states have been formed in collisions of 170-keV 
Fe'’* ions with He and Ne target atoms. The dominant spectral 
structures are due to Auger decay of states with the configurations 
1s*2s*2p5nin‘I’ in Fe'> and in particular from the 1s*2s*2p>3s3p 
*D7/2 metastable state. The absolute energy of the 3s3p *D;/2 
level is measured, and its metastable nature is demonstrated. Line 
assignments are obtained by using calculated transition energies 
and rates and by comparison to previously measured optical spec- 
tra. 


11738 Systematic trends of the oscillator strengths for n=3 
and 2 electric dipole transitions in oxygenlike ions. Chen, M.H. 
(High Temperature Physics Division, Lawrence Livermore National 
Laboratory, Livermore, California 94550 (USA)); Crasemann, B. 
Physical Review [Section] A: General Physics (USA), 40(8): 4330- 
4337 (15 Oct 1989). DOE Contract W-7405-ENG-48. 

Energies and oscillator strengths for electric dipole transitions 
between states with principal quantum numbers 3 and 2 of singly 
excited oxygenlike ions have been calculated for 32 ions with 
atomic numbers 10<Z<79 using the multiconfiguration Dirac-Fock 
method. The calculations include finite nuclear size, Breit interac- 
tion, and quantum electrodynamic corrections. The Z dependence 
of the oscillator strengths throughout the sequence is analyzed for 
some selected transitions. Effects of both relativity and configura- 
tion interaction are seen to be very important for medium and 
highly charged ions. Numerous irregularities and some sharp dis- 
continuities in the Z dependence of the oscillator strengths are 
found for many transitions due to the effect of level crossings. A 
rapid interpolation based on results obtained for a few ionization 
stages can therefore lead to serious errors. 


11739 Electron-impact ionization of highly charged ions in 
lowest-order QED theory. Pindzola, M.S. (Department of Physics, 
Auburn University, Auburn, Alabama 36849 (USA)); Moores, D.L.; 
Griffin, D.C. Physical Review [Section] A: General Physics (USA), 
40(9): 4941-4946 (1 Nov 1989). 

The electron-impact ionization cross section for highly charged 
ions is calculated as a triple partial-wave expansion of scattering 
amplitudes obtained from lowest-order QED theory. The interaction 
between electrons includes static, magnetic, and retardation 
effects. The target atomic ion is described by a Dirac-Fock approxi- 
mation and the radial partial waves are computed in relativistic 
distorted-wave potentials. The QED cross-section results for U®'+ 
and U%+ are compared with nonrelativistic and relativistic theories 
as well as a recent heavy-ion channeling experiment. 


11740 Discrepancies between calculated and observed en- 
ergies for 4s-4p transitions in highly charged Cw-like ions. 
Seely, J.F. (E.O. Hulburt Center for Space Research, Naval Re- 
search Laboratory, Washington, DC 20375-5000 (USA)); Feldman, 
U.; Wouters, A.W.; Schwob, J.L.; Suckewer, S. Physical Review 
[Section] A: General Physics (USA), 40(9): 5020-5025 (1 Nov 
1989). 

The 4s, /2-4P; /2 and 4s, /274P3/2 transitions in the Cu-like ions 
of the elements Sn, Xe, La, Nd, Eu, Gd, Dy, and Yb (atomic num- 
bers Z=50, 54, 57, 60, 63, 64, 66, and 70) have been observed in 
the spectra from the Princeton Large Torus tokamak. The experi- 
mentally determined transition energies were compared to the 
transition energies calculated using the multiconfiguration Dirac- 
Fock technique. By including previously published observations, 
the experimental and calculated transition energies were compared 
for the entire Cu | isoelectronic sequence from Ru (Z=44) to U 
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(Z=92). Contrary to the conclusion of Cheng and Wagner [Phys. 
Rev. A 36, 5435 (1987)], we find significant discrepancies between 
the experimental and calculated transition energies. The discrepan- 
cies are attributable to electron correlation corrections that are not 
accounted for in the calculation. 


11741 Polarization studies of interferences in two-photon 
excitation of sodium atoms. Zei, D. (Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee 37831-6125 (USA)); Compton, R.N.; 
Stockdale, J.A.D.; Pindzola, M.S. Physical Review [Section] A: 
General Physics (USA), 40(9): 5044-5047 (1 Nov 1989). DOE 
Contract AC05-840R21400. 

Two independently tunable, linearly polarized dye lasers are 
counterpropagated through a heat pipe containing sodium vapor. 
The frequency of the first laser w; is incremented through both 
3P°P, j2.3/2 fine-structure levels while the second laser wo is 
scanned through the energy increment necessary to reach ns 
2S; /2 and n&Ds/2.5/2 levels (n=5-35). Following excitation, ion- 
ization occurs through chemi-ionizing collisions. The polarization 
(defined as the ionization intensity measured when the two planes 
of polarization of the laser beams are parallel minus the intensity 
when perpendicular divided by the sum of the _ intensities) 
P=(I —1, (ly+l,) goes from +1 to —1 as w, is tuned between the 


3p*P, j23/2 fine-structure levels. This novel polarization effect is 
shown to be due to an interference between the two pathways to 
the ns 2S, ;2 levels. Upon exciting the unresolved nd ?D3 )2 5/2 lev- 
els, the polarization is very close to zero when w, is at or near the 
3p *P, /2,1/2 levels. A simple few-level atom theory reproduces the 
experimental observations except for the case when both lasers 
are in resonance. 


11742 ~=Electron scattering assisted by an intense electro 
magnetic field: Exact solution of a simplified model. Sacks, 
R.A. (Lawrence Livermore National Laboratory, Livermore, Califor- 
nia 94550 (US)); Szoke, A. Physical Review [Section] A: General 
Physics (USA), 40(10): 5614-5632 (15 Nov 1989). DOE Contract 
W-7405-ENG-48. 

Electron scattering by a layered (stepwise constant) potential is 
calculated in the presence of strong electromagnetic radiation. The 
numerical solution converges to high accuracy. We study threshold 
phenomena, resonant emission and absorption of many photons, 
multiphoton ionization, and the interaction of decaying “bound” 
states with each other and with the continuum. We demonstrate 
the close connection between electron scattering and multiphoton 
ionization. A theoretical treatment in terms of dressed states ac- 
counts well for most of our results. 


11743  Dielectronic recombination of O IV. Janjusevic, M. 
(Department of Physics, University of Connecticut, Storrs, Con- 
necticut 06269 (US)); Hahn, Y. Physical Review [Section] A: 
General Physics (USA), 40(10): 5641-5650 (15 Nov 1989). 

Dielectronic recombination (DR) rate coefficients and cross sec- 
tions are estimated for the O* ion where the 2s and 2p electrons 
of the initial state are excited to higher, n>3 states (An; transi- 
tions) during the excitation-capture part of the process. This work 
completes the calculations of DR parameters for the O%* ion, 
where the An;=0 part of this process had been reported recently. 
We found that the 2p electron excitation dominates the An0 
process, while the 2s excitation is suppressed by the cascade cor- 
rections that strongly affect the intermediate states 1s*2s2p3snl 
and 1s*2s2p3dni. The 2s contribution is approximately 15% of the 
An; mode, while the total An;0 contribution is roughly 10% of 
the An;=0 cross section. 


11744 Dependence of NO rotational photoionization propen- 
sity rules on electron kinetic energy. Song, X. (Department of 
Chemistry, Indiana University, Bloomington, Indiana 47405 (USA)); 
Sekreta, E.; Reilly, J.P.; Rudolph, H.; McKoy, V. Journal of Chemi- 
cal Physics (USA), 91(10): 6062-6070 (15 Nov 1989). 

In order to study the effect of photoelectron kinetic energy on ro- 
tational photoionization propensity rules, rotationally resolved laser 
photoelectron spectra were measured for excitation of specific rovi- 
bronic levels in the D *=* (3pc) Rydberg state of NO and their 
subsequent ionization by radiation at several wavelengths. The 
measured and calculated ion rotational branching ratios both show 
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a significant dependence on photoelectron energy. Comparison be- 
tween experimental data and theoretical calculations suggests that 
a strong AN=0 peak in the spectra is caused by an interaction be- 
tween particular vibronic levels of the A 2Z* (v=4) and D *=* (v=0) 
Rydberg states. 


11745 Wave packet studies of predissociation in H; Ryd- 
berg states. Orel, A.E. (Department of Applied Science, University 
of California, Davis, Livermore, California 94550 (USA)); Kulander, 
K.C. Journal of Chemical Physics (USA), 91(10): 6086-6095 (15 
Nov 1989). DOE Contract W-7405-ENG-48. 

The predissociation of Hz Rydberg states by the two lowest elec- 
tronic states of Hg is studied using time-dependent wave packet 
techniques. The final vibrational state distribution function and 
branching ratios between two- and three-body channels are calcu- 
lated within a two-dimensional approximation. The effect of initial 
vibrational excitation on these distributions is studied, and compari- 
son is made to recent experiments. 


11746 Lower bound on the ground-state energies of atoms 
and molecules by variational quantum Monte Carlo methods. 
Pratt, L.R. (Chemical and Laser Sciences Division, Los Alamos 
National Laboratory, Los Alamos, New Mexico 87545 (US)). Physi- 
cal Review [Section] A: General Physics (USA), 40(10): 
6077-6079 (15 Nov 1989). 

It is pointed out that the rms fluctuation of the local energy en- 
countered in variational Monte Carlo calculations, together with the 
expected energy, can be used to produce a nontrivial lower bound 
on the ground-state energies of atoms and molecules. This lower 
bound has the desirable properties of general accessibility (via 
Monte Carlo calculations) and linear sensitivity to deviations of the 
trial wave function from the exact wave function. These qualities of 
accessibility and sensitivity are demonstrated with numerical data 
obtained from recent Monte Carlo calculations on the helium atom 
and the hydride ion. 


11747 Photoionization and photoelectron spectroscopy of 
O2 with coherent vacuum ultraviolet radiation. Tonkyn, R.G. 
(Chemistry Department, Brookhaven National Laboratory, Upton, 
New York 11973 (US)); Winniczek, J.W.; White, M.G. Joumal of 
Chemical Physics (USA), 91(11): 6632-6642 (1 Dec 1989). DOE 
Contract AC02-76CH00016. 

The photoionization of O2 near its ionization limit has been stud- 
ied with coherent vacuum ultraviolet radiation produced by third 
harmonic generation in free jet expansions of the rare gases. High 
resolution (~2 cm—') photoionization spectra were obtained in the 
ionization threshold region from 103 to 98 nm which includes three 
vibrational levels of the H °I1, (8sc) Rydberg state. The H, v=0 
photolonization spectrum was assigned by simulating the H 

Tlh—X°E*g Rydberg excitation, yielding spectroscopic constants 
as well as the overall autoionization lifetime. The v=1 and 2 levels 
have distinctly different rotational band contours which reflect per- 
turbations with bound and dissociative levels of nearby “dark” 
states. The photoionization dynamics were probed further through 
measurements of photoelectron angular distributions for the v*=0 
and 1 vibrational levels of O*2. In addition to strong variations in 
the asymmetry parameter (G) across the H state autoionization res- 
onances, spectrally narrow variations in 6 were found in the 
surrounding continuum. These latter results suggest the presence 
of weak resonance features imbedded in the background contin- 
uum which nonetheless strongly influence the photoelectron 
ejection dynamics. 
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11748 (AD-A-212757/9/XAB) Filux-corrected transport 
algorithms for two-dimensional compressible magnetohydro- 
dynamics. interim report, January 1987-June 1989. DeVore, 
C.R. Naval Research Lab., Washington, DC (USA). 7 Sep 1989. 
24p. (NRL-MR-6544). Available from NTIS, PC AO3/MF A01. 
Flux-corrected transport (FCT) algorithms for conservatively inte- 
grating generalized continuity and hydromagnetic equations in two 
spatial dimensions are described. By placing the magnetic-field 
components at the interface locations of the finite-difference grid, 





the field is kept divergence-free to within machine roundoff error. 
The new algorithms are particularly well suited for magnetohydro- 
dynamical problems involving shocks and other discontinuities. 


11749 (ETDE-mf-9785635) Velocity measurement by vortex 
shedding. Contribution to the mass-flow measurement. Mar- 
tinez Piquer, T. Universidad Politecnica de Madrid (Spain). [1989]. 
257p. (in Spanish). Order Number DE89785635. Available from 
NTIS (US Sales Only), PC A12. 

The phenomenon of vortex shedding has been known for cen- 
turies, but it has only been in the ten last years that is has been 
applied to the measurement of fluids velocity. In 1878 F. Strouhal 
observed the vortex shedding phenomenon and shown that the 
shedding frequency of a wire vibrating in the wind was related to 
the wire diameter and the wind velocity. Rayleigh, who introduced 
the non-dimensional Strouhal number, von Karman and Rohsko, 
carried out extensive work or the subject which indicated that vor- 
tex shedding could form the basis for a new type of lowmeter. The 
thesis describes two parallel lines of investigation which study in 
depth the practical applications of vortex shedding. The first one 
deals with the measure of velocity and it presents the novelty of a 
bluff body with a cross-section which has not been used until this 
day. This body is a circular cylinder with a two-dimensional slit 
along the diameter and situated in cross-direction to the fluid’s 
stream. It possesses excellent characteristics and it is the most 
stable as a vortex shedder, which gives it great advantage to the 
rest of the shapes used until now. The detection of the vortex has 
been pertormed by measuring the pressure changes generated by 
the vortex on two ports situates just beside the slit. To calculate the 
frequency of the vortex shedding, we obtain the difference of the 
mentioned signals, which are the same and 180° out of phase. 
Finding out the period of the autocorrelation function of this signal 
we can estimate the velocity of the fluid. A logical equipment 
based on a microprocessor has been designed for the calculation 
using a zero-crossing time algorithm implemented in assembler 
language. The second line of research refers to a new method of 
measure mass flow. The pressure signal generated by the vortex 
has an intensity which is proportional to the density and to the 
square of the velocity. 


11750 (N-89-29123) Solution of the hydrodynamic device 
model using high-order non-oscillatory shock capturing algo- 
rithms. Final report. Fatemi, E.; Jerome, J.; Osher, S. National 
Aeronautics and Space Administration, Hampton, VA (USA). Inst. 
for Computer Applications in Science and Engineering. Jul 1989. 
62p. (NASA-CR—181886;ICASE-89-52;NAS—1.26:181886). Avail- 
able from NTIS, PC A04/MF A01. 

A micron n+ - n - n+ silicon diode is simulated via the hydrody- 
namic model for carrier transport. The numerical algorithms 
employed are for the non-steady case, and a limiting process is 
used to reach steady state. The simulation employs shock captur- 
ing algorithms, and indeed shocks, or very rapid transition regimes, 
are observed in the transient case for the coupled system, consist- 
ing of the potential equation and the conservation equations 
describing charge, momentum, and energy transfer for the electron 
carriers. These algorithms, termed essentially non-oscillatory, were 
successfully applied in other contexts to model the flow in gas 
dynamics, magnetohydrodynamics, and other physical situations in- 
volving the conservation laws in fluid mechanics. The method here 
is first order in time, but the use of small time steps allows for 
good accuracy. Runge-Kutta methods allow one to achieve higher 
accuracy in time if desired. The spatial accuracy is of high order in 
regions of smoothness. 


11751 (UCRL-—102327) Modeling and simulation of mul 
tispecies reaction/diffusion transients. Hindmarsh, A.C. 
(Lawrence Livermore National Lab., CA (USA)); Johnson, S.H. 
Lawrence Livermore National Lab., CA (USA). 1 Nov 1989. 26p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-891113-10: American Institute of Chemical 
Engineers annual meeting, San Francisco, CA (USA), 5-10 Nov 
1989). Order Number DE90005189. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Prior to the work described here, numerical dynamic simulation 
of reactions and diffusive transport of fluid species in porous solids 
was confined to diffusion-limited cases, rate-limited cases and a 
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few reduced complexity, nondimensionalized, isothermal models 
with equimolar counter-diffusion and relatively small values of reac- 
tion modulus. In 1983-1985, the authors showed that reformulation 
and discretization by the numerical method of lines for solution by a 
general-purpose ODE solver permitted economical simulations over 
the full range of behavior. In 1988, the authors published a study of 
the forms the model could take and the appropriate solution tech- 
niques for the temperature dependent, nonzero net flux, reversible, 
dimensional systems and released a code, MSRS, for such multi- 
species problems. In this paper, the authors summarize the studies 
of formulation/solver tradeoffs and discuss the issues of ODE 
versus DAE systems, equation set index, consistency of initial con- 
ditions, occurrence of fast initial numerical transients and numerical 
error suppression. Examples include a nine fluid/ten solid/fifteen re- 
action simulation of a spherical oil-shale particle undergoing in-situ 
retorting. Features include time-dependent boundary conditions 
and Arrhenius rates of reaction. Comparisons with EMCD and 
isothermal simulations are included. 7 refs., 2 figs., 3 tabs. 


11752 Numerical simulations of eccentricity and end effects 
in falling ball rheometry. Graham, A.L. (Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545 (USA)); Mondy, L.A.; 
Miller, J.D.; Wagner, N.J.; Cook, W.A. Journal of Rheology (USA), 
33(7): 1107-1128 (Oct 1989). DOE Contract AC04-76DP00789;W- 
7405-ENG-36. 

Finite element calculations, theoretical predictions, and experi- 
mental observations are combined to analyze wall and end effects 
for a wide range of ball sizes in falling ball rheometry. We find that 
reflection solutions, finite element calculations, and experimental 
data are indistinguishable for small balls approaching the cylinder 
bottom. For larger falling balls, finite element modeling predicts a 
significant increase in drag in comparison with the reflection solu- 
tion. Our experimental measurements are in very good agreement 
with the predictions of the finite element calculations and confirm 
the relative drag increase. For balls falling off the centerline of the 
cylinder, analytical solutions are restricted to the limiting cases of 
very small balls and large balls only slightly smaller than the con- 
taining cylinder. In this report, intermediate ball sizes are studied 
with three-dimensional finite element codes. The finite element pre- 
dictions for the intermediate ball sizes are qualitatively similar to 
the results of reflection solutions for very small balls, with the mini- 
mum drag found when the center of the falling ball is located 
approximately 40% of a cylinder radius off the centerline. This 
qualitative similarity suggests an ad hoc modification of the center- 
line wall correction. This modified expression is shown to predict to 
within 1% the terminal velocity during eccentric settling of balls of 
intermediate sizes. 


11753. Development of a falling ball rheometer with applice- 
tions to opaque systems: measurements of the rheology of 
suspensions of rods. Powell, R.L. (Department of Chemical Engi- 
neering, University of California, Davis, California 95616 (USA)); 
Mondy, L.A.; Stoker, G.G.; Milliken, W.J.; Graham, A.L. Journal of 
Rheology (USA), 33(7): 1173-1188 (Oct 1989). DOE Contract 
AC04-76DP00789;W-7405-ENG-36. 

With falling ball rheometry, we have measured the apparent rela- 
tive viscosity of suspensions of large, neutrally buoyant, rigid rods 
in a viscous Newtonian fluid, while approximately maintaining the 
rods in a randomly oriented configuration. A new technique for 
measuring the time of flight of a ball between two positions is 
used. This computerized technique, based upon an eddy current 
detector, enables us to determine the position of a metallic (non- 
magnetic) ball falling through an opaque suspension, with high 
accuracy (less than 1.5% error). The rods for the suspensions had 
a nominal aspect ratio of 10 and experiments were carried out at a 
single volume fraction, 0.05. Two populations of rods were used to 
having nominal diameters of 1.5875 mm and 3.175 mm. To within 
the errors of these experiments, suspensions from both populations 
had the same relative viscosity, with the overall average being 
1.457. This viscosity was significantly different from that of a similar 
suspension (volume fraction=0.05) of rods of nominal aspect ratio 
20 and it agreed well with theoretical results for the viscosity of a 
dilute suspension of randomly oriented rods. 


11754 Computer simulations of finite plasma streams con- 
vected across a magnetized vacuum. Galvez, M. (Los Alamos 
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National Laboratory, Los Alamos, New Mexico 87545 (US)); Gisler, 
G.; Barnes, C. Physics of Fluids B: Plasma Physics (USA), 1(12): 
2516-2526 (Dec 1989). 

A two-dimensional electrostatic particle-in-cell code is used to 
simulate the convection of a finite stream of initially neutral plasma 
across a uniform magnetic field. The simulations show that the 
stream loses momentum with distance as a result of two erosion 
mechanisms that have greater effects for denser plasmas: (1) ero- 
sion of the charge layers at the sides of the stream as a result of 
velocity shear and (2) erosion of the head of the stream as a result 
of charge separation where ions travel ahead of the electrons. The 
electron charge layer exhibits a velocity shear that excites the dio- 
cotron instability. This instability occurs earlier for denser plasmas 
but it does not appear when the length of the stream is shorter 
than four wavelengths. The charge separation at the head of the 
stream causes the eroded plasma to drift with a sheared velocity. 
A flutelike instability develops at the head of the plasma stream for 
sufficiently dense plasmas. The simulations show that the plasma 
is eroded faster by the head erosion mechanism. Electric field 
fringe effects cause the plasma head to broaden and the tail of the 
plasma to narrow. The simulations show that although the plasma 
configuration is changed a great deal by erosion and fringe effects, 
the stream is convected across the magnetic field with a constant 
velocity for sufficiently dense plasmas and with a velocity that ap- 
proaches the injection for denser plasmas. The simulations also 
show that the convection velocity for a partially and for a com- 
pletely eroded plasma is the same. 


11755 Liquid crystals at high dimensionality. Carmesin, H. 
(Courant Institute of Mathematical Sciences, New York University, 
251 Mercer Street, New York, New York 10012 (USA)}— Chemistry 
Department, State University of New York at Albany, Albany, New 
York 12222 (USA)); Frisch, H.L.; Percus, J.K. Physical Review 
[Section] B: Condensed Matter (USA), 40(13): 9416-9418 (1 Nov 
1989). 

At high spatial dimensionality, a hard-rod fluid undergoes a first- 
order phase transition from isotropic to nematic phase at relatively 
low density. The orientational distribution function in the anisotropic 
phase takes the form exp[—a(1—+*cos*6)' /2]. 


6450 High Energy Physics 
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11756 (JINR-E-1 ,2-88-426) Proceedings of the 1987 JINR- 
CERN School of physics. Kazakov, D.I. (Joint Inst. for Nuclear 
Research, Dubna (USSR)). Joint Inst. for Nuclear Research, 
Dubna (USSR). 1988. 529p. (CONF-8709484—: 1987 JINR-CERN 
School of physics, Varna (Bulgaria), 6-19 Sep 1987). Order Num- 
ber DE90706002. Available from NTIS (US Sales Only), PC 
A23/MF A01 - OSTI; INIS. 
Individual papers in these proceedings are separately indexed. 
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11757 (CEA-N-2615) A search for nucleon decay into a 
charged lepton and mesons with the Frejus detector. Glicen- 
stein, J.F. CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Physique des Particules Elemen- 
taires. 1989. 229p. (In French). Order Number DE90735778. 
Available from NTIS (US Sales Only), PC A11/MF A01. 

The Frejus detector is a 900 tons fine grained calorimeter dedi- 
cated to nucleon decay search. The subject of this thesis is the 
search for nucleon decay into (at last) a charged lepton and 
mesons. Those decay modes arise within the context of grand- 
unified theories. After having briefly recalled the theoretical basis 
and experimental methods of nucleon decay research, the Frejus 
detector is described. The main effects that influence the visibility 
of a would-be nucleon decay signal are described, wiz the nuclear 
reinteractions of mesons, the response of the detector to various 
particles, and topology identification. The comparison between the 
observed data, corresponding to 1.56 kt. year, and calculated 
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background allows to exclude nucleon decay into a charged lepton 
at the level of a few times 10°’ years for the detectable decay 
channels. 90% confidence level limits on tawB (lifetime divided by 
branching ratio) are given for 21 decay modes of the nucleon with 
a charged lepton in the final state. 


11758 (DOE/ER/40356-3) Study of heavy particle produc 
tion: Annual progress report 1989-1990. Texas A and M Univ., 
College Station, TX (USA). Research Foundation. 1990. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AS05- 
87ER40356. Order Number DE90004609. Available from NTIS, PC 
AO2/MF A01; OSTI; INIS; GPO Dep. 

The collaboration of Columbia University, Fermilab, University of 
Massachusetts, Mexico and Texas A&M is working on installation 
of E690 at Fermilab and on analysis of data from the Brookhaven 
E766 experiment. All the major components of the E690 experi- 
ment are in place and final cabling and electronics check outs are 
being done. In addition to the Brookhaven set-up, the Fermilab set- 
up has a downstream spectrometer made up of five main ring 
magnets for detection of a fast 800 GeV proton. This allows us on- 
line to identify diffraction dissociation of the target proton and to 
select on the mass produced. We expect copious charm production 
and some bottom particles. This work should produce papers on 
charm production at Brookhaven, high mass diffraction dissocia- 
tion, Lambda-Lambda correlations and polarization of Lamdas. 


11759 = (INIS-mf-11571, pp. 169-175) Further investigations 
on energy deficits at pair creation and additional studies on 
Compton electrons. Bagge, E.R. (Kiel Univ. (Germany, F.R.). Inst. 
fuer Reine und Angewandte Kernphysik); El-Ela, A.A.; Hassan, S. 
Hungarian Academy of Sciences, Budapest (Hungary). Central 
Research Inst. for Physics. Mar 1989. (CONF-8808279-: 11. Euro- 
pean cosmic ray symposium, Balatonfuered (Hungary), 21-27 Aug 
1988). In 11. European cosmic ray symposium: Invited talks. Or- 
der Number DE90611419. Available from NTIS (US Sales Only), 
PC AO9/MF A01 - OSTI; INIS. 

A former experiment with He-filled Wilson chamber is reevaluated 
for studying the energies of positrons and electrons in pair creation 
by gamma rays of 6.14 MeV. The results were shown to contradict 
to the predictions of Bethe-Heitler theory for pair creation. The re- 
sults, however were in good agreement with a modified theory 
based on essentially different assumptions. The discrepancies can 
be eliminated by the new model. (R.P.) 3 refs.; 3 figs. 


11760 (TRI-PP-—89-97) Summary and concluding remarks. 
Vogt, E. British Columbia Univ., Vancouver, BC (Canada). TRIUMF 
Facility. Nov 1989. 7p. (CONF-8906194—4: International meeting 
on physics at KAON, Bad Honnef (Germany, F.R.), 7-9 Jun 1989). 
Order Number DE90004270. Available from NTIS (US Sales Only), 
PC A02/MF A01 - OSTI. 

As the speaker for the summary spot of this conference | have 
been allowed some appropriate licence. Although most of the talks 
and discussion at this conference were devoted to the science of 
the KAON Factory, it is, after all, the prospect of the imminent 
emergence of Canada’s KAON Factory which has evoked this au- 
dience and this meeting. Therefore it seems appropriate not only to 
provide some remarks on the science which has emerged during 
the last three days but also to provide a perspective for that sci- 
ence by describing briefly the facility which aroused our interest 
and especially the circumstances now leading toward decisions for 
its funding. | want everyone leaving this conference to believe that 
Canada’s KAON is on the way, to understand the basis of that be- 
lief and to undertake their personal role in making it all happen. If 
we leave that way, the joy of physics expressed here will surely 
multiply in the decade to come. 


11761 Asymmetric fission of ®°Ni. Sanders, S.J. (Argonne 
National Lab., IL (USA)). pp. 45 of Nuclear chemistry and technol- 
ogy. Third Chemical Congress of North America. American 
Chemical Society, Washington, DC (US) (1988). DOE Contract W- 
31-109-ENG-38. (CONF-8806412-: American Chemical Society 
Division of Nuclear Chemistry and Technology, Toronto (Canada), 
5-10 Jun 1988). 

Fully energy damped yields have been observed in a number of 
heavy-ion reactions with combined mass Acy<60. Although these 





yields suggest a fusion-fission process, there has been a reluc- 
tance to invoke this mechanism because of the large fission 
barriers predicted by the rotating liquid drop model in this mass 
range. The possible formation of an orbiting, di-nuclear system has 
been considered as an alternative mechanism accounting for the 
observed P ges Here, measurements of the fully damped yields 
from the *°S+*4Mg reaction at Eem = 52 and 61 MeV will be pre- 
sented. A coincidence technique was employed which allows 
correlation for secondary light particle evaporation. The data show 
reaction yields with full equilibration of energy and mass asymme- 
try coordinates. These results will be discussed in the context of 
recent macroscopic calculations, and it will be shown that the 
observed mass distributions indicate an asymmetric fission mecha- 
nism and are contrary to the expectations of an orbiting picture. 
Implications for fusion studies in light systems will be presented. 


11762 New ons: An experimental review. . Gan, K.K. 
(Stanford Univ., CA (USA)); Perl, M.L. International Journal of 
Modem Physics A (USA), 3(3): 531-584 (1988). 

The authors review experimental knowledge on what are usually 
called heavy leptons, but they call new leptons. These are leptons 
other than the electron, muon, and their associated neutrinos. The 
measured properties of the tau lepton are surveyed, including a 
discussion of the inconsistencies in present knowledge of its 
one-charged-particle decay modes. The authors summarize experi- 
mental limits on the existence of other possible leptons. They 
conclude with a discussion of searches which can be made with 
the new and proposed particle colliders. 


11763 Search for heavy stable particles in 1.8-TeV pp colli- 
sions at the Fermilab collider. Abe, F. (University of Tsukuba, 
Tsukuba, Ibaraki (Japan)); Amidei, D.; Apollinari, G.; Ascoli, G.; 
Atac, M.; Auchincloss, P.; Baden, A.R.; Barbaro-Galtieri, A.; 
Barnes, V.E.; Bedeschi, F. Physical Review Letters (USA), 63(14): 
1447-1450 (2 Oct 1989). 

A search was made for heavy stable charged particles produced 
in 1.8-TeV proton-antiproton collisions. No such particles were 


found in 26.2 nb-' of data. Cross-section limits are presented and 
mass limits of the order of 100 GeV are set for particles containing 
excited quarks in higher color representations. 


11764 First measurements of hadronic decays of the Z 
boson. Abrams, G.S. (Lawrence Berkeley Laboratory and Depart- 
ment of Physics, University of California, Berkeley, CA (USA)); 
Adolphsen, C.E.; Aleksan, R.; Alexander, J.P.; Averill, D.; Ballam, 
J.; Barish, B.C.; Barklow, T.; Barnett, B.A.; Bartelt, J.; and others. 
Physical Review Letters (USA), 63(15): 1558-1561 (9 Oct 1989). 

We have observed hadronic final states produced in the decays 
of Z bosons. in order to study the parton structure of these events, 
we compare the distributions in sphericity, thurst, aplanarity, and 
number of jets to the predictions of several QCD-based models 
and to data from lower energies. The data and models agree 
within the present statistical precision. 


11765 Comparison of quark and gluon jets produced in 
high-energy e*e- annihilations. Kim, Y.K. (University of 
Rochester, NY (USA)); Auchincloss, P.; Blanis, D.; Bodek, A.; 
Budd, H.; Eno, S.; Fry, C.A.; Harada, H.; Ho, Y.H.; Kumita, T. The 
AMY Collaboration. Physical Review Letters (USA), 63(17): 1772- 
1775 (23 Oct 1989). 

Three-jet events produced in ete- annihilations are used to pro- 
vide comparisons between quark and gluon jets. Differences 
between quark-induced and gluon-induced jets are observed. 
Quark jets tend to have a more tightly collimated structure than 
gluon jets, which is reflected in the concentration of a larger frac- 
tion of the jet’s energy near the jet axis. 


11766 Testing the inverse-square law of gravity on a 465-m 
tower. Thomas, J. (Norman Bridge Laboratory of Physics, Califor- 
nia Institute of Technology, Pasadena, California 91125 (USA)); 
Kasameyer, P.; Fackler, O.; Felske, D.; Harris, R.; Kammeraad, J.; 
Millett, M.; Mugge, M. Physical Review Letters (USA), 63(18): 
1902-1905 (30 Oct 1989). DOE Contract AC03-81ER40050;W- 
7405-ENG-48. 

We have performed a test of Newton’s universal theory of gravi- 
tation by comparing gravity measured on a tower to an upward 
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continuation of the surface gravity field. We measured gravity at 12 
heights on a 465-m tower at the Nevada Test Site and, in addition, 
made measurements at 281 locations on the ground. The surface 
points fell within 91 optimally chosen sectors that extended out to 
2.6 km from the tower. These data were combined with 60 000 ad- 
ditional surface gravity measurements within 300 km of the tower. 
We used a surface integral derived from Laplace’s equation to up- 
ward continue the surface gravity field and our observations 
are consistent with the Newtonian predictions to within 
(—60+95) x10—® m sec? at the top of the tower. 


11767 Search for a fourth-generation charge —(1/3) 

Eno, S. (University of Rochester, Rochester, NY (USA)); Auchin- 
closs, P.; Blanis, D.; Bodek, A.; Budd, H.; Fry, C.A.; Harada, H.; 
Ho, Y.H.; Kim, Y.K.; Kumita, T. Physical Review Letters (USA), 
63(18): 1910-1913 (30 Oct 1989). 

By studying e*e- annihilations in the center-of-mass energy 
range between 50 and 60.8 GeV, we have established a 95%- 
confidence-level lower limit on the mass of a fourth-generation 
charge — 1/3 quark b’ of 27.2 GeV. In contrast with all previous 
searches, this limit has been obtained through consideration of the 
decay processes b’—+by and b’-+bg aswell as b’-+cW-. For the 
cases where any one of the three decay modes dominates, we ob- 
tain higher mass limits. 


11768 Measurements of Z-boson resonance parameters in 
e*e- annihilation. Abrams, G.S.; Adoiphsen, C.E.; Averill, D.; Bal- 
lam, J.; Barish, B.C.; Barklow, T.; Barnett, B.A.; Bartelt, J.; Bethke, 
S.; Blockus, D. Physical Review Letters (USA), 63(20): 
2173-2176 (13 Nov 1989). DOE Contract AC02-84ER40125;AC03- 
76SF00098;AC02-76ER011 12;AC03- 

We have measured the mass of the Z boson to be 91.14+0.12 
GeV/c*, and its width to be 2.42_5.45*°5 GeV. If we constrain the 
visible width to its standard-model value, we find the partial width 
to invisible decay modes to be 0.46+0.10 GeV, corresponding to 
2.8+0.6 neutrino species, with a 95%-confidence-level upper limit 
of 3.9. 


11769 Search for a light Higgs boson in the decay K*—7*H, 
H—*p-. Atiya, M.S. (Brookhaven National Laboratory, Upton, 
New York 11973 (US)); Chiang, |.; Frank, J.S.; Haggerty, J.S.; Ito, 
M.M.; Kycia, T.F.; Li, K.K.; Littenberg, L.S.; Stevens, A.; Strand, 
R.C. Physical Review Letters (USA), 63(20): 2177-2180 (13 Nov 
1989). DOE Contract AC02-76CH00016;W-7405-ENG-36;AC02- 
76ER03072. 

An upper limit on the branching ratio of the decay K*t—x*H, 
H-—y*p- is set at 1.5x10-” at the 90% confidence level, for a 
Higgs-boson mass in the interval 220<m,,<320 MeV/c*. in addi- 
tion, 90%-confidence-level upper limits on the branching ratios of 
the decays K*—2*u*p- and Kt-ytvy*p- are set at 2.3x10-7 
and 4.1x10-7, respectively. 


11770 New experimental limits on K,°—ye and K,°-ee 
branching ratios. Mathiazhagan, C. (University of California, 
Irvine, California 92717 (US)); Molzon, W.R.; Cousins, R.D.; 
Konigsberg, J.; Kubic, J.; Melese, P.; Rubin, P.; Slater, W.E.; Wag- 
ner, D.; Hart, G.W. Physical Review Letters (USA), 63(20): 
2181-2184 (13 Nov 1989). 

A search for the decays K,°--ye and K,°—ee has produced no 
examples of either process. When normalized to the decay 
K,°-+2x+2-, the 90%-C.L. upper limits on the branching ratios are 
B(K,° + pe) <2.2x10-'° and B(K,°-ee)<3.2x 10-79. 


11771 Measurement of the branching ratio for the decay 
K,°— yy. Mathiazhagan, C. (University of California, Irvine, Califor- 
nia 92717 (US)); Molzon, W.R.; Cousins, R.D.; Konigsberg, J.; 
Kubic, J.; Melese, P.; Rubin, P.; Slater, W.E.; Wagner, D.; Hart, 
G.W. Physical Review Letters (USA), 63(20): 2185-2188 (13 Nov 
1989). 

Concurrent with our search for the decays K,°—pe and 
K,°-—ee, we have observed 87 K,°-+y events. Normalizing this 
sample to the simultaneous observation of the decay K,°—x*x~, 
we obtain the branching ratio B(K,°—yy) =[5.8+0.6(stat)+0.4 
(syst)] x10-°. 
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11772 (BNL-43467) Weak matrix elements of kaons. 
Bernard, C. (California Univ., Santa Barbara, CA (USA). Inst. for 
Theoretical Physics); Soni, A. Brookhaven National Lab., Upton, 
NY (USA). [1989]. 11p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. (CONF-8909249-4: Lattice '89 
international workshop, Capri (Italy), Sep 1989). Order Number 
DE90004949. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

We present results from the Wilson fermion part of the “Grand 
Challenge” weak matrix element project. A new procedure for cor- 
recting the chiral behavior of B,,°°, the K°-K° “B parameter,” is 
proposed and applied. On our largest lattice (24° x 40 at 6 = 6.0), 
we get B,, = .86 + .11 + .05, where the first error is statistical 
and the second is a measure of the systematic errors due to the 
procedure and to related finite-size effects. Results for the direct 
K+ — x+x° amplitude are also presented. There is some evidence 
for higher order chiral effects which may make these results com- 
patible both with experiment and with the B,,°° computation. The 
status of the direct K.° — 2 * 2- Al = 1/2 amplitude is then dis- 
cussed. 11 refs., 6 figs., 1 tab. 


11773 (BNL-43520) Strong CP violation: The neutron elec- 
tric dipole moment in lattice QCD. Gocksch, A. Brookhaven 
National Lab., Upton, NY (USA). [1989]. 3p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-76CH00016. (CONF- 
890903-6: International Europhysics conference on high-energy 
physics, Madrid (Spain), 7-14 Sep 1989). Order Number 
DE90004952. Available from NTIS, PC AO2/MF A01; OSTI; INIS; 
GPO Dep. 

| report on an exploratory calculation of the neutron electric 
dipole moment induced by a CP violating 6 — term in the QCD ac- 
tion within the framework of lattice QCD. 11 refs. 


11774 (BNL-43522) Some recent results on lattice 
fermions. Gocksch, A. (Brookhaven National Lab., Upton, NY 
(USA). Physics Dept.). Brookhaven National Lab., Upton, NY 
(USA). [1989]. 3p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. (CONF-890903-7: International 
Europhysics conference on high-energy physics, Madrid (Spain), 7- 
14 Sep 1989). Order Number DE90004950. Available from NTIS, 
PC A02/MF A01; OSTI; INIS; GPO Dep. 

| discuss some recent work on the Hybrid Monte Carlo algorithm 
as applied to the simulation of dynamical fermions as well as some 
interesting aspects of the nature of the phase transition at n_ in the 
Wilson fermion formulation. 12 refs., 1 fig. 


11775 (BNL-43639) B physics theory: Non-CP working 
group summary. Soni, A. (Brookhaven National Lab., Upton, NY 
(USA). Physics Dept.). Brookhaven National Lab., Upton, NY 
(USA). Dec 1989. 10p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. (CONF-8909233-3: Workshop 
on towards establishing b factory, Syracuse, NY (USA), 6-9 Sep 
1989). Order Number DE90004953. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

The status of the theoretical predictions for loop decays, strategy 
for precise determination of Vub and the issue of symmetric versus 
asymmetric machine for a B factory were discussed in the working 
group. While from our present perspective observation of CP viola- 
tion appears as the most prominent goal for a B factory, the 
importance and richness of other B physics was stressed. 23 refs. 


11776 


(DOE/ER/40153—6) Research in particle theory: An- 
nual progress report, November 20, 1988—December 1, 1989. 
Mansouri, F.; Suranyi, P.; Wijewardhana, L.C.R.; Witten, L. Cincin- 
nati Univ., OH (USA). Dec 1989. 17p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-84ER40153. Order Number 
DE90005425. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 
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We have described a theory of a single massive spin 2 field 
interacting with background gravitational, electromagnetic, and dila- 
ton fields. By virtue of a gauge invariance of this massive spin 2 
field, which is valid up to terms of higher order in the massive field, 
the theory is consistent up to terms of this higher order. The four 
dimensional Lagrangian and its gauge transformation have been 
explicitly exhibited. The Chern-Simons action for several versions 
anti de Sitter and de Sitter supergravity theories have been con- 
structed. Gauge transformations of the supergroups are equivalent 
to diffeomorphisms on shell. The partition function for two level 
systems obeying parastatistics of an arbitrary order Q were ob- 
tained without making use of a particular ansatz. These results for 
the first time illuminate the statistical behavior of parastatistical sys- 
tems and rule out a number of speculations made in the literature. 
We have analyzed the quark lepton mass generation in technicolor 
theories. In our computations we have taken into account the ex- 
tended technicolor contributions to technifermion chiral symmetry 
breaking. We found that top mass masses of the order of 80 GeV 
can be generated without violations of the rho parameter bound. 
The generalized parafermionic theories of Gepner have been 
bosonized. The energy momentum tensor was shown to appear in 
the non-leading terms of the operator product expansion of the 
parafermionic conformal fields, just like in the case of the original 
Zamolodchikov-Fateev parafermionic theories. The question of 
modular invariance was also investigated in the framework of 
bosonized parafermionic theories. 38 refs. 


11777 (DOE/ER/40213-6) Theory and phenomenology of 
strong and weak interaction high energy physics: Progress 
report, [May 1, 1989—April 30, 1990]. Arizona Univ., Tucson, AZ 
(USA). Dept. of Physics. 20 Dec 1989. 35p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-85ER40213. Order 
Number DE90005370. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

This paper reviews research done on theoretical high energy 
physics. Areas of discussion are: chiral symmetry; quantum chro- 
modynamics; quark-gluon plasma; particle decay of kaons; 
photonuclear reactions from cosmic ray showers; symmetry break- 
ing and other related topics. (LSP) 


11778 (ETDE-mf-9785678) Phenomenological study of 
nucleus-nucleus collision. Casado Alvarez, J. Universidade de 
Santiago de Compostela (Spain). 1988. 9p. (In Spanish). Order 
Number DE89785678. Available from NTIS (US Sales Only), PC 
E02/MF E02. 

Several aspects of high energy nucleus-nucleus collisions are 
analyzed in the framework of Dual Parton Model and Glauber- 
Gribov formalism. First of all the leading baryon spectra are 
calculated and an extensive study of nuclear stopping power are 
presented. An analysis of the multiparticle production in nucleus- 
nucleus collisions is also done throughout both. The study of the 
variation of the height of the plateaus of the rapidity spectra with 
the event selection criteria, and the computation of multiplicity and 
E (sub T) distributions for several pairs of nuclei. The authors end 
studying the effect on the J psi production in nucleus-nucleus colli- 
sions of the absorption of the J psi inside the colliding nuclei. 


11779 (FNAL/C—89/242-T) Improved methods for comput- 
Ing masses from numerical simulations. Kronfeld, A.S. Fermi 
National Accelerator Lab., Batavia, IL (USA). 22 Nov 1989. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO03000. (CONF-8909249-3: Lattice '89 international 
workshop, Capri (Italy), Sep 1989). Order Number DE90004707. 
Available from NTIS, PC AO2/MF A001; OSTI; INIS. 

An important advance in the computation of hadron and glueball 
masses has been the introduction of non-local operators. This talk 
summarizes the critical signal-to-noise ratio of glueball correlation 
functions in the continuum limit, and discusses the case of (qq and 
qqq) hadrons in the chiral limit. A new strategy for extracting the 
masses of excited states is outlined and tested. The lessons 
learned here suggest that gauge-fixed momentum-space operators 
might be a suitable choice of interpolating operators. 15 refs., 2 
tabs. 


11780 (INIS-mf-11571, pp. 35-50) Ultra-high energy interac- 
tion on accelerators and in cosmic rays. Nikoiskij, S.I. 





(Moskovskij Gosudarstvennyj Univ., Moscow (USSR)). Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Mar 1989. (CONF-8808279-: 11. European cosmic 
ray symposium, Balatonfuered (Hungary), 21-27 Aug 1988). In 17. 
European cosmic ray symposium: Invited talks. Order Number 
DE90611419. Available from NTIS (US Sales Only), PC A09/MF 
A01 - OSTI; INIS. 

The violations of Feinman scaling, accelerator data concerning 
multiproduction hadron scaling, and relations between the real and 
imaginary parts of the forward elastic scattering amplitude in pp 
collisions are discussed. Experimental cosmic ray data indicate the 
existence of some new energy-threshold processes of the multipro- 
duction of photons and leptons in hadron interaction at ultra-high 
energies. The energy threshold of these processes ve to 
20-30 TeV for nucleon-nucleus collisions and to approx10* TeV for 
nucleon-nucleon collisions in the system of the motionless target. It 
is possible that this property of hadron interaction is connected 
with the space-time scale of quark hadronization. (R.P.) 12 refs.; 
10 figs. 


11781 (JINR-E-1 ,2-88-426, pp. 81-131) Perturbative QCD. 
Martinelli, G. (European Organization for Nuclear Research, 
Geneva (Switzerland)). Joint Inst. for Nuclear Research, Dubna 
(USSR). 1988. (CONF-8709484—: 1987 JINR-CERN School of 
physics, Varna (Bulgaria), 6-19 Sep 1987). In Proceedings of the 
1987 JINR-CERN School of physics. Order Number DE90706002. 
Available from NTIS (US Sales Only), PC A23/MF A01 - OSTI; 
INIS. 

The quantum chromodynamics is presented as the only theory 
explaining strong interactions. QCD-lagrangian and asymptotic 
freedom are considered. The nature of deep inelastic particle pro- 
duction in a quark jet is revealed. Parton interpretation of production 
operator extention is given. Drell-Yahn processes production and 
heavy flavor production in hadron collisions are studied. Theoretical 
predictions for photon production in a collider are compared to ex- 
perimental results. To use correctly the perturbation theory of low 
orders it is necessary to consider only gluon-gluon fusion and 
quark-antiquark annihilation. 26 refs.; 45 figs. 


11782 (JINR-E—1 ,2-88-426, pp. 132-179) Beyond the stan- 
dard model. Rubakov, V.A. (AN SSSR, Moscow (USSR). Inst. 
Yadernykh Issledovanij). Joint Inst. for Nuclear Research, Dubna 
(USSR). 1988. (CONF-8709484—: 1987 JINR-CERN School of 
physics, Varna (Bulgaria), 6-19 Sep 1987). In Proceedings of the 
1987 JINR-CERN School of physics. Order Number DE90706002. 
Available from NTIS (US Sales Only), PC A23/MF A01 - OSTI; 
INIS. 

Problems and shadow aspects of the standard model are dis- 
cussed in the lecture. Effects, are made to perceive some specific 
features of high-energy physics at the energies of the order of 
several GeV and higher. Grand unification model, technicolour, su- 
persymmetry and vacuum structure in scale theories, xion are 
considered. 2 refs.; 9 figs. 


11783 (JINR-E—1 ,2-88-426, pp. 423-493) LEP Physics. Ellis, 
J. (European Organization for Nuclear Research, Geneva (Switzer- 
land)). Joint Inst. for Nuclear Research, Dubna (USSR). 1988. 
(CONF-8709484—: 1987 JINR-CERN School of physics, Varna 
(Bulgaria), 6-19 Sep 1987). In Proceedings of the 1987 JINR- 
CERN School of physics. Order Number DE90706002. Available 
from NTIS (US Sales Only), PC A23/MF A01 - OSTI; INIS. 

Possibilities of LEP physics at 55 GeV at LEP-1 and at 90(100) 
GeV at LEP-2 are considered. Polarization on toponium, Z ° inter- 
actions are investigated. Rates and widths of heavy toponium 
decays and its properties are calculated. Z°yieldsH°+x processes, 
nuN scattering, sensitivity and radiation corrections due to super- 
symmetric particles are studied within the framework of the 
standard mode. 


11784 (LA-UR-89-4172) Beta-decay beyond the standard 
model. Herczeg, P. Los Alamos National Lab., NM (USA). 1989. 
26p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
7405-ENG-36. (CONF-890979-2: Fundamental symmetries in 
nuclei and particles, Pasadena, CA (USA), 7-9 Sep 1989). Order 
Number DE90004854. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 


We discuss possible sources of new interactions in beta-decay 
and the role of beta-decay experiments in obtaining information on 
them. 46 refs. 


11785 (RRK-89-21) Dominance of long distance eftects in 
the K,-K, mass difference. Terasaki, K.; Oneda, S. Hiroshima 
Univ., Takehara (Japan). Research Inst. for Theoretical Physics. Jul 
1989. 12p. Order Number DE90733100. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

We argue that the asymptotic behavior of the weak matrix 
elements involving the on-mass-shell ground-state mesons with in- 
finite momenta, which was instrumental in explaining the —Deltal— 
= 1/2 rule in the K yields xx decays, actually implies the vanishing 
of the matrix element of the local AS— = 2 quark operator arising 
from the box diagram, when it is taken between —K°— and —K- 
bar°— states. In contrast, the long distance contribution, arising 
from the zx intermediate states as well as the poles of the vector 
and pseudoscalar mesons, may alone reproduce the observed K, - 
Ks mass difference, in consistency with the selection rule and the 
rates of the K yields pipi decays, depending on the values of the 7- 
n'-- mixing. (author). 


11786 Electric dipole moment of the W boson and the radi- 
ation amplitude zero. Boudjema, F. (School of Mathematical and 
Physical Sciences, University of Sussex, Falmer, Brighton BN1 
9QH, Sussex, (United Kingdom)); Hamzaoui, C.; Samuel, M.A.; 
Woodside, J. Physical Review Letters (USA), 63(18): 1906-1909 
(30 Oct 1989). 

The effect of an electric dipole moment (EDM) of the W boson is 
Studied in the radiative decay W- —id+. It is shown that the radia- 
tion amplitude zero which is present in this process provides a 
sensitive test of the possible compositeness of the W. The two 
possibilities, a large EDM (A>1) and a significant magnetic mo- 
ment («31) can in principle be distinguished. 


11787 _Interbaryonic force as a soliton-soliton interaction in 
Skyrme model. Hiousek, Z. (Brown Univ., Providence, Ri (USA). 
Dept. of Physics). International Journal of Modern Physics A 
(USA), 3(11): 2681-2706 (1988). 

The authors present a general method for calculating the interac- 
tion energy of two solitons using the semiclassical, collective 
coordinate quantization method. The result also has a simple geo- 
metrical interpretation. They apply their result in several models, 
and obtain the expressions for the interaction energy. In particular, 
they use their method to derive the effective interaction energy of 
two solitons of Skyrme model. Because the solitons of the Skyrme 
model can be used to model (in the first approximation) the real 
world baryons, the interactin energy of two solitons can then be in- 
terpreted as an approximation to a two-body nuclear force. 


6453 Particle Invariance Principles and Symmetries 
Refer also to citation(s) 11795, 11798, 11800, 11814 


11788 Three elaborations on Berry’s connection, curvature 
and phase. Jackiw, R. (Massachusetts Inst. of Tech., Cambridge, 
MA (USA). Center for Theoretical Physics). international Journal of 
Modem Physics A (USA), 3(2): 285-297 (1988). 

The authors discuss how symmetries and conservation laws are 
affected when Barry’s phase occurs in a quantum system: symme- 
try transformations of coordinates have to be supplemented by 
gauge transformations of Berry's connection, and consequently 
constants of motion acquire terms beyond the familiar kinematical 
ones. They show how symmetries of a problem determine Berry's 
connection, curvature and, once a specific path is chosen, the 
phase as well. Moreover, higher order corrections are also fixed. 
They demonstrate that in some instances Berry's curvature and 
phase can be removed by a globally well-defined, time-dependent 
canonical transformation. Finally, the authors describe how field 
theories anomalies may be viewed as manifestations of Berry’s 


phase. 


11789 Invariant correlation functions, superconvergence 
sum rules, and electric-magnetic duality. Yamagishi, H. (State 
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Univ. of New York, Stony Brook, NY (USA). Dept. of Physics). /n- 
ternational Journal of Modern Physics A (USA), 3(5): 1155-1182 
(1988). 

The gauge-invariant correlation function for the Yang-Mills field 
strengths is shown to admit a symmetric decomposition into electric 
and magnetic components. The spectral weights are seen to obey 
a sum rule of the superconvergence type, owing to asymptotic 
freedom. The close relation between the dielectric function, electric- 
magnetic duality, and the algebra of generalized Chern-Simons 
charges is illustrated for the linearized Yang-Mills-Higgs system. 


11790 Unification of Yang-Mills theory and trings. 
Chapline, G.F. (Lawrence Livermore National Lab., CA (USA)). /n- 
ternational Journal of Modern Physics A (USA), 3(7): 1663-1673 
(1988). DOE Contract W-7405-ENG-48. 

A scheme is suggested for constructing new types of super- 
strings with critical dimensions D = 10 and D = 26 by introducing 
Yang-Mills potentials as auxiliary fields. The Yang-Mills gauge 
group is fixed by the critical dimensions and the requirement that it 
must be spontaneously broken in order that the conformal anomaly 
cancel. For critical dimension D = 26 a superstring may exist with 
an unbroken SU(3) X SU(2) X U(1) gauge invariance. This super- 
string has N = 2 supersymmetry and is constrained to move on a 
nontrivial 24-dimensional complex manifold. Both the first quantized 
and second quantized versions of these string theories give 
promise of an interesting mathematical interpretation. 


11791 Matter-coupled supergravity with Gauss-Bonnet 
invariants: Component Lagrangian and supersymmetry break- 
ing. . Cecotti, S. (CERN, Geneva (CH)); Ferrara, S.; Girardello, L.; 
Pasquinucci, A.; Porrati, M. International Journal of Modem 
Physics A (USA), 3(7): 1675-1733 (1988). 

The authors present the component Lagrangian for the general 
coupling of N = 1 matter to a higher curvature four-dimensional su- 
pergravity in which the (curvature) terms enter the Lagrangian only 
through the Gauss-Bonnet and Hirzebruch invariants. This is the 
Situation suggested by the low-energy limit of heterotic strings, af- 
ter compactification to four dimensions. The model obtained from 
the string by SU(3)-invariant truncation of the toroidal compactifica- 
tion is discussed in detail. They give the closed-form expression for 
the scalar potential and discuss supersymmetry breaking via 
gaugino condensation. They show that, in this last case, the cos- 
mological constant A remains exactly zero even when the higher 
curvature corrections are taken into account. 


11792 Character formulae and the structure of the represen- 
tations of the N = 1, N = 2 superconformal algebras. Kiritsis, 
E.B. (California Inst. of Tech., Pasadena, CA (USA)). International 
Journal of Modern Physics A (USA), 3(8): 1871-1906 (1988). 

The unitary representations of the N = 1 and N = 2 superconfor- 
mal algebras are analyzed. The embedding structure of all the 
degenerate representations is studied. Character formulae are 
derived for the degenerate representations including those which c- 
bar > 1. The relation between characters and the exact partition 
functions of 2-d critical statistical systems is explored. The c-bar = 
1/3, N = 2 superconformal system is analyzed from the group theo- 
retic point of view and it is shown to be a subsector of the N = 1, 
c-bar = 2/3 theory. 


11793 Size and shape of strings. Karliner, M. (Stanford Univ., 
CA (USA)); Klebanov, |.; Susskind, L. Intemational Journal of Mod- 
em Physics A (USA), 3(8): 1981-1996 (1988). 

The authors study numerically and analytically spatial properties 
of the ground state of a fundamental string in the light-cone gauge. 
They find that strings are smooth and have divergent average size. 
Their properties are very different from what is expected from parti- 
cles in a conventional field theory. 


6454 Field Theory 


Refer also to citation(s) 11697, 11698, 11787, 11789, 11790, 
11791, 11792 


11794 (JINR-E-—1 ,2-88-426, pp. 9-80) Introduction to quan- 


tum field theory. Kazakov, D.I. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1988. (CONF-8709484—: 1987 JINR-CERN School 
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of physics, Varna (Bulgaria), 6-19 Sep 1987). In Proceedings of the 
1987 JINR-CERN School of physics. Order Number DE90706002. 
Available from NTIS (US Sales Only), PC A23/MF A01 - OSTI; 
INIS. 

The lectures appear to be a continuation to the introduction to el- 
ementary principles of the quantum field theory. The work is aimed 
at constructing the formalism of standard particle interaction model. 
Efforts are made to exceed the limits of the standard model in the 
quantum field theory context. Grand unification models including 
strong and electrical weak interactions, supersymmetric generaliza- 
tions of the standard model and grand unification theories and, 
finally, supergravitation theories including gravitation interaction to 
the universal scheme, are considered. 3 refs.; 19 figs.; 2 tabs. 


11795 Construction of interacting string and superstring 
field theory. Jevicki, A. (Brown Univ., Providence, RI (USA). Dept. 
of Physics). International Journal of Modem Physics A (USA), 
3(2): 299-363 (1988). 

The formulation of Witten’s open string and superstring field the- 
ory is reviewed. It is based on the operator method in which the 
basic ingredients of the theory are constructed in the string Hilbert 
space and the symmetries and on-shell properties of the theory are 
established. 


11796 B,° - B-bar.° mixing in the four generation standard 
model. Hewett, J.L. (Ames Lab. and Dept. of Physics, lowa State 
Univ., (United States) IA); Rizzo, T.G. Modern Physics Letters B 
(USA), 3(10): 975-980 (Aug 1988). 

The authors examine the constraints imposed by recent data on 
B,° - B-barg® mixing, ’/e, and absolute value of V,,/absolute value 
of Vy on the size of B,° = B-bar,° mixing in the four generation 
standard model (SM). They show that, unlike the SM with only 
three generations, B,° - B-bar.° mixing need not be maximal in the 
four generation case. In particular, they show that it is quite likely 
that B.° - B-bar,° mixing is smaller than B,° - B-bar,° mixing. 


11797 Indications of a Al=1/2 rule in the strong coupling 
regime. Angus, |.G. (California Inst. of Tech. Pasadena, CA 
(USA)). International Journal of Modern Physics A (USA), 3(6): 
1385-1412 (1988). 

The authors attempt to understand the Al = 1/2 pattern of the 
nonleptonic weak decays of the kaons. The calculation scheme 
employed is the Strong Coupling Expansion of lattice QCD. Kogut- 
Susskind fermions are used in the Hamiltonian formalism. They 
describe in detail the methods used to expedite this calculation, all 
of which was done by computer algebra. The final result is very 
encouraging. Even though an exact interpretation is clouded by the 
presence of irrelevant operators, and questions of lattice artifacts, 
a signal of the /d//| = 1/2 rule appears to be observable. With an 
appropriate choice of the one free parameter, enhancements 
greater than those observed experimentally can be obtained. The 
authors point out a number of surprising results which turn up in 
the course of the calculation. 


11798 Nonrenormalization theorem for large-N. selection 
rules. Mattis, M.P. (Theoretical Division, Los Alamos National Lab- 
oratory, Los Alamos, New Mexico 87545 (USA)). Physical Review 
Letters (USA), 63(14): 1455-1458 (2 Oct 1989). DOE Contract 
AC02-80ER10587. 

The /;=J; rule and the proportionality rule are two recently de- 
rived selection rules for meson-baryon scattering, valid to leading 
order in 1/N-. Here, a firm connection to the Feynman diagrams of 
effective Lagrangians is established: If both rules are implemented 
at the level of one-boson exchange (which is easily done), then 
they will both continue to hold to all orders in the loop expansion. 


11799 Manifold-splitting regularization, selt-linking, twisting, 
writhing numbers of space-time ribbons. Tze, C.H. (institute for 
High Energy Physics, Dept. of Physics, Virginia Tech, Blacksburg, 
VA (US)). International Journal of Modern Physics A (USA), 3(8): 
1959-1979 (1988). 

The authors present an alternative formulation of Polyakov’s reg- 
ularization of Gauss’ integral formula for a single closed Feynman 
path. A key element in his proof of the D = 3 fermi-bose transmu- 
tations induced by topological gauge fields, this regularization is 
linked here with the existence and properties of a nontrivial 





topological invariant for a closed space ribbon. This self-linking co- 
efficient, an integer, is the sum of two differential characteristics of 
the ribbon, its twisting and writhing numbers. These invariants form 
the basis for a physical interpretation of our regularization. Their 
connection to Polyakov's spinorization is discussed. The authors 
further generalize their construction to the self-linking, twisting and 
writhing of higher dimensional d = eta(odd) submanifolds in D = 
(2eta + 1) space-time. 


11800 Collapse of a “global monopole”. Goldhaber, A.S. 
(Theoretical Division, Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545 (US)— Institute for Theoretical Physics, State 
University of New York at Stony Brook, Stony Brook, New York 
11794-3840). Physical Review Letters (USA), 63(19): 2158 (6 Nov 
1989). 

A Comment on the Letter by M. Barnola and A. Vilenkin, Phys. 
Rev. Lett. 63, 341 (1989). 


11801 Properties of gluon jets: A review. . Sugano, K. (Ar- 
gonne National Lab., IL (USA)). /nternational Journal of Modern 
Physics A (USA), 3(10). 2249-2301 (1988). 

The properties of gluon jets are reviewed from an experimental 
point of view. The measured characteristics are compared to theo- 
retical expectations. Although neither data nor models for the gluon 
jets are in the mature stage, there are remarkable agreements and 
also intriguing disagreements between experiment and theory. 
Since much interesting data have begun to emerge from various 
experiments and the properties of gluon jets are deeply rooted in 
the basic structure of non-Abelian gauge theory, the study of gluon 
jets casts further light on understanding of QCD. The future 
prospects are discussed. 


11802 Goldstone bosons to gravitons: A new gravity-wave 
production mechanism. Holman, R. (Department of Physics, 
Carnegie Mellon University, Pittsburgh, Pennsylvania 15213 (US)); 
Wang, Y. Physical Review [Section] D: Particles and Fields (USA), 
40(10): 3204-3210 (15 Nov 1989). 

We propose a new mechanism for gravity-wave production: the 
conversion of Goldstone bosons to gravitons in the presence of an 
external gravitational field. We compute the gravity-wave luminosity 
for the cases in which the external fields are due to various types 
of black holes: Schwarzschild, Reissner-Nordstroem, and Kerr. We 
also consider the case of the Schwarzschild constant-density star. 
The Goldstone-boson-induced gravity-wave luminosities are largely 
independent of the mass of the black hole. For the Goldstone 
bosons we have considered (the omion, recently proposed by 
Sikivie) these luminosities are small. However this is not due to ef- 
fects inherent in the conversion process, rather this smaliness 
comes about due to the incoming Goldstone-boson spectrum. 


11803 Vilkovisky-DeWitt effective potential for Einstein 
gravity coupled to scalars. Cho, H.T. (Department of Physics 
and Astronomy, University of Oklahoma, Norman, Oklahoma 73019 
(US)— Department of Physics, Ohio State University, Columbus, 
Ohio 43210). Physical Review [Section] D: Particles and Fields 
(USA), 40(10): 3302-3311 (15 Nov 1989). 

The Vilkovisky-DeWitt one-loop effective potential is constructed 
for Einstein gravity coupled nonminimally to scalars, and is proved 
explicitly to be independent of gauge choice, for a class of covari- 
ant gauges. Explicit forms of the effective potential in three cases 
are given. The first two cases are used to show that the Vilkovisky- 
DeWitt formalism is not just a gauge-fixed version of the 
conventional one in general. The last case concerns the possibility 
of inducing Einstein gravity dynamically in a Brans-Dicke-type 
model. 
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11804 (DOE/ER/40412-2) [The study of hadronic matter at 
the highest energy density: The search for the deconfined 
quark-gluon phase using 2 TeV p-p collisions]: [Progress re- 
port]. Purdue Research Foundation, Lafayette, IN (USA). [1989]. 
9p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG02-88ER40412. Order Number DE90004180. Available from 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

This paper discusses: exclusive nuclear fragmentation 
experiment at the Bevelac using the new TPC; research and devel- 
opment on parallel plate avalanche detectors; and data analysis. 


11805 (DOE/ER/40415—11) Medium energy nuclear physics 
research: Progress report, October 1, 1988-September 30, 
1989. Peterson, G.A.; Dubach, J.F.; Hicks, R.S.; Miskimen, R.A. 
Massachusetts Univ., Amherst, MA (USA). Dept. of Physics and 
Astronomy. Sep 1989. 66p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FGO02-88ER40415. Order Number 
DE90005331. Available from NTIS, PC AO4/MF A01; OSTI; INIS; 
GPO Dep. 

The topics briefly discussed in this paper are: ''7Sn magnetic 
scattering; *'Ca elastic magnetic scattering; 3C(e,e’) high Q M1; 
deuteron threshold electrodisintegration; 10B(e,e’) M3; 27A\ elastic 
longitudinal and transverse scattering; transverse electron scatter- 
ing from '*C; elastic magnetic scattering from 8°Y: transverse and 
longitudinal electron scattering from ‘Li; out-of-plane measure- 
ments of the d(e,e’p) coincidence cross out sections near 
threshold; ''©Sn(e,e’n) coincidence study; results from background 
studies; '°B(e,e’p) coincidence study; '°N(e,e’) longitudinal inelas- 
tic scattering; experimental work planned at CEBAF; electron 
scattering from the deuteron; nucleon form factors; measurement 
of R for hydrogen and deuterium; electroproduction of hadrons at 
LEP; weak interaction: parity violation in electron and proton 
scattering; large-basis shell model calculations; electromagnetic in- 
teractions; and relativistic nuclear physics. 


11806 (INIS-SU-138, pp. 213-217) Measurement of mean 
energies of photo-neutron spectra and their analysis in the 
frameworks of statistical model. Goryachev, A.M. (Saratovskij 
Gosudarstvennyj Univ., Saratov (USSR)); Zalesnyj, G.N. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (in Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 4. Order Number DE90705998. Available from 
NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

Photoneutron mean energies were measured as a function of 
peak bremsstrahlung energy in the energy ranges from (gamma, n) 
reaction thresholds to 25 MeV. Results are used for fitting of the 
nuclear level density parameters. 5 refs.; 1 fig.; 1 tab. 


11807 (INIS-SU-138, pp. 238-243) Measurement of reso- 
nance integrals for reactor materials in the standard 1/E 
neutron spectrum field. Kobayashi, K. (Kyoto Univ., Kumatori, 
Osaka (Japan). Research Reactor Inst.); Kinura, |.; Yamamoto, 
Sh.; Miki, R.; Itoh, T. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (CONF-870959-: 
1. international conference on neutron physics, Kiev (USSR), 14-18 
Sep 1987). In Neutron physics. V. 4. Order Number DE90705998. 
Available from NTIS (US Sales Only), PC A13/MF A01 - OSTI; 
INIS. 

The neutron spectrum at the center of the internal graphite re- 
flector between the two-divided cores of a low power research 
reactor, UTR-KINKI, was verified to be very close to a standard 1/ 
E shape from about 1 eV to a few hundreds keV by calculation 
using a 2-D Sn transport code TWOTRAN, unfolding multi-foil acti- 
vation data by the NEUPAC code, and measurement using the 
sandwich foil method. Making use of this standard 1/E neutron 
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spectrum field, fifteen kinds of resonance integrals were measured 
for the (n,gamma) reactions of reactor materials, using the 
187 Au(n,gamma)'®®AU reaction as a standard value. A Monte 
Carlo calculation was employed to correct the neutron self- 
shielding in the activation foils. In the uncertainty analysis, 
variance-covariance data were taken into account and a correlation 
matrix was given to the measured data. The present results have 
been compared with the values evaluated by Mughabghab and the 
JENDL-2 data. General agreement between the measurement and 
the evaluated data has been seen except for Ti-50, Ni-64, Nb-93, 
Ag-109 and Ta-181. 2 figs.; 1 tab. 


11808 Kinetic energy release in fission. Viola, V.E. (indiana 
Univ., Bloomington (USA)). pp. 45 of Nuclear chemistry and tech- 
nology. Third Chemical Congress of North America. American 
Chemical Society, Washington, DC (US) (1988). (CONF-8806418—: 
Symposium on the 50th anniversary of the discovery of fission, 
Toronto (Canada), 5-10 Jun 1988). 

The history of fission kinetic-energy release studies will be re- 
viewed, both from the experimental point of view and the impact of 
such measurements on the understanding of the macroscopic 
properties of nuclear matter. From the dependence of fragment ki- 
netic energy distribution on variables such as fissioning nucleus 
composition, fragment mass and and charge division ratios, excita- 
tion energy and angular momentum, considerable insight can be 
gained concerning the underlying potential energy surface along 
the fission coordinates and the dynamics of the descent from sad- 
die to scission points. The systematic features of fission kinetic 
energy data will be discussed in terms of the liquid drop model, 
with importance corrections due to nuclear structure. 


11808 Investigation of alpha-particie and delayed-proton de- 
cays at and near close shells. Toth, K.S. (Oak Ridge National 
Lab., TN (USA)). pp. 45 of Nuclear chemistry and technology. 
Third Chemical Congress of North America. American Chemical 
Society, Washington, DC (US) (1988). DOE Contract ACO05- 
840R21400. (CONF-8806414—: Symposium on on-line mass 
separators, radioactive beams and nuclei far from stability, Toronto 
(Canada), 5-10 Jun 1988). 

With the use of mass separators, on-line at heavy-ion accelera- 
tors, they have investigated the particle-decay properties of nuclei 
at and near closed shells. They find that the proximity of magic 
configurations leads to interesting effects on delayed-proton spec- 
tra that follow the 6 decays of N = 81 precursors and on the 
a-decay half-lives of neutron-deficient lead isotopes. Pronounced 

aks were observed in the proton spectra of '4’Dy, Er, and 

5'Yb. Experimental decomposition of these spectra showed that 

this structure is due to a low density of 1/2 and 3/2 states at exci- 
tation energies of ~ 4.5 MeV in the respective N = 82 6-decay 
daughters. In the case of the light lead nuciei, 1°°:18°.190,182pp it 
was determined that, contrary to the expectation of a shell effect at 
Z = 82, their a-decay rates are faster than those of neighboring 
mercury isotopes. Midway between the N = 82 and N = 126 shells 
it would appear that the Z = 82 configuration is not magic. 


11810 An ISOL facility for *2Ct fission product studies. An- 
derl, R.A. (EG and G Idaho, Inc., Idaho Falls (USA)); Cole, J.D.; 
Greenwood, R.C. pp. 45 of Nuclear chemistry and technology. 
Third Chemical Congress of North America. American Chemical 
Society, Washington, DC (US) (1988). DOE Contract AC07- 
761D01570. (CONF-8806414—: Symposium on on-line mass 
separators, radioactive beams and nuclei far from stability, Toronto 
(Canada), 5-10 Jun 1988). 

Neutron-rich rare-earth and transition-metal nuclides, far from the 
line of beta amy. are produced with high yields in the sponta- 
neous fission of “°*Cf. To permit a detailed study of the nuclear 
properties of these nuclides, an ISOL system has been developed 
at the INEL. This system utilizes the He-gas-jet technique to trans- 
port fission products from 2°2Cf sources located in a hot cell to the 
ion source of an electromagnetic mass separator. Mass-separated 
sources are deposited on a moving tape collector arrangement that 
can be utilized for a variety of nuclear spectroscopic measure- 
ments. The primary purpose of this paper is to present a description 
of this ISOL system, with an emphasis on those system features 
unique to using 7°*Cf, and on gas-jet-coupled ion source develop- 
ment for producing rare-earth and transition-metal ion beams. 
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11811 The spontaneous fission and decay properties of 
261.2621 + and the new isotope, 7°*No. Lougheed, R.W. (Lawrence 
Livermore National Lab., CA (USA)); Hulet, E.K.; Moody, K.J.; Wild, 
J.F.; Dougan, R.J.; Hoffman, D.C.; Gannett, C.M.; Henderson, 
R.A.; Lee, D.M. pp. 45 of Nuclear chemistry and technology. Third 
Chemical Congress of North America. American Chemical Society, 
Washington, DC (US) (1988). DOE Contract W-7405-ENG-48. 
(CONF-8806412-: American Chemical Society Division of Nuclear 
Chemistry and Technology, Toronto (Canada), 5-10 Jun 1988). 

The authors have measured the fission-fragment mass and 
kinetic-energy distributions from chemically separated lawrencium 
fractions following the bombardment of 2>*Es with 126-MeV Ne 
ions. The spontaneous-fission activity in the lawrencium fraction is 
due to 7*'Lr (39-m half-life) and 2®*No is based on time correla- 
tions of nobelium K-X rays with spontaneous-fission events. 2®*No 
is the first nuclide discovered with 160 neutrons. They will interpret 
their results in terms of the bimodal fission recently discovered in 
the heavy actinides. Their preliminary results show that 26No fis- 
sions symmetrically. 


11812 Valence and core state modifications in Pt3Ti. Derry, 
G.N.; Ross, P.N. Solid State Communications (England-U.S.) (UK), 
52(2): 151-154 (1984). DOE Contract AC03-76SF00098. 

XPS data for the valence band, the Pt 4f states, and the Ti 2p 
states are presented for the intermetallic PtsTi. Relative to the Pt 
valence band, the PtsTi band shows a decrease in the density of 
states just below the Fermi level and a shift of the centroid to higher 
(binding) energy. Ti 2p and Pt 4f binding energies showed relatively 
large shifts with respect to the pure metals. These changes in the 
valence band density of states and core level binding energies are 
interpreted as arising from hybridization of the d-orbitals in both 
metals to form strong intermetallic bonds. 18 refs., 3 figs., 1 tab. 


11813 Differential neutron production cross sections and 
neutron yields trom stopping-length targets for 113-MeV pro- 
tons. Meier, M.M. (Los Alamos National Lab., NM (USA)); Clark, 
D.A.; Goulding, C.A.; McClelland, J.B.; Morgan, G.L.; Moss, C.E.; 
Amian, W.B. Nuclear Science and Engineering (USA), 102(3): 
310-321 (Jul 1989). 

Differential cross sections from thin targets and absolute neutron 
yields from stopping-length targets at angles of 7.5, 30, 60, and 
150 deg for the 113-MeV proton bombardment of elemental beryl- 
lium, carbon, aluminum, iron, and depleted uranium are measured. 
Additional cross-section measurements are reported for oxygen, 
tungsten, and lead. Time-of-flight techniques are used to identify 
and discriminate against backgrounds and to determine the neu- 
tron energy spectrum. Comparisons of the experimental data with 
intranuclear-cascade evaporation model calculations with the 
HETC code show discrepancies as high as a factor of 7 in the dif- 
ferential cross sections. These discrepancies make it possible to 
identity some of the good agreement seen in the stopping length 
yield comparison as fortuitous cancellation of incorrect production 
estimates in different energy regimes. 


11814 Measurement of the dijet cross section in 400-GeV 
pp collisions. Arenton, M.W.; Ditzler, W.R.; Fields, T.H.; Harrison, 
M.; Kanofsky, A.; Gustafson, R.; Cormell, L.; Dris, M.; Fleischman, 
J.; Gardella, E. Physical Review Letters (USA), 53(21): 1988-1992 
(19 Nov 1984). 

The invariant cross section for production of jet pairs in 400- 
GeV/c pp interactions has been measured as a function of pr in 
the pr range 4 to 9 GeV/c. The results are in good agreement with 
predictions of perturbative QCD models. 20 refs., 3 figs., 1 tab. 
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11815 Parity nonconservation In the proton-deuteron total 
cross section at 800 MeV. Mischke, R.E. (Los Alamos National 
Laboratory, Los Alamos, NM 87545 (US)). A/P Conference Pro- 
ceedings (American Institute of Physics) Conference Proceedings 





(USA), 187(1): 463-468 (1 May 1989). (CONF-880983-—: 8. inter- 
national symposium on high energy spin physics, Minneapolis, MN 
(USA), 12-17 Sep 1988). 

A measurement of partity nonconservation in the transmission of 
800-MeV longitudinally-polarized protons through an unpolarized, 
one-meter liquid-deuterium target is discussed. The apparatus was 
essentially the same as for a previous measurement of the effect in 
p-p scattering [V. Yuan et a/., Phys. Rev. Lett. 57, 1680 (1986)]. 
The longitudinal asymmetry is measured from the change in trans- 
mission of the beam through the target as the helicity 
of the beam is_ reversed. The preliminary result is 
A,=(1.7+0.8(staf)+1.0(sys))x10—-7. Further study of the depen- 
dence of transmission on beam properties should allow the 
estimate of systematic errors to be reduced and may alter the cen- 
tral value of the result. 
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11816 (CEA-CONF-9832) Current analyses of particle 
emission in Ne-nucleus collisions between 400 and 800 MeV 
per nucleon. Poitou, J. (and others); Babinet, R.; Cavata, C.; 
Alard, J.P.; Augerat, J.; Bastid, N.; Dupieux, P.; Fraysse, L.; Mon- 
tarou, G.; Parizet, M.J. CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Dept. de Physique Nucleaire. 1989. 
10p. (CONF-890161—: 17. international workshop on gross proper- 
ties of nuclei and nuclear excitations, Hirschegg (Austria), 15-19 
Jan 1989). Order Number DE90735770. Available from NTIS (US 
Sales Only), PC A02/MF A01. 

We present preliminary data from neon induced reactions at 400 
to 800 Mev per nucleon on various targets ranging from NaF to 
Pb, measured with the 4pi detector Diogene at Saturne. Multiplicity 
selected events are studied for their rapidity and transverse energy 
distribution behaviour. The proton data cannot be understood in 
terms of emission by a single thermalized source but rather sug- 
gest the contribution of a second source which is colder than the 
fireball. The pions, which cannot be emitted by a cold source, be- 
have qualitatively as expected from a thermal emission process, 
and might thus be a much better thermometer than the protons for 
the fireball. The production of delta resonances in non peripheral 
collisions is clearly stated. 


11817 (INDC(CCP)-305/L) Study of structure in the 
27A\(n,alpha) reaction cross-section. Kornilov, N.V. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk (USSR). Fiziko-Ehnergeticheskij Inst.); Kagalenko, A.B.; 
Baryba, V.Ya.; Daroczy, S.; Csikai, D.; Papp, Z.; Schram, Zs. Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Nov 1989. 9p. Order Number 
DE90611587. Available from NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. 

The ?7Al(n,alpha) reaction is widely used in reactor dosimetry 
and as a standard to determine the flux of monoenergetic neu- 
trons. However, the accuracy of existing experimental data and 
evaluations is not high enough to meet the stringent requirements 
laid down for a standard of this kind. This work was undertaken 
with a view to meeting these demands. The cross-section of the 
27 Al(n,alpha) reaction was measured using the activation method in 
relation to the fission cross-section of 2°°U. 4 refs, 2 figs. 


11818 (IPNO-DRE-89-09) Study of the Si @He, d)*'P re- 
action at 25 MeV. Vernotte, J. (Paris-11 Univ., 91 - Orsay (FR). 
Inst. de Physique Nucleaire); Khendriche, A.; Berrier-Ronsin, G.; 
Grafeuille, S.; Kalifa, J.; Rotbard, G.; Tamisier, R.; Wildenthal, B.H. 
Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 
1989. 56p. Order Number DE90735760. Available from NTIS (US 
Sales Only), PC A04/MF A01. 
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The Si @He, d)®'P reaction has been investigated at 25 MeV 
incident energy. More than 75 peaks were observed up to an exci- 
tation energy of 10 MeV. Most of the proton - unbound states were 
identified with resonance levels observed in proton capture reac- 
tions on Si. Four levels were observed for the first time in a 
reaction coupling a proton to a °°Si core. Rather complete spectro- 
scopic information has been obtained for about 60 levels through 
angular distribution measurements and distorted wave Born ap- 
proximation analysis. A special treatment has been applied in the 
case of proton-unbound states. The proton partial width of the 
proton-unbound states which are deduced from the spectroscopic 
factors are in overall agreement with the proton widths measured 
in a resonant proton scattering experiments. The proton partial 
width which is obtained in this work for the 7897 keV level is in 
disagreement with previous values from gamma-ray resonant ab- 
sorption measurements. The excitation energies and spectroscopic 
factors are compared with the results of a shell-model calculation 
for even parity states. 


6516 Nuclear Properties and Reactions, A = 59-89, 
Experimental 


Refer also to citation(s) 11839 


6517 Nuclear Properties and Reactions, A = 90-149, 
Experimental 


Refer also to citation(s) 11810, 11820 


6518 Nuclear Properties and Reactions, A = 150- 
189, Experimental 


11819  (IPNO-DRE-89-08) Decay of "Au: states 
of 3pt. Roussiere, B. (Paris-11 Univ., 91 - Orsay (FR). Inst. de 
Physique Nucleaire); Bourgeois, C.; Kilcher, P.; Sauvage, J.; Por- 
quet, M.G. Isocele Collaboration. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. 1989. 25p. Order Number 
DE90735763. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

The decay of '®Au (T; 2 = 42 s) has been studied with mass- 
separated sources from the ISOCELE facility. A level scheme of 
183Pt has been established. Most of the states located below 800 
keV are interpreted assuming a prolate shape of the nucleus from 
comparison with isotones or isotopes. 
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11820 (CEA-CONF—-9867) Hot nuclei studies with a 4PI- 
neutron detector. Charvet, J.L. (CEA Centre d’Etudes de 
Bruyeres-le-Chatel, 91 (FR)); Frehaut, J.; Lott, B.; Magnago, C.; 
Morjean, M.; Patin, Y.; Galin, J.; Crema, E.; Doubre, H.; Gatty, B. 
CEA Centre d’Etudes de Bruyeres-le-Chatel, 91 (France). 1989. 
18p. (CONF-8904153—: Symposium on nuclear dynamics and nu- 
clear disassembly, Dallas, TX (USA), 9-14 Apr 1989). Order 
Number DE90737363. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

When studying the behavior of hot nuclei, the challenge is 
twofold: how are they formed in nucleus-nucleus collisions and 
how do they decay. Systematic studies have been undertaken at 
GANIL by bombarding heavy targets (Au, Th) with intermediate en- 
ergy projectiles (27, 35, 44 and 77 MeV/u Ar and 32 MeV/u Kr). 
For such neutron rich systems the thermalized energy can be 
roughly evaluated simply by measuring the multiplicity of evapo- 
rated neutrons using a 4 pi, Gd loaded, liquid scintillator detector. 
The influence of the bombarding energy and projectile mass on the 
energy dissipation has been investigated for different exit channels 
and special emphasis has been put in the study of the most dissi- 
pative collisions. The thermal energy, derived by summing the 
energy removed by both evaporated neutrons and light charged 
particles is shown to saturate at E* ~ 650 MeV in the Ar induced 
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reactions between 27 and 77 MeV/u, in good consistency with the 
predictions of semi-classical Landau-Vliasov calculations. 


11821 (CENBG—89-08) The role of time in the damping of 
some final state interactions in two-particle correlations. Que- 
bert, J. (Bordeaux-1 Univ., 33 - Gradignan (FR). Centre d’Etudes 
Nucleaires); Boisgard, R.; Lautridou, P.; Ardouin, D.; Durand, D.; 
Goujdami, D.; Guilbault, F.; Lebrun, C.; Tamisier, R.; Peghaire, A. 
Bordeaux-1 Univ., 33 - Gradignan (France). Centre d’Etudes Nu- 
cleaires. 1989. 8p. (CONF-8904153—: Symposium on nuclear 
dynamics and nuclear disassembly, Dallas, TX (USA), 9-14 Apr 
1989). Order Number DE90735761. Available from NTIS (US Sales 
Only), PC AO2/MF A01. 

Two-particle correlations at small relative momenta are mea- 
sured in the backward hemisphere of two collisions: '©° + 197 Au at 
94 MeV/A; 4°Ar + 1°7Ag at 44 MeV/A. We notice a loss or a damp- 
ing of the resonances in the final states which have the shorter 
lifetimes. We assign this trend to a degree of incoherence in the 
emission at backward angles. An average incoherence time ge 
10-2's is measured in p-p correlations by interferometry. 


11822 (GANIL-P-89-13) Saturation of the thermal energy 
deposited in Au and Th nuciei by Ar projectiles between 27 
and 77 MeV/u. Jiang, D.X. (Grand Accelerateur National d’lons 
Lourds (GANIL), 14 - Caen (FR)); Doubre, H.; Galin, J.; Guerreau, 
D.; Piasecki, E.; Pouthas, J.; Sokolov, A.; Cramer, B.; Ingold, G.; 
Jahnke, U. Grand Accelerateur National d’lons Lourds (GANIL), 14 
- Caen (France). 1989. 23p. Order Number DE90735759. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

Multiplicities of neutrons and light charged particles associated 
with central collisions have been measured in the energy range 27 
- 77 MeV/u for the systems “°Ar + '®7Au, 252Th. The experiments 
demonstrate the occurrence of a saturation of the thermal energy 
deposited in the system around 650 MeV, corresponding to a con- 
stant internal temperature close to 5 MeV. 


11823 (INIS-SU-138, pp. 176-181) Experimental determine- 
tion of energy release in lead target under irradiation by 
protons at the energy ~ 1 GeV. Belyakov-Bodin, V.I. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). inst. Teoreticheskoj i Ehksperimental’noj Fiziki); 
Myaeh, Eh.A.; Povarov, A.L.; Troyanov, E.F.; Sherstnev, V.A. Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral'nyj Nauchno-issiedovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (In Russian). (CONF-870959-: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 4. Order Number DE90705998. Available from 
NTIS (US Sales Only), PC A13/MF A01 - OSTI; INiS. 

Experimental results on energy release determination in lead tar- 
get of cylindrical configuration 0.2 m diameter and ~ 0.6 m length 
under irradiation by protons with 0.8, 1.0 and 1.2 GeV are given. 5 
refs.; 3 figs. 
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11824 (INIS-SU-138, pp. 268-272) Comparison of 
spallation-model calculations with experiment on neutron pro- 
duction in uranium. Kazaritskij, V.D. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Teo- 
reticheskoj i Ehksperimental’noj Fiziki); Sibirtsev, A.A.; Stepanov, 
N.V. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Tsentral’nyj Nauchno-Issiedovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike. 1988. (In Russian). (CONF-870959-: 1. interna- 
tional conference on neutron physics, Kiev (USSR), 14-18 Sep 
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1987). In Neutron physics. V. 4. Order Number DE90705998. 
Available from NTIS (US Sales Only), PC A13/MF A01 - OSTI; 
INIS. 

Calculated differential cross-sections for neutrons emitted from a 
thin uranium target due to 590 MeV protons are compared with ex- 
periment. The HETC, HAMLET, D2N2 and EVAP codes were 
applied. The HAMLET results are most consistent with experiment. 
12 refs.; 3 figs. 


11825 (IPNO-DRE-89-10) Mass, charge, and energy distri- 
butions in very asymmetric thermal fission of 75U. Sida, J.L. 
(Paris-11 Univ., 91 - Orsay (FR). Inst. de Physique Nucleaire); 
Bernas, M.; Armbruster, P.; Bocquet, J.P.; Faust, H.R.; Brissot, R. 
Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 
1989. 9p. (CONF-890491-: International conference on fifty years 
of research in nuclear fission, Berlin (Germany, F.R.), 3-7 Apr 
1989). Order Number DE90735762. Available from NTIS (US Sales 
Only), PC A02/MF A01. 

The fission fragment separator Lohengrin of the Institut Laue- 
Langevin in Grenoble was used to determine the yields of the very 
asymmetric light fission products (A=84-69) as a function of A, Z, 
and the kinetic energy E. The proton pairing effect causes fine 
structures in the mass distribution, in the mean nuclear charge an- 
tiZ and its variance sigmaz, and in the mean kinetic energies of the 
elements. The neutron pairing effect in the production yields is 
found for the first time of the same order of magnitude than the 
proton pairing effect. In the mass region investigated both are the 
largest observed in fission of 2°5U. A decrease in the mean kinetic 
energy for the isotopes of Ni and Cu was observed. It points to a 
large deformation at scission. Our results support the view that 
very asymmetric low-energy fission is a weakly dissipative process. 
The highly deformed transient system breaks by a slow necking-in 
process. 
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11811, 11813 


11826 (CEA-CONF—9879) Experimental evidence of the 
third minimum in the fission barrier. Paya, D.; Blons, J. CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service de Physique Nucleaire a Basse Energie. 1989. 6p. (CONF- 
890406-: Fifty years with nuclear fission conference, Gaithersburg, 
MD (USA), 25-28 Apr 1989). Order Number DE90737361. Avail- 
able from NTIS (US Sales Only), PC A02/MF A01. 

Theoretical calculations predict that the fission barrier of the ac- 
tinides exhibits three minima, the third one corresponding to a 
nucleus with an unusual elongated pear-shape deformation. In or- 
der to get an experimental evidence of such configurations, a 
program of high resolution measurements of the fission cross- 
section coupled with angular distribution determinations was 
undertaken on several isotopes of thorium and uranium. For the 
compound nuclei 25'Th and 235Th, both (n,f) and (d,pf) reactions 
indicate the presence of two almost degenerate bands of rotational 
levels with opposite parities and a very high moment of inertia, all 
properties which characterize a nucleus with the third minimum de- 
formation. Compound nuclei 2°°Th, 2°4U and 2°7U were studied via 
the (d,pf) reaction alone. The results obtained for 2°Th lead to the 
same conclusion as for the other two thorium isotopes, while for the 
uraniums, the intrusion of second well states in the fission cross- 
section precludes a proper identification of the third well ones. 


11827 (CONF-8806130-8) Relativistic dynamics in polar- 
ized proton scattering from polarized '°C. Ray, L. Texas Univ., 
Austin, TX (USA). Dept. of Physics. [1988]. 9p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG05-88ER40444. From 
Relativistic nuclear many-body physics conference; Columbus, OH 
(USA); 6-9 Jun 1988. Order Number DE90004693. Available from 
NTIS, PC A02/MF A01; OSTI; INIS. 

Elastic scattering and charge exchange reactions for polarized 
proton scattering from polarized ‘SC are studied using the relativis- 
tic distorted wave impulse approximation. Sensitivities of predicted 
observables to relativistic effects in the nuclear wave function and 
the Lorentz form of the effective interaction are discussed. The 





results suggest that it may be possible in this way to obtain new in- 
formation concerning relativistic dynamics in nuclear structure and 
scattering processes. 25 refs., 12 figs., 1 tab. 


11828 (DOE/ER/40419-2) Hadronic interactions at interme- 
diate energies: Progress report, February 1, 1989—January 31, 
1990. Mayes, B.W.; Hungerford, E.V. Houston Univ., TX (USA). 
Dept. of Physics. Nov 1989. 41p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG05-88ER40419. Order Number 
DE90003909. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
This report discusses the following topics: Hyperon physics at 
the AGS; Electroproduction of hypernuclei; MEGA experiment; 
SMC; and Nucleon-nucleon physics. 23 refs. (LSP) 


11829 (GANIL-P-89-12) Dynamical instabilities in hot ex- 
panding nuclear systems: a microscopic approach to the 
understanding of multitragmentation. Suraud, E. Grand Acceler- 
ateur National d’lons Lourds (GANIL), 14 - Caen (France). 1989. 
16p. (CONF-8904153—: Symposium on nuclear dynamics and nu- 
clear disassembly, Dallas, TX (USA), 9-14 Apr 1989). Order 
Number DE90735758. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

We present a microscopic study of the quasi-fusion/explosion 
transition in the framework of Landau-Viasov simulations and for 
intermediate energy heavy-ion collisions (beam energy from 10 to 
100 MeV/A). After a short presentation of the results of schematic 
calculations, which furnish a guideline for microscopic investiga- 
tions, we discuss the relevance of our approach for studying 
multifragmentation. Once the limitations of this kind of dynamical 
simulations exhibited, we perform a detailed analysis in terms of 
the equation of state of the system. In agreement with schematic 
models we find that the composite nuclear system formed in the 
collision actually explodes when it stays long enough in the me- 
chanically unstable region (spinodal region). Quantitative estimates 
of the explosion threshold are given for central symmetric reactions 
(Ca + Ca and Ar + Ti). The link of the results with transport proper- 
ties and the equation of state of nuclear matter are briefly 
discussed. 


11830 (INIS-mf—11520) Final state interactions in electron 
induced trinucleon breakup reactions. van Meijgaard, E. Rijk- 
suniversiteit Utrecht (Netherlands). 19 Apr 1989. 137p. Order 
Number DE90705973. Available from NTIS (US Sales Only), PC 
A07/MF A01 - OSTI. 

The electromagnetic breakup process of a trinucleon system is 
analyzed. The one-photon exchange mechanism is reviewed. The 
relevant components of the nuclear current are discussed and the 
off-shell one-body current matrix elements are derived to accom- 
modate the evaluation of the trinucleon nuclear structure functions. 
The Faddeev equations are introduced. To facilitate the numerical 
evaluations, the unitary pole expansion (UPE) is employed to de- 
scribe a local S-wave spin-dependent interaction in a series of 
separable potential terms. The UPE convergence properties for the 
trinucleon bound state as well as for the N-N and N-d scattering 
observables are investigated. In view of the electromagnetic two- 
body and three-body breakup analysis the half off-shell wave 
function for 3N — Nd and 3N — 3N scattering are calculated. The 
nuclear structure functions of the electromagnetic two-body 
breakup structure functions of the electromagnetic two-body 
breakup processes are derived and exactly calculated. Results are 
presented and discussed for several kinetamic configurations. The 
nuclear response functions of the trinucleon breakup processes are 
calculated for a momentum transfer Q = 400 MeV/c. The results 
are compared with recent experimental data for the longitudinal and 
transverse response of both trinucleon systems. The three-body 
contributions to the response functions result from an essentially 
fourfold numerical integration of the invariant electromagnetic 
three-body breakup amplitude. A detailed integration is discussed. 
An extension is formulated to include D-state components in the 
trinucleon bound state as well as in the disconnected final state 
components for the two-body breakup process. One kinematic situ- 
ation is studied with the D-state extension. For the three-body 
breakup processes only the PWIA response is determined with the 
D-state component in the wave functions. 65 refs., 39 figs., 8 tabs. 
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11831 (INIS-SU-138, pp. 40) Simultaneous unfolding of 
fucntions for incident neutron beam spectra and nuclear reac- 
tion cross-sections in activation method. Khil’manovich, A.M. 
(AN Belorusskoj SSR, Minsk (Byelorussian SSR). Inst. Fiziki). Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). inst. Yadernykh Issledovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-lssiedovatel'skij Inst. informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (in Russian). (CONF-870959—: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 4. Order Number DE90705998. Available from 
NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 
Short note. 


11832 (INIS-SU-138, pp. 101-105) Statistical simulation of 
neutron interactions with uranium, lead, iron and carbon nu- 
clei at neutron energy in the 20-100 MeV range. Stepanov, N.V. 
(Gosudarstvennyj Komitet po Ispol’zovaniyy Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Teoreticheskoj i Ehksperimental’noj 
Fiziki). Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issle- 
dovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Tsentral’ny) Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959—: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). in Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

The new ITEP version of cascade-evaporation-fission code for 
simulation of hadron-nucleus interactions is discussed. Also some 
calculation results of neutron-nucieus interactions are presented. 
These data are intended for analytical approximation construction. 
9 refs.; 5 figs. 


11833 (INIS-SU—138, pp. 126-130) Conversion of pile neu- 
trons into the neutrons with energy above 10 MeV. 
Rozhdestvenskij, M.|l. (Nauchno-issledovatel’skij i Konstruktorskij 
Inst. Ehnergotekhniki, Moscow (USSR)); Tochenyj, L.V. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’ny) Nauchno-issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issiedovanij po Atomnoj Nauke i 
Tekhnike. 1988. (in Russian). (CONF-870959—: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). in 
Neutron physics. V. 4. Order Number DE90705998. Available from 
NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

The conversion process for 10-20 MeV neutrons is described for 
target with deuterium and lithium-6 (or helium-3) nuclei irradiated 
by pile neutrons. The issue includes the set of models for the 
following interactions: the absorption of pile neutrons; the tritium- 
target ingradient interactions; fast neutron generation. The above 
features are discussed. 8 refs.; 2 figs.; 2 tabs. 


11834 (JINR-E-4-89-259) Effect of particle-particie interac- 
tions on excited states of spherical and deformed nuclei. 
Soloviev, V.G. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics. 1989. 8p. (CONF-8906168-6: Interna- 
tional conference on selected topics in nuclear structure, Dubna 
(USSR), 20-24 Jun 1989). Order Number DE90004314. Available 
from NTIS (US Sales Only), PC A03/MF A01; OSTI; Joint Institutes 
for Nuclear Research, Publishing Department, Head Post Office, 
P.O. Box 79 101000 Moscow, USSR. 

It is shown that in the quasiparticle-phonon nuclear model one 
can perform calculations with effective separable interactions of a 
finite rank Nmax. Inclusion of separable interactions with Mmax > 1 
does not lead to essential complication of the calculations of frag- 
mentation of quasiparticle and collective states. The role of 
particle-particle interactions is studied. They are shown to affect 
greatly the Gamow-Teller 6* decays and (n,p) transitions. Their 
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good description allows us to make a conclusion that renormaliza- 
tion in nuclei of the constant of the axial-vector weak interaction is 
not large and |Ga/Gy| > 1. A good enough description of low-lying 
quadrupole, octupole and hexadecapole states in some deformed 
nuclei has been obtained in the QPNM with p-h and p-p interac- 
tions. The E. strength distribution among low-lying states is 
studied; it is shown that in some cases it differs from the standard 
one: the main part of the EX strength is concentrated not on the 
first but on higher-lying states. 20 refs., 2 tabs. 


11835 (LA-UR-89-4180) Nuclear structure and pion reac- 
tions. Hayes, A.C. Los Alamos National Lab., NM (USA). [1989]. 
22p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
7405-ENG-36. (CONF-8908131-4: 2. LAMPF workshop on 
pion-nucieus double charge exchange, Los Alamos, NM (USA), 9- 
11 Aug 1989). Order Number DE90004855. Available from NTIS, 
PC A03/MF A01; OSTI; INIS; GPO Dep. 

Shell model analyses of inelastic pion and electron scattering are 
used to derive many body wave functions suitable for DCX studies 
of masses 14 and 18. These calculations show clear evidence for 
the need to include core-excitations in the wave functions of the 
ground and excited states of these nuclei. The appropriate en- 
hancement and quenching of the isoscalar and isovector one-body 
density matrix elements are deduced, and their possible effects on 
DCX cross-sections discussed. Effective (q-dependent) transitions, 
obtained from microscopic core-polarization calculations, are found 
to give an excellent description of the pion angular distributions 
and x*/x~ ratios in this mass region, justifying the use of effective 
charges in shell model studies of pion reactions. 13 refs., 12 figs. 


11836 (N-89-29159, pp. 1-27) Calculation of two-neutron 
multiplicity in photonuclear reactions. Norbury, J.W.; Townsend, 
L.W. National Aeronautics and Space Administration, Hampton, VA 
(USA). Langley Research Center. Aug 1989. (NASA-CR- 
185488;NAS—1.26:185488). In Photonuclear absorption cross 
sections. Available from NTIS, PC A07/MF A01. 

The most important particle emission processes for electromag- 
netic excitations in nucleus-nucleus collisions are the ejection of 
single neutrons and protons and also pairs of neutrons and pro- 
tons. Methods are presented for calculating two-neutron emission 
cross sections in photonuclear reactions. The results are in a form 
suitable for application to nucleus-nucleus reactions. 


11837 (N-89-29159, pp. 21) An optical model description 
of momentum transfer in heavy ion collisions. Khan, F.; Khan- 
delwal, G.S.; Townsend, L.W.; Wilson, J.W.; Norbury, J.W. 
Washington State Univ., Pullman, WA (USA). Aug 1989. (NASA- 
CR-185488;NAS—1 .26:185488). In Photonuclear absorption cross 
sections. Available from NTIS, PC A07/MF A01. 

An optical model description of momentum transfer in relativistic 
heavy ion collisions, based upon composite particle multiple scat- 
tering theory, is presented. The imaginary component of the 
complex momentum transfer, which comes from the absorptive part 
of the optical potential, is identified as the longitudinal momentum 
downshift of the projectile. Predictions of fragment momentum dis- 
tribution observables are made and compared with experimental 
data. Use of the model as a tool for estimating collision impact pa- 
rameters is discussed. 


11838 (N-89-29159, pp. 7) Electric quadrupole excitations 
in the interactions of Y-89 with relativistic nuclei. Norbury, J.W. 
Washington State Univ., Pullman, WA (USA). Aug 1989. (NASA- 
CR-185488;NAS—1 .26:185488). In Photonuclear absorption cross 
sections. Available from NTIS, PC A07/MF A01. 

The first complete calculations of electric quadrupole excitations 
in relativistic nucleus-nucleus collisions are presented herein. Neu- 
tron emission from Y-89 is studied and quadrupole effects are 
found to be a significant fraction of the cross section. 


11839 Neutron multiplicity from the spontaneous fission of 
260Md. Dougan, R.J. (Lawrence Livermore National Lab., CA 
(USA)); Lougheed, R.W.; Hulet, E.K.; Wild, J.F.; Moody, K.J.; 
Aarle, J.V.; Westmeier, W.; Brandt, R.; Patzelt, P. pp. 45 of Nu- 
clear chemistry and technology. Third Chemical Congress of North 
America. American Chemical Society, Washington, DC (US) 
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(1988). DOE Contract W-7405-ENG-48. (CONF-8806412-: Ameri- 
can Chemical Society Division of Nuclear Chemistry and 
Technology, Toronto (Canada), 5-10 Jun 1988). 

The authors have measured the neutron multiplicity from the 
spontaneous fission of 2©°Md using a large-volume Gd-loaded liq- 
uid scintillation tank. The 2®°Md, produced by nuclear transfer from 
22Ne to *54Es, was chemically separated from other reaction prod- 
ucts and electroplated on a thin foil. The foil was placed between 
two silicon surface-barrier detectors within the scintillation tank. 
The energy of both fission fragments as well as the number of 
neutrons emitted in each decay was measured. The neutron multi- 
plicity as a function of the total kinetic energy and mass distribution 
of the fragments was determined. These measurements support 
the observation of bimodal fission in 7®°Md. 


11840 Nuclear structure of 2°Pt from in-beam conversion- 
electron and gamma-ray spectroscopy. Yates, S.W. (Univ. of 
Kentucky, Lexington (USA)); Baum, E.M.; Henry, E.A.; Mann, L.G.; 
Roy, N.; Aprahamian, A.; Meyer, R.A.; Estep, R. pp. 45 of Nuclear 
chemistry and technology. Third Chemical Congress of North Amer- 
ica. American Chemical Society, Washington, DC (US) (1988). 
(CONF-8806412-: American Chemical Society Division of Nuclear 
Chemistry and Technology, Toronto (Canada), 5-10 Jun 1988). 

While the structures of nuclei in the platinum region have proven 
difficult to interpret in terms of traditional descriptions, these nuclei 
have been successfully treated as exhibiting the 0(6) symmetry of 
the interacting boson model (IBM). The authors have extended 
their knowledge of the level properties and systematics in this 
region by studying the previously unexamined electromagnetic de- 
cays of states in 2°°Pt populated by the '®Pt(t,p-7) and (t,pe-) 
reactions with 16-MeV tritons. From detailed p-+7, p-e~, and p-y-7 
coincidence measurements, a level scheme that includes sixteen 
excited states has been established. A 14.3-ns isomer is observed 
and is believed to correspond to the 7~ isomers prevalent in the 
lighter even-mass platinum nuclei. Comparisons are made with the 
U(5) and O(6) limiting symmetries of the interacting boson model; 
however, the available relative E2 transition probabilities do not 
permit a clear distinction between these symmetry classifications to 
be drawn for 2°°Pt. 


11841 Search for energetic-charged-particle emission from 
deuterated Ti and Pd folls. Price, P.B. (Physics Department, Uni- 
versity of California, Berkeley, California 94720 (USA)); Barwick, 
S.W.; Williams, W.T.; Porter, J.D. Physical Review Letters (USA), 
63(18): 1926-1929 (30 Oct 1989). DOE Contract AC03-76SF00098. 
Searching for evidence of “cold” nuclear fusion in deuterium- 
loaded Ti and Pd foils with plastic track detectors, we detected the 
emission of a particles from trace-heavy-element decay, but found 
no evidence of dd fusion. Cycling TiD2 and PdD 50.4, in high- 
pressure D, cells between 1 and 15 bars and 77 and 300 K, gave 
an upper bound of 0.7 cm~* s~' for the mean rate of dd—He+n 
fusion. For electrolytically deuterated PdDo.g our upper bound is 
0.0018 cm-* s—' for the mean rate of dd—p+t. This is ~1.5x10® 
and 180 times lower than “cold”-fusion rates reported by Fleis- 
chmann, Pons, and Hawkins and Jones et al., respectively. 


11842 Subthreshold antiproton, K-, K*, and energetic-pion 
production in relativistic nucleus-nucleus collisions. Shor, A.; 
Barasch, E.F.; Carroll, J.B.; Hallman, T.; Igo, G.; Kalnins, G.; Kirk, 
P.; Krebs, G.F.; Lindstrom, P.; McMahan, M.A. Physical Review 
Letters (USA), 63(20): 2192-2195 (13 Nov 1989). DOE Contract 
AC03-76SF00098. 

We present a measurement of subthreshold antiproton, kaon, 
and energetic pion production at 0° for the reactions 7°Si+?°Si at 
2.0 GeV/nucleon (Egvaiiabie/A=0.82 GeV) and 1.65 GeV/nucleon 
(Eavaiiabie/A=0.70 GeV), and for 2°Ne+NaF at 2.0 GeV/nucleon. For 
a given reaction, the particle yields, plotted as a function of the re- 
quired excitation energy, exhibit a scaling behavior independent of 
particle species. Implications for collectivity and a common produc- 
tion mechanism are discussed. 


11843 Time dependence of a general class of quantum dis- 
tribution functions. O'Connell, R.F.; Wang, L.; Williams, H.A. 
Physical Review [Section] A: General Physics (USA), 30(5): 2187- 
2192 (Nov 1984). 





The authors derive an explicit analytic expression for the time 
development of a generalized class of quantum distribution func- 
tions, which include as special cases the Wigner, the normal, and 
the antinormal distributions. The authors find that the simplest re- 
sult is obtained in the case of the Wigner distribution. 20 refs. 


11844 Deformed single-particle levels in the boson-fermion 
model. Leviatan, A. (Center for Theoretical Physics, Sloane Labo- 
ratory, Yale University, New Haven, Connecticut 06511 (US)— 
Theoretical Division, Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545 (US)); Shao, B. Physical Review Letters (USA), 
63(20): 2204-2207 (13 Nov 1989). DOE Contract AC02- 
76ER03074. 

Deformed single-particle levels are derived from a boson-fermion 
Hamiltonian in which the odd fermion occupies several j orbits. The 
geometric-oriented approach applied to Tm clarified the role of 
algebraic interactions and provides an intuitive interpretation and 
guidance to numerical calculations in deformed nuclei. 


11845 Manifestations of bose and termi statistics on the 
quantum distribution function for systems of spin-0 and spin- 
1/2 particles. O'Connell, R.F.; Wigner, E.P. Physical Review 
[Section] A: General Physics (USA), 30(5): 2613-2618 (Nov 
1984). DOE Contract ASO5-79ER10459. 

The authors consider the manifestations of Bose and Fermi 
statistics on the original quantum distribution function. Initially, the 
authors consider some general symmetry properties of the density 
matrix. Next, the authors convert these results into distribution- 
function language for the case of a system of spin-0 particles. 
Finally, the authors consider a system of spin-1/2 particles, for 
which the authors treat the combined effects of both spin and 
statistics. 14 refs. 
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Refer also to citation(s) 9678, 9679, 9727, 9728, 9729, 9730, 9731, 
10725, 11094, 11218, 11275, 11726, 11727, 11731, 11812, 11832 


11846 (INIS-SU-138) Neutron physis. V. 4. Antonon, S. (Byl- 
garska Akademiya na Naukite, Sofia (Bulgaria). Inst. za Yadrena 
Izsledvaniya i Yadrena Energetika); Daskalov, G.; llieva, K.; Jor- 
danova, J.; Prodanova, R.; Zagryadskij, V.A.; Novikov, V.M.; 
Chuvilin, D.Yu. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issle- 
dovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Tsentral’ny) Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. 279p. (In Rus- 
sian). (CONF-870959-: 1. international conference on neutron 
physics, Kiev (USSR), 14-18 Sep 1987). Order Number 
DE90705998. Available from NTIS (US Sales Only), PC A13/MF 
A01 - OSTI; INIS. 
Individual papers in this volume are separately indexed. 


11847 (INIS-SU-138, pp. 218-222) Neutron leakage from Pb 
and Bc spherical shells with 14 MeV central neutron source. 
Antonov, S. (Bylgarska Akademiya na Naukite, Sofia (Bulgaria). 
Inst. za Yadrena |zsledvaniya i Yadrena Energetika); Daskalov, G.; 
llieva, K.; Jordanova, J.; Prodanova, R.; Zagryadskij, V.A.; 
Novikov, V.M.; Chuvilin, D.Yu. Gosudarstvennyj Komitet po lIs- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

Results of measuring neutron leakage from spherical shells of 
different thickness, made of Pb and Be with a point neutron source 
in the sphere centrum are presented. The experiment results are 
compared to calculations according to different programs using 
data of various nuclear data libraies. The comparison has shown 
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that all the calculations understate the neutron leakage from Pb 
assmebly. 9 refs.; 2 tabs. 


11848 (INIS-SU-138, pp. 244-246) Estimation of measuring 
scattering indicatrix due to thermal motion of nuclei on the 
blocked resonance absorption of uranium 238. Kurchenkov, 
A.Yu. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); Laletin, N.1.; 
Sultanov, N.V. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issie- 
dovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959—: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). in Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

The method accounting nuclear thermal motion in scattering indi- 
catrix for resonance absorption calculations is described. The 
resulting effect is shown to be not negligible. 3 refs.; 1 tab. 


11849 (INIS-SU-138, pp. 267) Applications of the BEST 
model to neutron transport problem in sodium and Its compar- 
ison with higher-order sensitivity theory. Bhuiyan, SI. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanij; 
Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Tsentral’nyj Nauchno-issiedovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issiedovanij po Atomnoj 
Nauke i Tekhnike. 1988. (CONF-870959-: 1. international confer- 
ence on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 4. Order Number DE90705998. Available from 
NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 
Short note. 


11850 


(INIS-SU-—139, pp. 13-14) Problem of equivalence of 
radiation effects of various radiations. General principle of 


simulation and forecasting. Kaplan, |.G.; Miterev, A.M. 
Moskovskij inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (In 
Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. GASES/physical radiation effects; SOLIDS/physical 
radiation effects; ELECTRONS; GASES; PARTICLE TRACKS; 
SOLIDS 


11851 (INIS-SU-139, pp. 17-18) Packet of Trion application 
programs for calculation of photon, electron and ion radiation 
effect on micro- and nanovolume by method of fluctuation de- 
tector. Lappa, A.V.; Bigil’deev, E.A.; Vasil’ev, O.N.; Burmistrov, 
D.S. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 
1989. (In Russian). (CONF-8904298—: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 1 ref. WATER/protons; COMPUTER CALCULA- 
TIONS; FILAMENTS; IONIZATION; MEV RANGE 01-10; 
PROBABILITY; T CODES; WATER; PROTONS 


11852 (INIS-SU-139, pp. 60-61) Comparative calculation of 
mass stopping powers and electron ranges with energy of 20- 
1000 eV in water and water vapor. Kaplan, |.G.; Sukhonosov, 
V.Ya. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 
1989. (in Russian). (CONF-8904298—: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 
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L-20850. 

Short note. 3 refs.; 1 tab. WATER/electrons; WATER VAPOR/ 
electrons; ENERGY DEPENDENCE; EV RANGE; RANGE; STOP- 
PING POWER; THEORETICAL DATA; WATER; ELECTRONS 


11853 (INIS-SU-139, pp. 64-65) Microdosimetric relations 
for double-stochastic Poisson process. Kruglikov, IL. 
Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (in 
Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. RADIATION TRANSPORT/stochastic processes; 
CORRELATIONS; DISTRIBUTION FUNCTIONS; PROBABILITY 


11854 (INIS-SU-139, pp. 66-67) Microdosimetric relations 
at stochastic intensity of radiation. Kruglikov, |.L. Moskovskij 
Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (in Russian). 
(CONF-8904298-: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. RADIATION TRANSPORT/radiation flux; DISTRIBU- 
TION FUNCTIONS; PROBABILITY; STOCHASTIC PROCESSES 


11855 (INIS-SU-139, pp. 77-78) Primary activation distribu- 
tion in a heavy ion track in condensed medium. Miterev, A.M. 
Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (In 
Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 1 ref. HEAVY IONS/particie tracks; ENERGY-LEVEL 
TRANSITIONS; EXCITATION; MOLECULES; PROBABILITY; SIZE 


11856 (INIS-SU-139, pp. 81-82) Absorbed energy density 
fluctuations in region of energy absorption in a microvolume. 
Rusin, S.V. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow 
(USSR). 1989. (In Russian). (CONF-8904298-: 6. All-Union confer- 
ence on microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). 
In Proceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A011 - OSTI; INIS. 

L-20850. 

Short note. 2 refs.; 1 fig. WATER/alpha particles; DISTRIBUTION 
FUNCTIONS; ENERGY LOSSES; FLUCTUATIONS; MEV RANGE 
10-100; WATER 


11857 (INIS-SU-139, pp. 83) Z--barV,/V;-baer ratio invari- 
ance for spherical microvolumes with different diameters. 
Rusin, S.V. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow 
(USSR). 1989. (in Russian). (CONF-8904298—: 6. All-Union confer- 
ence on microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). 
In Proceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 2 refs. ALPHA PARTICLES/microdosimetry; CARBON 
IONS/microdosimetry; | DEUTERONS/microdosimetry; | MICRO- 
DOSIMETRY; DEUTERONS; ENERGY LOSSES; SIZE; WATER 


11858 (INIS-SU-—139, pp. 84-85) Role of distant interactions 
of rarely ionizing heavy charged particles in energy absorption 
single event spectrum formation. Rusin, S.V. Moskovskij 
Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (In Russian). 
(CONF-8904298-: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AO9/MF A01 - OSTI; INIS. 
L-20850. 


414 ERA Vol. 15, No. 5 


Short note. 1 ref.; 1 fig. WATER/protons; ABSORPTION SPEC- 
TRA; ENERGY SPECTRA; MEV RANGE 10-100; SPHERICAL 
CONFIGURATION; WATER; PROTONS : 


11859 (INIS-SU-139, pp. 97-98) Differences in distributions 
of transfer and absorption energy of fast protons for microvol- 
ume in matter and vacuum. Khvostunov, |.K.; Andreev, S.G. 
Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (in 
Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 3 refs.; 3 figs. PROTON TRANSPORT/energy 
losses; ELECTRONS; PROTONS 


11860 (INIS-SU-139, pp. 173-175) Employment of energy 
notion of ion production in experimental microdosimetry. Se- 
menov, Yu.V. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow 
(USSR). 1989. (in Russian). (CONF-8904298-: 6. All-Union confer- 
ence on microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). 
In Proceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 4 refs.; 2 figs. CHARGED-PARTICLE TRANSPORT/ 
energy losses; ELECTRONS; IONIZATION; IONS; MEV RANGE 
01-10; MICRODOSIMETRY; WATER; XENON 


11861 (INIS-SU-139, pp. 109-110) Distribution of absorp- 
tion energy in materials with small-dispersive filler. Lazurik, 
V.T.; Rogov, Yu.V. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow 
(USSR). 1989. (In Russian). (CONF-8904298-: 6. All-Union confer- 
ence on microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). 
In Proceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC A09/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 1 ref. RADIATION TRANSPORT/composite materials; 
ENERGY LOSSES; FLUCTUATIONS; STOCHASTIC PRO- 
CESSES 


11862 (IPNO-DRE-89-04) Stopping power of gases for 
heavy ions. Gas-solid effect. |. 2-13 MeV/u Ne and Ar projec- 
tiles. Bimbot, R. (Paris-11 Univ., 91 - Orsay (FR). Inst. de 
Physique Nucleaire); Cabot, C.; Gardes, D.; Gauvin, H.; Hingmann, 
R.; Orliange, |.; Reilhac, L. de;; Hubert, F. Paris-11 Univ., 91 - Or- 
say (France). Inst. de Physique Nucleaire. 1989. 47p. Order 
Number DE90735767. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

The stopping powers of twelve gaseous media have been mea- 
sured for Ne and Ar ions in the energy range 2-13 MeV/u. The 
experimental method consists in measuring the ion beam energy 
before and after its slowing down in a given thickness x of gas. 
This thickness is derived from the simultaneous measurements of 
the energy loss of 8.78 and 6.06 MeV alpha particles in the same 
gas cell. The experimental data are compared with the calculated 
values of Northcliffe and Schilling, and of Ziegler. A fair agreement 
is found, except for the Ar + He experiments for which the calcu- 
lated stopping powers are too low. By comparing the experimental 
values with the stopping powers calculated for solid media through 
the Hubert parameterization, no gas-solid effect is found for Ne 
ions, but a sizeable one (~ 10%) appears for the stopping of Ar 
ions in Ne and Ar. 


11863 (IPNO-DRE-89-05) Stopping power of gases for 
heavy ions. Gas-solid effect Il. 2-6 MeV/u Cu, Kr and Ag pro- 
jectiles. Bimbot, R. (Paris-11 Univ., 91 - Orsay (FR). Inst. de 
Physique Nucleaire); Cabot, C.; Gardes, D.; Gauvin, H.; Orliange, 
|; Reilhac, L. de; Subotic, K.; Hubert, F. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. 1989. 21p. Order Number 
DE90735768. Available from NTIS (US Sales Only), PC A03/MF 
AO1. 

The stopping powers of twelve gaseous media (from Hz to Xe) 
have been measured for 2-6 MeV/u Cu, 2-5 MeV/u Kr, and 3-4 





MeV/u Ag projectiles. The results are compared to the most com- 
mon tabulations which appear to be in fair agreement with the 
data, except for the lightest gases (H2, He) for which the calcu- 
lated values are too low. The stopping powers in Xe are also 
underestimated for energies lower than 4 MeV/u. A significant gas- 
solid effect is observed, the gas stopping powers being lower than 
those of solid media. This effect, which is higher for the lightest de- 
graders, is attributed to an enhancement of the effective charge of 
the ions inside solid degraders which is itself due to a density ef- 
fect. 


11864 (ORNL/FTR-3496) [Isotope driven critical scattering 
and phase separation trom mixtures of deuterated and proto- 
nated polymers]: Foreign trip report, November 4-16, 1989. 
Wignall, G.D. Oak Ridge National Lab., TN (USA). 4 Dec 1989. 
13p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. Order Number DE90003976. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The traveler attended the Taniguchi Conference on Polymer Re- 
search by Neutron Scattering and presented an invited lecture 
entitled “Isotope Driven Critical Scattering and Phase Separation 
from Mixtures of Deuterated and Protonated Polymers.” The trav- 
eler visited Kyoto University and performed experiments comparing 
the performance of the Kyoto University and ORNL SAXS instru- 
ments. Finally, the traveler visited JAERI and gave a seminar 
entitled “Small-Angle Scattering: Why so much time and money to 
study the origin of Q-space?” 


11865 A multigrid acceleration method for the one- 
dimensional S, equations with anisotropic scattering. Barnett, 
A. (Rensselaer Polytechnic Inst., Troy, NY (USA). Dept. of Nuclear 
Engineering); Harris, D.R.; Morel, J.E. Nuclear Science and Engi- 
neering (USA), 102(1): 1-21 (May 1989). 

in this paper a multigrid acceleration scheme for the one- 
dimensional slab geometry S, equations with anisotropic scattering 
and linear discontinuous spatial differencing is developed. The 
high-frequency relaxation iteration consists of three steps: a stan- 
dard source iteration, independent two-cell block inversions 
centered about each spatial cell edge, and an averaging of the iter- 
ates from the previous two steps. Because the linear discontinuous 
differencing scheme is a finite element method, fine-to-coarse pro- 
jection and coarse-to-fine interpolation are straightforward. 


6550 Medical Physics 
Refer also to citation(s) 9446, 9463, 11224, 11256, 11512, 11563 


11866 (INIS-SU—134/A, pp. 18-22) Use of cost-benefit con- 
cept for optimization of regional state sanitary inspection in 
the field of radiation protection. Poplavskij, K.K. Nauchno- 
Issledovatel’skij Inst. Radiatsionnoj Gigieny, Leningrad (USSR). 
1988. (In Russian). In Radiation hygiene. Collection of scientific pa- 
pers. Order Number DE90705996. Available from NTIS (US Sales 
Only), PC AO8/MF A01 - OSTI; INIS. 

An analysis of benefit-harm principle for optimization of preven- 
tive and current sanitary inspection over usage of radiation sources 
in performing state sanitary inspection over radiation levels effect 
on various groups of population using descriptive methods is car- 
ried out. It is ascertained that use of benefit-harm principle permits 
to find optimal forms of state sanitary inspection which is important 
in improvement of radiological groups inspection activities. 2 refs. 


11867 (INIS-SU-134/A, pp. 22-28) Realization principles for 
decreasing radiation doses to patients in nuclear medicine. 
Porozov, N.V. Nauchno-lssledovatel’skij Inst. Radiatsionnoj Gigieny, 
Leningrad (USSR). 1988. (in Russian). In Radiation hygiene. Col- 
lection of scientific papers. Order Number DE90705996. Available 
from NTIS (US Sales Only), PC AO&/MF A01 - OSTI; INIS. 

A comparison of efficiency of various measures to decrease radi- 
ation doses for patients is carried out on the basis of literary and 
the author data concerning safety conditions in the course of ra- 
dioisotope examinations. The available reserves are considered 
and main trends to decrease population’s irradiation on the ac- 
count of radiological examinations are formulated. Establishment of 
optimal working regimes ensuring to decrease radiation doses to a 
possible low level is of paramount importance. 11 refs. 
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11868 (INIS-SU-134/A, pp. 28-32) Optimization of popule- 
tion exposure in case of using building materials containing 
natural radionuclides for of construction engineer- 
ing. Krisyuk, Eh.M. Nauchno-lssledovatel’skij Inst. jiatsi j 
Gigieny, Leningrad (USSR). 1988. (in Russian). In Radiation hy- 
giene. Collection of scientific papers. Order Number DE90705996. 
Available from NTIS (US Sales Only), PC AO8/MF A01 - OSTI; 
INIS. 

A methods of quantitative assessment of benefit-harm ratio in re- 
placement of highy radioactive building materials for materials with 
low natural radioactivity in civil building is proposed. The methods 
permits to judge on the necessity of such replacement. The use of 
the methods permits to optimize population's irradiation i.e. to de- 
crease radiation doses without considerable monetary wastes. 3 
refs. 


11869 (INIS-SU-134/A, pp. 50-52) Assessment of effective 
dose equivalent to patients resulted from mammography. 
Kisel'gof, E.B. (Nauchno-lssledovatel’skij inst. Radiatsionnoj 
Gigieny, Leningrad (USSR)); Novikova, L.V. Nauchno- 
Issledovatel’skij Inst. Radiatsionnoj Gigieny, Leningrad (USSR). 
1988. (In Russian). In Radiation hygiene. Collection of scientific pa- 
pers. Order Number DE90705996. Available from NTIS (US Sales 
Only), PC AO8/MF A01 - OSTI; INIS. 

The investigation is carried out in order to calculate effective 
equivalent dose and to compare on it's basis various mammo- 
graphic methods using native units. The measurements of absorbed 
doses were carried out using TLD dosimeters in phantoms of 
Alderson average man and in phantoms of mammary gland. Effec- 
tive equivalent dose in case of fluoromammography without 
diaphragm was 1.47 mSv and with diaphragm was 1.26 mSv. Ap- 
plication of protective diaphragm decreases irradiation dose for 
lungs, thyroid red bone marrow and gonads by 2-3 fold. However it 
doesn’t considerably influence the value of the effective dose for 
it’s value is mainly conditioned by the irradiation risk of mammary 
gland tissue. In view of possible considerable error in calculation of 
equivalent dose it is recommended alongside with it's calculation to 
use other indices of patients’ radiation protection. 2 refs.; 1 tab. 


11870 (INIS-SU-—134/A, pp. 53-57) Determination of conver- 
sion factors from dosemeter indications to dose equivalent. 
Kovalenko, V.I.; Lebedev, O.V. Nauchno-Iissiedovatel’skij Inst. Ra- 
diatsionnoj Gigieny, Leningrad (USSR). 1988. (in Russian). In 
Radiation hygiene. Collection of scientific papers. Order Number 
DE90705996. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

Transition coefficients from dosemeter's readings to maximal 
equivalent dose in man’s body are determined for thermolumines- 
cent dosemeters with detectors of lithium fluoride graduated with 
Cs'97 and Co® sources by absorbed dose in the air (without 
phantom). The investigations were carried out in tissue-equivalent 
anthropomorphic phantom using gamma- and filtrated X-ray 
sources. It is stated that transition coefficients for energy range 
90-1250 are 0.85+-0.05 Sv/Gy for dosimeter with 1 or 2 mm alu- 
minium filter. Application of dosimeter without filter where transition 
coefficient is 0.6 Sv/Gy is recommended for medical personnel per- 
forming diagnostic procedures. 4 refs.; 3 figs.; 2 tabs. 


11871 (INIS-SU-134/A, pp. 57-62) Gamma dose rate from 
fission product contaminated containers. Prokoffev, O.N.; Gol- 
ubeva, T.N. Nauchno-issledovatel’skij Inst. Radiatsionnoj Gigieny, 
Leningrad (USSR). 1988. (in Russian). In Radiation hygiene. Col- 
lection of scientific papers. Order Number DE90705996. Available 
from NTIS (US Sales Only), PC A08/MF A01 - OSTI; INIS. 

Arguementations in favor of carrying out rapid sanitary dosimetric 
control over package contamination by measuring gamma-radiation 
dose rate in the given points are presented. Calculation methods of 
gamma-radiation dose rates from package unit and package set in 
the lorry, rail-way car, pile were proposed. It is shown that loaders 
belong to the most critical group from the point of view of external 
gamma-irradiation in comparison with lorry drivers. Irradiation of 
persons engaged in package loading from large piles into rail-way 
cars can exceed permissible level for personnel in case when 
gamma radiation dose rate exceeds 115 mcFv/h in the centre bot- 
tom of each box. 4 refs. 
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11872 (INIS-SU-134/A, pp. 
of prophylactic medical examination of personne! of 
radioisotope diagnostic laboratories. Mokrousova, Eh.V. 
Nauchno-issledovatel’skij Inst. Radiatsionnoj Gigieny, Leningrad 
(USSR). 1988. (In Russian). In Radiation hygiene. Collection of sci- 
entific papers. Order Number DE90705996. Available from NTIS 
(US Sales Only), PC AO8/MF A01 - OSTI; INIS. 

Preliminary results of the analysis of frequency of revealed dis- 
eases in radiological diagnostic personnel of leningrad medical 
establishments are given. A close connection between the fre- 
quency of revealed diseases and the age is more manifested than 
between the frequency of revealed diseases and personnel length 
of service. By the end of occupational activity the frequency of ra- 
diological personnel diseases doesn’t exceed the similar frequency 
in population. 3 refs; 2 tabs. 


62-65) Study of results 


11873 (INIS-SU-134/A, pp. 65-69) Morphological composi- 
tion of peripheric blood in medical radiologists according to 
medical examinations. Yakovieva, N.G.; Dobrynina, G.G. 
Nauchno-issledovatel’skij Inst. Radiatsionnoj Gigieny, Leningrad 
(USSR). 1988. (In Russian). In Radiation hygiene. Collection of sci- 
entific papers. Order Number DE90705996. Available from NTIS 
(US Sales Only), PC AO8/MF A01 - OSTI; INIS. 

Results of hematological examination of medical radiologists car- 
ried out in Leningrad dispensary radiological department are 
presented. The group under examination consisted of women of 
various age and personnel length of service. Analysis results have 
not revealed considerable differences from those in control group. 
At the same time one or some blood indices were at the lower limit 
of the physiological norm in a considerable part of those examined. 
Study of variation coefficient of blood indices in the main and con- 
trol group showed the presence of erythrocytes and leukocytes in 
variation coefficient in the elder group which included medical radi- 
ologists with occupational length of service more than 15 years. 5 
refs.; 2 tabs. 


11874 (INIS-SU-134/A, pp. 69-73) Certain indicators T- and 
B-immune systems in X-ray room personnel. Shubik, V.M. 
Nauchno-Issiedovatel'skij Inst. Radiatsionnoj Gigieny, Leningrad 
(USSR). 1988. (in Russian). In Radiation hygiene. Collection of sci- 
entific papers. Order Number DE90705996. Available from NTIS 
(US Sales Only), PC AO8/MF A01 - OSTI; INIS. 

Results of examination of B-lymphocytes and T-lymphocytes 
content including subpopulations in women operating in X-ray cab- 
ins and in women of the control group are presented. A moderate 
decrease of absolute T-lymphocytes a T-lymphocyte helpers con- 
tent and increase of relative T-lymphocytes content in radiological 
personnel in comparison with women of the control group were re- 
vealed. Increased autoantibodies content to skin antigens was 
found which resulted from the change of antigen tissues structure 
subjected to radiation and from violation of helper-suppressor ra- 
tios. The revealed changes are regarded as a result of combined 
effect of factors of radiation and non-radiation nature of occupa- 
tional character. 3 refs.; 2 tabs. 


11875 (INIS-SU-134/A, pp. 118-120) Development of medi- 
cal surveillance system tor personnel dealing with ionizing 
radiation. Stepanov, A.|.; Saperov, S.K.; Karpov, V.B. Nauchno- 
issledovatel’skij Inst. Radiatsionnoj Gigieny, Leningrad (USSR). 
1988. (In Russian). In Radiation hygiene. Collection of scientific pa- 
pers. Order Number DE90705996. Available from NTIS (US Sales 
Only), PC AO8/MF A01 - OSTI; INIS. 

A series of requirement to the quality and efficiency of medical 
examinations, performed by medical commissions is presented. 
Recommendations on improvement of forms and methods of ex- 
aminations and dispensary surveillance of the contingent operating 
with ionizing radiation sources. Attention is drawn to the intensifica- 
tion of radiation trend role in examinations, carried out by physicans 
of treatment-and-prophylactic health service. Change in orientation 
of physicians, performing medical examinations of practically 
healthy contingent operating with radiation sources is substanti- 
ated. Attention is paid to solving problems of social-hygienic and 
sanitary character leading to decrease of sick rate conditioned by 
nonperformance of hygienic standards, regimes of work. 6 refs. 
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11876 (INIS-SU-134/A, pp. 121-124) Problems of dentistri- 
cal prophylactic medical examination of persons dealing with 
ionizing radiation sources. Kalinin, V.I.; Ramzaeva, L.V.; Za- 
manova, L.V. Nauchno-lssiedovatel’skij Inst. Radiatsionnoj Gigieny, 
Leningrad (USSR). 1988. (In Russian). In Radiation hygiene. Col- 
lection of scientific papers. Order Number DE90705996. Available 
from NTIS (US Sales Only), PC A08/MF A01 - OSTI; INIS. 

A comparative study of data of individual dosimetric control of ra- 
diological personnel and additional radiation contribution of annual 
fluoroscopy of chest into radiation load was carried out. It is stated 
that chest fluoroscopy adds 13 % of collective dose to the occupa- 
tional irradiation. Efficiency of preventive chest fluoroscopic 
examination was simultaneously analyzed in 1388 persons en- 
gaged in occupational radiology. Investigation results permit to 
state a question on advisability of transition to differential chest flu- 
oroscopic examination in persons of A category, being guided by 
clinical indications and potential risk of carcinogenesis and tubercu- 
losis. 5 refs. 


11877 = (INIS-SU-134/A, pp. 124-128) Efficiency and radie- 
tion hygienic assessment of preventive fluoroscopy of 
persons dealing with lonizing radiation. Nemiro, E.A. (Rizhskij 
Gosudarstvennyj Meditsinskij inst., Riga (USSR)); Amolin’sh, A.E.; 
Gubatova, D.Ya. Nauchno-lssledovatel'skij Inst. Radiatsionnoj 
Gigieny, Leningrad (USSR). 1988. (In Russian). In Radiation hy- 
giene. Collection of scientific papers. Order Number DE90705996. 
Available from NTIS (US Sales Only), PC AO8/MF A01 - OSTI; 
INIS. 

A comparative study of individual dosimetric control of radiologi- 
cal personnel and of additional contribution of annual prophylactic 
fluoroscopy of chest organs is carried out. It is stated that fluo- 
roscopy of chest organs adds 13 % of collective dose to the level 
of occupational irradiation. Efficiency of prophylactic fluoroscopy of 
chest organs in 1338 persons included in occupational dispensary 
surveillance. 8 refs.; 1 tab. 


11878 (INIS-SU—134/A, pp. 131-135) Experience in realiza- 
tion and operation of monitoring stations for persons arriving 
from high radiation background regions. Ershov, Eh.B.; Orobej, 
V.V.; Bronshtejn, |.Eh.; Sukal’skaya, S.Ya. Nauchno- 
Issledovatel’skij Inst. Radiatsionnoj Gigieny, Leningrad (USSR). 
1988. (In Russian). In Radiation hygiene. Collection of scientific pa- 
pers. Order Number DE90705996. Available from NTIS (US Sales 
Only), PC AO8/MF A01 - OSTI; INIS. 

Data on activity character, structure and equipment of dosimetric 
control dispensary of persons arrived from districts with increased 
level of background radiation. Order of dosimetric and sanitary- 
hygienic measures permitting to find rapidly persons with increased 
content of incorporated radioisotopes and to carry out necessary 
measures is considered. A complex of standard dosimetric and 
radiometric equipment is formed to assess level of body contami- 
nation by various types of ionizing radiations. 


11879 (INIS-SU-134/A, pp. 135-141) Comparative character- 
istic of published works on radiation hygiene to optimise 
information ensuring on the above problem. Arkhangel’skaya, 
GV. Nauchno-issledovatel’skij Inst. Radiatsionnoj Gigieny, 
Leningrad (USSR). 1988. (In Russian). In Radiation hygiene. Col- 
lection of scientific papers. Order Number DE90705996. Available 
from NTIS (US Sales Only), PC A08&/MF A01 - OSTI; INIS. 

In the course of investigation of 4 data files on radiation hygiene 
a topical and geographic structure of data files was determined. 
Dosimetric and radiobiological aspects were prevailing. Distinguis 
hing features are present in works on radiation hygiene of various 
countries. Works on dosimetry are prevailing in the FRG, France. 
Works on radiobiology are prevailing in Japan, England and in the 
USSR. Revealing of main primary and secondary sources in radia- 
tion hygiene permits to carry out more precisely information 
research. 12 refs.; 1 tab. 


11880 (INIS-SU-139, pp. 86-90) Pecullarities in realization 
of personnel monitoring of population under conditions of 
prophylactic medical examination in contaminated zones due 
to Chernobyl’ accident. Stepanenko, V.F. (Akademiya Meditsin- 
skikh Nauk SSSR, Obninsk (USSR). Nauchno-lssledovatel'skij Inst. 
Meditsinskoj Radiologii); Pitkevich, V.A.; Dedov, V.I.; Savkin, M.N. 





Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (In 
Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. CHERNOBYLSK-4 REACTOR ‘reactor accidents; HU- 
MAN POPULATIONS/personne!l monitoring; CONTAMINATION; 
EXTERNAL IRRADIATION; INTERNAL IRRADIATION; MEDICAL 
SURVEILLANCE; PERSONNEL DOSIMETRY; RADIATION DE- 
TECTORS; RADIATION DOSES; RADIATION PROTECTION; 
RADIOISOTOPES 


11881 (INIS-SU-139, pp. 105-106) Mechanism of elastic 
atomic desplacements in interaction of heavy charged parti- 
cles with tissue-equivalent material. Kapchigashev, S.P. 
Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (In 
Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 4 refs.; 1 fig. DISPLACEMENT RATES/tissue- 
equivalent materials; HEAVY IONS; LET; MICRODOSIMETRY; 
NEUTRONS; PROTONS 


11882 (INIS-SU-—142/A, pp. 12-13) Preblems of medical per- 
sonnel industrial hygiene of radiological departments in 
electroroentgenography. Kostyuchenko, A.N.; Nikberg,  |.1.; 
Chuvakova, T.N. Tsentral’nyj Nauchno-issledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. (in Russian). 
(CONF-8810461-: 4. expanded science-practical conference of 
medical X-ray technicians and radiomanipulated nurses of 


Leningrad and Leningrad region, Leningrad (USSR), 27-28 Oct 
1988). In Problems of further development of radiological care to 


population: Summary of reports. Order Number DE90706004. 
Available from NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS. 

Short note. MEDICAL PERSONNEL/radiation protection; 
BIOMEDICAL RADIOGRAPHY; PROTECTIVE CLOTHING; RADI- 
OLOGICAL PERSONNEL; SHIELDS; X-RAY EQUIPMENT 


11883  (NAC-RR-668) Activity measurements of '™1: inter- 
national comparison (June 1988). Simpson, B.R.S.; Meyer, B.R. 
National Accelerator Centre, Faure (South Africa). Sep 1989. 38p. 
Available from the National Accelerator Centre, Council for Scien- 
tific and Industrial Research, P.O. Box 72, Faure, 7131, South 
Africa. Available from the National Accelerator Centre, Council for 
Scientific and Industrial Research, P.O. Box 72, Faure, 7131, 
South Africa. 

Participation in an international intercomparison of activity mea- 
surements of an '25| solution is described. The activity was 
measured using four methods, three based on photon counting 
and one on 4pie-X liquid scintillation coincidence counting. Formu- 
lae were derived for each of the photon counting methods to 
estimate the standard deviation of the activity. The results of the 
National Accelerator Centre measurements are compared with 
those of the other laboratories which participated in the compari- 
son. 9 figs., 12 tabs., 12 refs. 


11884 (NIRS-M—73, pp. 33-38) National and international in- 
tercomparison and intercalibration of measuring equipments 
for radon and its daughter products. Yamasaki, Keizo (Kyoto 
Univ., Kumatori, Osaka (Japan). Research Reactor Inst.). National 
Inst. of Radiological Sciences, Chiba (Japan). Mar 1989. (In Japan- 
ese). (CONF-8712153-: 15. NIRS seminar on environmental 
research, Chiba (Japan), 3-4 Dec 1987). In Radon in the living 
environment: Levels and risks. Order Number DE90705994. Avail- 
able from NTIS (US Sales Only), PC A15/MF A01. 

The recognition that radon and its daughter products contribute 
more than one-half of the average individual radiation dose from 
natural radiation sources has called attention to radon in the envi- 
ronment. Many countries have completed, or are engaged in, 
large-scale surveys of indoor radon levels with a diverse range of 
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measurement methods and equipments. The necessity of national 
or international projects to intercompare the measurement methods 
was recognized by a number of organizations. Details of the inter- 
comparison programme of OECD/NEA and CEC was explained, 
ant reports were made on some selected results of past year’s do- 
mestic or international intercomparison and intercalibration of radon 
and its daughter products measuring equipments. (author). 


11885 (NIRS-M—73, pp. 191-207) Problems in assessing re- 
diation dose to respiratory organ due to radon inhalation. 
Shimo, Michikuni (Nagoya Univ. (Japan). Faculty. of Engineering). 
National Inst. of Radiological Sciences, Chiba (Japan). Mar 1989. 
(In Japanese). (CONF-8712153—: 15. NIRS seminar on environ- 
mental research, Chiba (Japan), 3-4 Dec 1987). In Radon in the 
living environment: Levels and risks. Order Number DE90705994. 
Available from NTIS (US Sales Only), PC A15/MF A01. 

A method of lung dose calculation is available as described in 
the UNSCEAR 1982 Report for estimating the human lung dose to 
radon daughter products in the atmospheric air. By using the 
method, the effective dose equivalent of the respiratory tract can 
be calculated from the products of four factors, i.e., radon concen- 
tration, the equilibrium factor, the exposure time and the dosimetric 
coefficient. Many problems or uncertainties, however, are included 
in the simplified method. They are classified into three categories: 
(1) items related to measurement - radon and daughter products 
concentrations in dwellings, ratio of unattached atom to total atom 
in the atmosphere, size distribution of radioactive aerosol particles 
in the atmosphere, accuracy and precision of observed values, 
sampled position and time, and conclusion based on statistics for 
date, (2) items related to human - occupancy factor, tidal volume, 
bronchial morphometry, deposition of radioactive aerosol particle, 
mucociliary clearance rate and location of target cells, and (3) 
items related to dose calculation - dose conversion factor, quality 
factor, weighting factor and lung dose model. (author). 


11886 (NIRS-M-73, pp. 283-291) Control of exposure from 
radon in dwellings. Iwasaki, Tamiko (National Inst. of Radiological 
Sciences, Chiba (Japan)). National Inst. of Radiological Sciences, 
Chiba (Japan). Mar 1989. (in Japanese). (CONF-8712153—: 15. 
NIRS seminar on environmental research, Chiba (Japan), 3-4 Dec 
1987). In Radon in the living environment: Levels and risks. Order 
Number DE90705994. Available from NTIS (US Sales Only), PC 
A15/MF A01. 

Over the last few years, increasing information from extensive 
measurements of radon and its daughters in dwellings in many 
countries has shown that surprisingly high doses have sometimes 
been found, and that indoor equilibrium equivalent radon concen- 
trations of more than 10,000 Ba/m® have been measured in 
dwellings in some countries. This implies the annua! effective dose 
equivalents of more than ten times the dose limits for workers rec- 
ommended by the ICRP and the lung cancer risk which is not likely 
to be considered acceptable. From this point of view, the ICRP 
drew a distinction between the control philosophies to be applied to 
existing and future dwellings and developed limitation criteria for 
radon daughters in both circumstances. For existings dwellings, 
where any action would have to be remedial, it suggests an Action 
Level which corresponds to an annual effective dose equivalent of 
20 mSv (200 Bq/m?* equilibrium equivalent radon concentration). At 
this Action Level, a simple action to reduce exposure might be 
considered. At a level several times higher, a severe action might 
be appropriate. For future dwellings, which can be subject to con- 
trol at the stages of decision and planning, it suggests an Upper 
Bound corresponding to an annual effective dose equivalent of 10 
mSv. National authorities in several countries have already pro- 
posed or recommended these limiting figures on the basis of 
nationwide survey data of indoor radon. In Japan, however, the na- 
tionwide survey of indoor radon concentration has just commenced 
on about 6000 houses in 1986 and is now being carried on. Pro- 
posal of Action Level or Upper Bound of dwellings should be done 
with careful consideration after the nationwide survey, taking into 
account the hazard and the social costs involved in any remedial 
action. (author). 


11887 (NIRS-M-73, pp. 211-217) Problems in obtaining in- 
door radon concentration: Life style and other factors. . Mori, 
Toshiaki (Osaka Prefectural Radiation Research Inst., Sakai 
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(Japan)); Hori, Yasuharu; Takeda, Atsuhiko. National Inst. of Radio- 
logical Sciences, Chiba (Japan). Mar 1989. (In Japanese). 
(CONF-8712153-: 15. NIRS seminar on environmental research, 
Chiba (Japan), 3-4 Dec 1987). In Radon in the living environment: 
Levels and risks. Order Number DE90705994. Available from 
NTIS (US Sales Only), PC A15/MF A01. 

Indoor radon concentration of 427 houses in Osaka was mea- 
sured by using passive dosemeter of Karlsruhe type. For each 
house two detectors were set in different room for successive two 
periods of six months to obtain a time integrated average dose for 
one year. Radon concentration of ferroconcrete houses was higher, 
on the average, than that of Japanese traditional wooden houses. 
The highest value found was 474 Ba/m® which occurred in a 
wooden house. Radon concentration of a basement was 134.2 Ba/ 
m*® which was relatively higher than the concentrations in an 
ordinary room. Between spring and summer period, radon concen- 
tration was lower than that of the period between autumn and 
winter, which reflected the ventilation condition of the room. When 
the survey of indoor radon concentration throughout Japan is 
completed, regional characteristic, the influence of materials of con- 
structions and of mode of living will become apparent. (author). 


11888 (PNL-6980) A historical review of portable health 
physics instruments and their use in radiation protection pro- 
grams at Hanford, 1944 through 1988. Howell, W.P.; Kenoyer, 
J.L.; Kress, M.L.; Swinth, K.L.; Corbit, C.D.; Zuerner, L.V.; Fleming, 
D.M.; DeHaven, H.W. Pacific Northwest Lab., Richland, WA (USA). 
Sep 1989. 104p. Sponsored by U.S. DOE Environment Health & 
Safety. DOE Contract AC06-76RL01830. Order Number 
DE90004335. Available from NTIS, PC AO6/MF A01; OSTI; INIS; 
GPO Dep. 

This historical review covers portable health physics instruments 
at Hanford from an applications viewpoint. The review provides 
information on specific instruments and on the general kinds of fa- 
cility work environments in which the instruments have been and 
are being used. It provides a short, modestly technical explanation 
of the types of nuclear radiations, the way radiation units are quan- 
tified, and the types of nuclear radiations, the way radiation units 
are quantified, and the types of detection media used in portable 
health physics instruments. This document does not, however, 
cover the history of the entire Hanford program that was required 
to develop and/or modify the subject instruments. 11 refs., 34 figs., 
2 tabs. 


11889 External beta-photon dosimetry for radiation protec- 
tion. Kathren, R.L. (Battelle Pacific Northwest Labs., Richland, WA 
(US)). pp. 374 of The dosimetry of ionizing radiation. Volume Il. 
Kase, K.R.; Bjarngard, B.E.; Attix, F.H. Academic Press Compli- 
mentary Copy Coordinator, Marketing Dept., San Diego, CA (1987). 

The author discusses how the validity of a personnel dosimeter 
is dependent on many factors, but largely controlled by the rele- 
vance of the calibration and application of the knowledge of the 
specific response characteristics of the dosimetry system to condi- 
tions in the field. While under laboratory conditions excellent 
measurements may be obtained with a variety of dosimeters, un- 
der field conditions measurement uncertainty will be considerably 
greater and, in addition, significant error may be introduced in at- 
tempting to interpret the dose response of the dosimeter in terms 
of the dose to an individual. 
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Refer also to citation(s) 9467, 10404, 10405, 10412, 10416, 10485, 
10522, 10539, 10643, 10693, 10723, 11054, 11556, 11749 


11890 (CONF-8909210-4) Wake-riding electrons emitted by 
antiprotons traversing solid targets. Burgdorfer, J. (Tennessee 
Univ., Knoxville, TN (USA). Dept. of Physics); Wang, J.; Mueller, J. 
Oak Ridge National Lab., TN (USA). [1989]. 16p. Sponsored by 
U.S. DOE Energy Research; National Science Foundation. DOE 
Contract AC05-840R21400. From 12. Werner Brandt international 
workshop on charged particle penetration phenomena; San Sebas- 
tian (Spain); 4-7 Sep 1989. Order Number DE90003673. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
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The dielectric response of the medium to a swift ion induces col- 
lective charge-density fluctuations which result in an oscillatory 
polarization potential trailing the ion (“wake”). The concept of such 
a “wake” dates back to Bohr. Meanwhile, a large number of 
investigations implementing approximations at various levels of so- 
phistication have been performed. The plasmon-pole approximation 
is one of the simplest approximation which still accounts qualita- 
tively for most of the features of the wake. Clearly, more subtle 
effects like bow waves and other dispersion effects are neglected. 
We will restrict ourselves in this paper to the plasmon-pole approxi- 
mation including a phenomenological damping. We will neglect the 
effects of the self-wake which can affect the shape of the wake po- 
tential. 21 refs., 8 figs. 


11891 (EUR-11613) The deposition of amorphous silicon 
films by the technique of magnetron sputtering. Arenz, H 
(Commission of the European Communities, Ispra (Italy). Joint Re- 
search Centre); Gissler, W.; Haupt, J.; Hoffmann, A.; Schubert, R. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). Directorate General Telecommunications, Information 
Industries and Innovation; Commission of the European Communi- 
ties, Ispra (Italy). Joint Research Centre. c 1988. 22p. Sponsored 
by Commission of the European Communities. Available from NTIS 
(US Sales Only), PC A03/MF A01; Office for Official Publications of 
the European Communities, 2, rue Mercier, L-2985 Luxembourg. 

This report describe the deposition process of hydrogenated 
amorphous silicon films in a commercially available one-chamber 
magnetron sputter system. The sputter conditions were investi- 
gated by variation of the hydrogen and argon partial pressure, 
sputter power, and sputter temperature. The films were character- 
ized by the optical band gap energy and the dark and 
photoconductivity. In spite of a scarce reproducibility films of nearly 
glow discharge quality could be produced. A new doping method 
by sputtering from a highly doped single crystal wafer, which was 
used as sputter target, is described. Promising but still preliminary 
experimental results are reported. 18 refs., 7 figs. 


11892 (INIS-mf-11526) Electronic response of metal sur- 
faces to electron exchange with keV-lons. Zeijimans van 
Emmichoven, P.A. Rijksuniversiteit Utrecht (Netherlands). 7 Jun 
1989. 105p. Order Number DE90705970. Available from NTIS (US 
Sales Only), PC AO6/MF A011 - OSTI. 

Electron spectra arising from ‘simple’ double charged ion-metal 
surface systems under well defined experimental conditions, have 
been investigated. Spectra were taken for grazing incidence He**- 
Cu(110) collisions. Auger capture and resonant capture followed by 
autoionization were found to be the main contributing neutralization 
processes. A model was developed to calculate the electron spec- 
tra taking these processes into account. From a comparison of the 
measurements to the model calculations, a quantitative determina- 
tion of the contributions from the various processes, and 
information on several properties of the metal surface was ob- 
tained. A sensitivity of the electron spectra to the time dependence 
of the electronic response of the metal surface has been observed: 
the energy of the emitted electrons depends on the time dependent 
electronic state, in which the ion-metal-surface system is initially 
formed to the ionization event. Comparison of the measurements to 
the calculations shows the necessity of assuming a finite response 
time of the metal surface of at least the order of 10-'* seconds, 
i.e., the ion-metal-surface is left in an excited state. A similar finite 
response time had to be assumed for Ne** and Ar** ions impacting 
on the same metal surface. The influence of oxygen adsorption on 
the electron spectra was studied by taking measurements for the 
three ions incident on oxygen covered Cu(110). The contribution to 
the spectra from autoionization considerably decreased. Measure- 
ments were also performed for Ni(110) with the same incident ions. 
The spectra mainly consist of contributions from Auger-capture pro- 
cesses. Resonant capture, followed by autoionization plays a minor 
role. Upon oxygen adsorption, the contribution from autoionization 
significantly increased. For all three ions again the necessity to al- 
low for a finite response time of the metal surface followed. 


11893  (INIS-SU-139, pp. 58-59) Disturbation of Bragg addi- 
tivity law for energy losses in targets with compound chemical 
composition. Kalashnikov, N.P. Moskovskij Inzhenerno-Fizicheskij 
Inst., Moscow (USSR). 1989. (in Russian). (CONF-8904298—: 6. 





All-Union conference on microdosimetry, Kanev (Ukrainian SSR), 
14-25 Apr 1989). In Proceedings of the 6. All-union conference on 
microdosimetry: Summaries of ; Order Number 
DE90706000. Available from NTIS (US Sales Only), PC AOS/MF 
A01 - OSTI; INIS. 

L-20850. 

Short note. ION-MOLECULE COLLISIONS/energy losses; 
BRAGG CURVE; ORIENTATION; TARGETS 


11894 (INIS-SU—139, pp. 45-46) Effect of hydrogen impurity 
on radiation-induced defect profile distribution measuring in 
alkaline-halogen crystals under charged particle irradiation. 
Bikbaeva, Z.G.; Grigoruk, L.V.; Melik-Gajkazyan, |.Ya.; Polonskij, 
V.V. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 
1989. (In Russian). (CONF-8904298—: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 3 refs.; 2 figs. CALCIUM CHLORIDES/physical radia- 
tion effects; CALCIUM HYDRIDES/physical radiation effects; 
POTASSIUM BROMIDES/physical radiation effects; POTASSIUM 
HYDRIDES/physical radiation effects; RUBIDIUM CHLORIDES/ 
physical radiation effects; RUBIDIUM HYDRIDES/physical radiation 
effects; CRYSTALS; DEUTERON BEAMS; ELECTRON BEAMS; F 
CENTERS; KEV RANGE 100-1000; MEV RANGE 01-10; MEV 
RANGE 10-100; PROTON BEAMS; RANGE 


11895 (INIS-SU-139, pp. 75-76) Light-stimulated processes 
in charged particle tracks. Lyapidevskij, V.K.; Khokhlov, N.B. 
Moskovskij Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (in 
Russian). (CONF-8904298-: 6. All-Union conference on 
microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). In Pro- 
ceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 3 refs. POLYCARBONATES/physical radiation ef- 
fects; ALPHA PARTICLES; CRYSTAL DEFECTS; PARTICLE 
TRACKS; POLYCARBONATES; ULTRAVIOLET RADIATION 


11896 (INIS-SU-—139, pp. 95) Energy release fluctuations in 
microcrystals and multiplication effect. Ulanov, V.M.; 
Shcherbakov, |.0. Moskovskij Inzhenerno-Fizicheskij Inst., Moscow 
(USSR). 1989. (in Russian). (CONF-8904298—: 6. All-Union confer- 
ence on microdosimetry, Kanev (Ukrainian SSR), 14-25 Apr 1989). 
In Proceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports. Order Number DE90706000. Available from 
NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 1 ref. SILVER BROMIDES/photosensitivity; SILVER 
BROMIDES/physical radiation effects; CHARGE TRANSPORT; 
CRYSTALS; ELECTRONS; ENERGY SPECTRA; PHOTOSENSI- 
TIVITY; X RADIATION 


11897 (INS-T-488, pp. 85-90) Inverse and higher-order pro- 
cesses of internal conversion. Mukoyama, Takeshi (Kyoto Univ., 
Uji (Japan). Inst. for Chemical Research). Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study. Jun 1989. (In Japanese). (CONF- 
8903181-—: Workshop on TARN Il, Tanashi (Japan), 1-2 Mar 1989). 
In Workshop on TARN II. Order Number DE90705993. Available 
from NTIS (US Sales Only), PC A07/MF A01. 

Monoenergetic positron emission, nuclear excitation by positron 
annihilation, and nuclear excitation by free electron capture in 
laser-induced plasma are described as inverse internal conversion. 
As a higher-order process, electron bridge is considered. The 
experimental possibilities for the latter two processes for highly ion- 
ized ions are discussed. (author). 


11898 (INS-T-488, pp. 115-120) Okorokov effect of heavy 
ions. Komaki, K. (Tokyo Univ. (Japan)). Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study. Jun 1989. (in Japanese). (CONF- 
8903181-—: Workshop on TARN Il, Tanashi (Japan), 1-2 Mar 1989). 
In Workshop on TARN Ii. Order Number DE90705993. Available 
from NTIS (US Sales Only), PC AO7/MF A01. 
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Resonant coherent excitation and its radiative deexcitation were 
studied for hydrogen-like heavy ions axially channeled in a single 
crystal. The deexcitation X-rays associated with the 6th order 
resonance for Ne®* ions along the <111> axis and 3rd order reso- 
nance of F** ions along the <110> axis of a gold crystal were 
detected at the resonance energies of 88 and 37 MeV, respec- 
tively. Dependence of the transmission probability of the excited 
ions on the crystal channel size is also found. Future prospect of 
experiments using TARN-II is viewed. (author). 


11899 (IPNO-DRE-89-15) Equilibrium charge state of fast 
heavy ions in solids. of post ionization effects. 
Brunelle, A. (Paris-11 Univ., 91 - Orsay (FR). Inst. de Physique 
Nucleaire); Della-Negra, S.; Depauw, J.; Joret, H.; Le Beyec, Y.; 
Wien, K. Paris-11 Univ., 91 - Orsay (France). Inst. de Physique 
Nucleaire. 1989. 22p. Order Number DE90735764. Available from 
NTIS (US Sales Only), PC AO3/MF A01. 

Measurement of the H* secondary ion yield from the surface of 
solid targets has been used to probe the charge state of fast heavy 
ion projectiles at the target surface. Results have been obtained for 
ion beams of 52S, “°Ar, %Kr at ~ 1 MeV/u and between 0.5 and 
1.5 MeV/u for 1271. Increases in the charge state after passage 
through carbon and Au foils are clearly observed for Kr and ‘21. 
The variation of charge state as a function of the thickness of mat- 
ter traversed is compared with calculated values. 


11900 (KIYI-88-45) An influence of fast neutron irradiation 
on the properties of p-i-n wide-based diodes. Anokhin, |.E.; 
Barabash, L.|.; Zinets, O.S. and others. AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Yadernykh Issledovanij. 1988. 20p. (in Rus- 
sian). Order Number DE90611148. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

BF-22979. 

The influence of fast neutron irradiation on the properties of p-i-n 
wide-based diodes made of high-resistivity Si at intermediate levels 
of injection is investigated theoretically and experimentally. It is 
shown that besides the change of minority carrier lifetime, one 
should account also for the change of equilibrium resistivity of Si 
under irradiation, moreover at doses greater than 2-3 krad the last 
factor contributes mainly into the shift of CVC of p-i-n diodes. Ap- 
plication of the wide-based p-i-n diodes made of high resistivity Si 
to measure the intermediate levels of injection will enable consider- 
able extension of the range of fast neutron doses that could be 
measured by these diodes. 10 refs.; 9 figs. 


11901 (LA-UR-89-4188) Neutron scattering methods for 
materials science. Pynn, R. Los Alamos National Lab., NM 
(USA). [1989]. 13p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-36. (CONF-891119-48: Materials Re- 
search Society fall meeting, Boston, MA (USA), 27 Nov - 2 dec 
1989). Order Number DE90004856. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

This article describes some of the neutron scattering techniques 
which can be used to probe structures of materials on length 
scales which range from less than 1 A to 1 um. The intent is to re- 
move the veils of secrecy and mystery which have apparently 
prevented the wide application of these techniques to problems in 
materials science. 28 refs., 5 figs. 


11902 (LYCEN-T-—88-44) Surface crystallography by photo- 
electrons diffraction W(110), Pr(111) and Pts. Nis (111). 
Prakash, N.S. Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de 
Physique Nucleaire. Jan 1988. 82p. (in French). Order Number 
DE90735766. Available from NTIS (US Sales Only), PC AO5/MF 
A01. 

Photoelectron diffraction at low and high kinetic energies was 
used to study the cristalline structures of clean single crystal sur- 
faces. W(110) was studied at low electron kinetic energies 
(<approx200 eV) by angle-resolved photoemission, using syn- 
chrotron radiation. The 4f core level could thus be separated into 
two components, attributed to emission from surface and bulk 
atoms, respectively. Each of these two components diffracts differ- 
ently, this being related to the different positions occupied by the 
emitter within the crystal. Diffraction effects at high electron kinetic 
energies (500 eV <approx E <approx 1.5 keV) were highlighted 
on Pt(111) and Pts—Nis9(111) single crystals by angle-resoived 
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X-ray photoelectron spectroscopy. It was shown that at these ener- 
gies, diffraction patterns were mainly due to forward-scattering of 
the photoelectrons, resulting in focalisation along major internuclear 
crystal axes. Hence, this method was shown to be a good probe of 
crystalline structure. Surface segregation of platinum in the alloy 
was also shown. The diffraction features obtained were interpreted 
using multiple-scattering theory. The ability of this theoretical model 
to correctly predict experimental diffraction features was also 
demonstrated. These results are promising because they link the 
crystallographic aspect of diffraction to the chemical and electronic 
aspects of ESCA. 

11903 (ORNL/FTR-3499) [Solid state ionics]: Foreign trip 
, Nov 3, 1989-Nov 20, 1989. Wang, J.C. Oak Ridge Na- 
tional Lab., TN (USA). 5 Dec 1989. 11p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC05-840R21400. Order Number 
DE90003951. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
The traveler attended the 7th International Conference on Solid 
State lonics and presented a paper on lithium intercalation into 
TiS2. Many discussions held during the conference concerned top- 
ics directly related to current research of the traveler's group. The 
traveler also visited the Photon Factory of the National Laboratory 
for High-Energy Physics and the National Institute for Research in 
Inorganic Materials. 


11904 (WSRC-RP-—89-475) Supercomputer applications for 
materials science: Ordering effects of hydrogen in palladium. 
Mansour, K.A. Westinghouse Savannah River Co., Aiken, SC 
(USA). [1989]. 16p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC09-89SR18035. (CONF-891192—26: Annual 
Westinghouse computer symposium, Pittsburgh, PA (USA), 6-7 
Nov 1989). Order Number DE90004664. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Total energy computed with the Ab Initio PSeudoFunction (PSF) 
energy band method is used to analyze from first principles the 
electronic structure and relative stability of Hydrogen (H) in a Palla- 
dium (Pd) matrix of well separated H atoms. Our results indicate 
the importance of Hydrogen ordering effects in the Palladium ma- 
trix. In an expanded lattice (i.e., 6-phase, with a lattice constant of 
4.025 A) we calculated total energies for incremental displacement 
of the Hydrogen atoms long five distinct paths starting from octahe- 
dral sites and terminating at the tetrahedral sites. We will report 
results for these different combinations of “seemingly” equivalent 
tetrahedral sites, along with a description of the computational pro- 
cedures used in this work. 7 refs., 3 figs., 2 tabs. 


11905 Preparation of multilayered x-ray photoabsorption 
targets. Weed, J.W. (Lawrence Livermore National Lab., Liver- 
more, CA (US)). vp. of X-Ray and vacuum ultraviolet interaction 
data bases, calculations, and measurements. Del Grande, N.K.; 
Lee, P.; Samson, J.A.R.; Smith, D.Y. SPIE Society of Photo- 
Optical Instrumentation Engineers, Bellingham, WA (1988). DOE 
Contract W-7405-ENG-48. (CONF-8801115—: X-ray and vacuum 
ukraviolet interaction data bases, calculations, and measurements, 
Los Angeles, CA (USA), 14-15 Jan 1988). 

The author discusses free standing targets produced to measure 
the sub-keV photoabsorption cross section of numerous elements. 
The targets were fabricated with a computer controlled, magnetron 
sputter deposition system. The targets are structured of multiple 
layers of a given element interspersed with layers of carbon. The 
purpose of the multilayering is twofold: to improve the mechanical 
strength and to protect the given element from exposure to the at- 
mosphere, using the outermost C layers as a seal. 


11906 Carrier-driven photochemical dry etching of indirect 
ll-V compound semiconductors. Ashby, C.I.H. (Sandia National 
Labs., Albuquerque, NM (USA)); Biefeld, R.M. Journal of the Elec- 
trochemical Society (USA), 136(5): 1494-1496 (May 1989). DOE 
Contract AC04-76DP00789. 

The authors discuss how the carrier-driven photochemical dry 
etching of both direct- and indirect-gap semiconductors depends 
strongly on the depth of generation of free carriers and the recom- 
bination behavior of those carriers. Wile excitation across the 
lowest energy gap, Eo, of a direct semiconductor produces many 
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near-surface carriers to drive etching, too few carriers may be gen- 
erated near the surface by excitation across Eo of an indirect 
semiconductor for etching to occur. However, excitation across the 
direct E, gap of an indirect semiconductor produces sufficient 
near-surface carriers for rapid etching. Enhanced bulk carrier re- 
combination in very heavily doped materials can suppress etching 
in both direct and indirect semiconductors. 


11907 Synchrotron radiation studies of nuclear-resonant 
scattering in the presence of strong electronic charge scatter- 
ing. Hastings, J.B. (Brookhaven National Laboratory, Upton, New 
York 11973 (US)); Siddons, D.P.; Faigel, G.; Berman, L.E.; 
Haustein, P.E.; Grover, J.R. Physical Review Letters (USA), 
63(20): 2252-2255 (13 Nov 1989). DOE Contract AC02- 
76CHO0016. 

The delayed nuclear-resonant Bragg scattering of synchrotron 
radiation at a strong allowed charge scattering peak in a-*’Fe,0, 
has been observed. The detailed time dependence has been mea- 
sured and successfully interpreted theoretically. This result 
demonstrates that it is no longer necessary to extinguish crystallo- 
graphically the normal charge scattering in synchrotron radiation 
studies of nuclear-resonant scattering. 


11908 Critical behavior of the two-dimensional anisotropic 
Heisenberg antiferromagnet: A numerical test of spin-wave 
theory. Barnes, T. (Department of Physics, University of Toronto, 
Toronto, Ontario, Canada M5S 1A7 (Canada)); Cappon, Kw; 
Dagotto, E.; Kotchan, D.; Swanson, E.S. Physical Review [Section] 
B: Condensed Matter (USA), 40(13): 8945-8953 (1 Nov 1989). 

We present results from a numerical study of the spin-excitation 
energy gap of the two-dimensional anisotropic Heisenberg antifer- 
romagnet. Our study finds a nonzero gap for Ising-like (easy-axis) 
anisotropy which approaches zero at the isotropic point. With XY- 
like (easy-plane) anisotropy the system is planar antialigned and 
remains gapless, which is consistent with the nearly gapless 
spin-wave dispersion relation observed in the high-7- precursor in- 
sulators. Near isotropy the gap is not well described by the g<1 
spin-wave-theory prediction Ezap=2(1—g*)'/*. Possible sources of 
this discrepancy are discussed; one such effect, “softening” of the 
mean antiferromagnetic background by quantum fluctuations, pro- 
vides corrections to spin-wave theory that bring it into agreement 
with our Monte Carlo results. This effect may require reinterpreta- 
tion of neutron scattering and far-infrared absorption data in the 
determination of the precursor insulator spin Hamiltonian. Our re- 
sults also clarify the physical mechanisms underlying the 
Mermin-Wagner theorem and allow a higher-dimensional general- 
ization of the Haldane conjecture. 


11909 Finlte-size scaling study of the three-dimensional 
classical XY model. Li, Y. (Department of Physics and Astron- 
omy, University of Rochester, Rochester, New York 14627 (US)); 
Teitel, S. Physical Review [Section] B: Condensed Matter (USA), 
40(13): 9122-9125 (1 Nov 1989). 

The three-dimensional classical XY model on a cubic lattice has 
been studied using Monte Carlo simulations. The finite-size scaling 
method of the phenomenological renormalization group has been 
used to calculate the critical exponents v, v, and 6 of the correla- 
tion length, helicity modulus, and order parameter. Good 
agreement with series-expansion results is obtained. 


11910 Nonlinear dynamics of a quantum ferromagnetic 
chain: Spin-coherent-state approach. Balakrishnan, R. (The In- 
stitute of Mathematical Sciences, Madras 600113, (India)); Bishop, 
A.R. Physical Review [Section] B: Condensed Matter (USA), 
40(13): 9194-9203 (1 Nov 1989). 

The spin evolution equation of an isotropic, quantum ferromag- 
netic Heisenberg chain is analyzed in the continuum approximation 
using spin-coherent states. The advantages of this approach are 
discussed. Magnetic: solitary-wave solutions are found, and the 
expectation values of the energy, momentum, and angular momen- 
tum corresponding to these solutions are determined. The 
energy-momentum dispersion relation for the nonlinear excitations 
is derived. The semiclassical spectrum is shown to arise when 
quantum effects are neglected by using a random-phase approxi- 
mation to calculate certain expectation values. On including the 
quantum effects, it is found that the spectrum comprises two 





branches: a lower-energy branch of spin-wave-like, small- 
amplitude solitary waves with small quantum corrections, and a 
higher branch of particlelike large-amplitude solitary waves subject 
to significant quantum corrections for small S values. A heuristic 
discussion of the stability of these excitations is presented. A phys- 
ical interpretation of the dispersion relation obtained is given. 


11911 Kinetic energy of electrons on a two-dimensional lat- 
tice with commensurate flux. Peter, D. (Laboratoire Louis Neel, 
Centre National de la Recherche Scientifique, Boite Postale No. 
166X, 38042 Grenoble CEDEX, (France)); Cyrot, M.; Mayou, D.; 
Khanna, S.N. Physical Review [Section] B: Condensed Matter 
(USA), 40(13): 9382-9384 (1 Nov 1989). 

The kinetic energy of tight-binding electrons on a two-dimensional 
lattice with a perpendicular magnetic field has been studied using a 
recursion approach. For a fixed filling factor the energy is shown to 
exhibit several local minima as a function of flux. The minima cor- 
respond to the situation where the Fermi level lies in a gap. The 
absolute minimum corresponds to one flux quantum per particle. 


11912 Transmission and frequency spectra of acoustic 
phonons in Thue-Morse superlattices. Tamura, S. (Department 
of Engineering Science, Hokkaido University, Sapporo, Hokkaido 
060, (Japan)); Nori, F. Physical Review [Section] B: Condensed 
Matter (USA), 40(14): 9790-9801 (15 Nov 1989). 

We study the transmission and frequency spectra of phonons in 
aperiodic Thue-Morse superlattices. Calculations based on the 
transfer-matrix method predict rich structures of the transmission 
dips and frequency gaps, and their basic properties are well de- 
scribed by the superlattice-structure factors that we derive. The 
angular dependence of the phonon transmission is also calculated 
and the existence of the intermode reflection of phonons is con- 
firmed. Our results indicate that in the single-layer superlattice the 
spectral structures of phonons associated with the nonperiodicity of 
the Thue-Morse sequence dominate those arising from the underly- 
ing periodicity. This suggests that, for an experimental verification 
of the phonon spectra unique to the aperiodic nature of the se- 
quence, the single-layer superlattice is more appropriate than the 
double-layer one. The latter exhibits a significant correlation with a 
corresponding periodic superlattice in the spectral dips and gaps. 
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Refer also to citation(s) 10406, 10407, 10408, 10409, 10411, 
10499, 10520, 10521, 10524, 10526, 10531, 10540, 10594, 10603, 
10604, 10605, 10606, 10607, 10609, 10610, 10613, 10667, 11168, 
11169, 11923 


11913 (ETDE-IT-89-61) Fabrication by sol-gel method of Y- 
Ba-Cu-O pellets with superconducting transition temperature 
above 90 K. Arcangeli, G.; Vatteroni, R.; Fava, R. ENEA, Casaccia 
(Italy). Dipt. Ciclo del Combustibile. Aug 1987. 12p. (CONF- 
870790—2: 1. European workshop on high T. superconductors and 
potential applications, Genova (Italy), 1-3 Jul 1987). Order Number 
DE90733627. Available from NTIS (US Sales Only), PC A03. 

Paper presented at 1st European workshop on high Te super- 
conductors and potential application (Genoa, 1-3 Jul 1987). 

Specimens of YBCO superconducting compounds have been 
fabricated either starting from solid state reactions or employing a 
modified sol-gel technique. Both kind of samples have been tested 
by X-ray diffraction, microprobe analysis and resistance vs temper- 
ature measurements. The specimens have critical temperature 
(mid-point of the resistive transition) Tc between 90 and 93 Kelvin; 
they show a remarkable Meissner effect and can be levitated by an 
appropriate magnetic field. 


11914 (INIS-mf-11524) Heavy-fermion behaviour and su- 
perconductivity of UPts-based compounds. van Sprang, M. 
Amsterdam Univ. (Netherlands). 8 Mar 1989. 176p. Order Number 
DE90705956. Available from NTIS (US Sales Only), PC AOS/MF 
A01 - OSTI. 

This thesis presents an experimental study of the low- 
temperature properties of the heavy-fermion superconductor UPt, 
and some related compounds, by measuring new properties or ex- 
tending the variation of external parameters. Detailed information 
on the crystallographic structure of UPt, is presented. The theory 
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of the single-impurity Kondo effect is described, including the pre- 
dictions for the physical properties and the parameters involved 
with it. The theoretical implications are extended to the case where 
the amount of magnetic impurities is so large that one cannot 
speak anymore of single-impurity (non- interacting) systems. The 
interactions lead to a state with quite different properties and can 
eventually lead to a coherent state when the magnetic moment dis- 
tribution has the lattice periodicity. This is believed to be the case 
for UPt,, since the magnetic moments are present in every unit 
cell. Chapter 3 offers basic information on the experiments: sample 
preparation, characterization and measuring techniques are 
discussed. The results of specific heat and thermal expansion ex- 
periments on UPt,, U(Pt;_,Pdx)3 and UPtgB, are presented. With 
the use of the results the Grueneisen analysis is applied. The con- 
sequences for the interpretation in terms of the Kondo model are 
discussed. Chapter 5 discusses the transport and magnetic proper- 
ties of the normal state. Results for UPt, as well as for the alloyed 
systems are presented and are, if possible, compared with the re- 
sults obtained in the Kondo model. Resistivity experiments are 
used to obtain the superconducting transition temperature; the in- 
fluence of added impurities is investigated. Pd atoms (replacing Pt) 
are used as impurity, but also boron and carbon are interstitially al- 
loyed. 136 refs., 105 figs., 15 tabs. 


11915 (INIS-mf-11565, pp. 55-59) Preparation of high- 
temperature superconducting ceramics: Its characterization 
using X-ray diffractometers. . Causa, M.T. (Comision Nacional 
de Energia Atomica, San Carlos de Bariloche (Argentina). Centro 
Atomico Bariloche); Dutrus, S.M.; Esparza, Daniel; Fainstein, Car- 
los; Malachevsky, M.T.; Salva, Horacio; Sanchez, Rodolfo; Steren, 
L.B.; Tovar, Manuel; Veglio, NComite Nacional de Espectroscopia 
de Rayos X, Cordoba (Argentina). 1987. (in Spanish). (CONF- 
8711334—: 6. national seminar and 2. Latin American seminar on 
X-ray techniques analysis in progress (SARX ’87), Bahia Blanca 
(Argentina), 9-13 Nov 1987). In Advances in X-ray techniques 
analysis. Vol. 6: 6. National seminar and 2. Latin American X-ray 
techniques analysis in progress. (SARX’ 87). Order Number 
DE90705997. Available from NTIS (US Sales Only), PC A11/MF 
A01 - OSTI; INIS. 

We have prepared samples of the family ABa2Cu3Ox (A=Y, Gd, 
Eu, Dy, Sm, Er). The powdered samples were characterized by 
X-ray diffraction at room temperature. We have also studied the ef- 
fect of Fe impurities in YBa2Cu3Ox and EuBa2Cu30x. Moreover, 
single crystals of YBa2Cu3Ox and La(1-x)SrxCuO4 were grown us- 
ing cooper oxide flux. (Author). 


11916 (LA-UR-89-3883) Magnetic interactions in ‘Sn 
substituted for Cu in antiferromagnetic and superconducting 
lamellar cuprates. Pasternak, M. (Tel Aviv Univ. (Israel). School of 
Physics and Astronomy ); Taylor, R.D. Los Alamos National Lab., 
NM (USA). 9 Nov 1989. 16p. Sponsored by U.S. DOE Man- 
agement & Administration. DOE Contract W-7405-ENG-36. 
(CONF-890933-5: International conference on the applications of 
the Mossbauer effect (ICAME '89), Budapest (Hungary), 4-8 Sep 
1989). Order Number DE90003661. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Moessbauer Spectroscopy (MS) studies of ''®Sn were carried 
out in antiferromagnetic Laz(Cup 99SNo.9;)O4 (214) and in super- 
conducting GdBaz(Cup.99Sno,o1)307 (123). Non-magnetic Sn* 
substitutes for Cu if the right procedure for diffusing 'SnO2 in 
CuO is carried out. Studies performed in 214 show a large 
quadrupole splitting (QS) down to 120 K followed by an onset of a 
magnetic interaction reaching a saturation internal field of Hy» = 
8.7(5) KOe at T = 30 K. From the combined magnetic-quadrupole 
interaction the angle 6 formed by gz and H,#, the 7-parameter, 
and the sign of QS were deduced and information on the local spin 
structure is derived. Studies conducted with the 123 material (T-. = 
90 K) reveal a broad unsplit line at temperatures down to 60 K fol- 
lowed by an abrupt onset of a magnetic interaction corresponding 
to Hey (Sn) = 8.3 (7) KOe. The hyperfine field decreases with de- 
creasing temperature reaching 6.0(1) KOe at 16 K. The onset of 
the magnetic interaction at the ''®Sn nucleus is explained as due 
to a local depletion of holes following the Sn** doping and a con- 
sequent quenching of the magnetic fluctuations in its vicinity. 5 
refs., 5 figs. 
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11917 Tunneling in high-temperature superconductors. 
Gray, K.E. (Argonne National Lab., IL (USA)). Modem Physics 
Letters B (USA), 2(10): 1125-1130 (Nov 1988). DOE Contract W- 
31-109-ENG-38. 

Tunneling measurements are important for investigations of pos- 
sible new mechanism of superconductivity in the high-temperature 
superconductors (HTS). The magnitude of the energy gap com- 
pared to the transition temperature, is a crucial parameter to 
distinguish between weak and strong couplings. Its temperature 
dependence also reveals information about possible theories and 
mechanisms. With only a few exceptions, tunneling measurements 
have been of the point-contact type, in which the tunneling tip is 
also used to clean the surface. In this paper, the tunneling appara- 
tus at Argonne is described in detail, together with a discussion of 
tests done on conventional superconductors, in a study of an or- 
ganic superconductor. 


11918 Monte Carlo calculation of dynamical properties of 
the two-dimensional Hubbard model. White, S.R. (Department of 
Physics, University of California, Santa Barbara, Santa Barbara, 
California 93106 (USA)); Scalapino, D.J.; Sugar, R.L.; Bickers, N.E. 
Physical Review Letters (USA), 63(14): 1523-1526 (2 Oct 1989). 

A new method is introduced for analytically continuing imaginary- 
time data from quantum Monte Carlo calculations to the 
real-frequency axis. The method is based on a least-squares fitting 
procedure with constraints of positivity and smoothness on the 
real-frequency quantities. Results are shown for the single-particle 
spectral-weight function and density of states for the half-filled two- 
dimensional Hubbard model. 


11919 Consequences of time-reversal-symmetry violation in 
models of high-7- superconductors. Halperin, B.|. (Lyman Labo- 
ratory of Physics, Harvard University, Cambridge, Massachusetts 
02138 (USA)); March-Russell, J.; Wilczek, F. Physical Review 
[Section] B: Condensed Matter (USA), 40(13): 8726-8744 (1 Nov 
1989). 

We consider some observable consequences of the possible 
breaking of the discrete space-time symmetries P and T in high-T; 
superconducting materials, as occurs in anyon models. It is ar- 
gued, within these models, that at least two species of anyons are 
expected to occur, as a result of a quasimagnetic modification of 
the algebra of translations. We find that there is an intrinsic orbital 
magnetic moment perpendicular to each anyon layer, whose sign 
depends on the sign of the broken symmetry in the layer. If the 
coupling between layers is ferromagnetic, there should be a num- 
ber of observable bulk effects, including optical rotation and 
anomalous transport properties analogous to a Hall conductance, 
which would occur even in the absence of an external magnetic 
field. Depending on the sample geometry, there may be a mag- 
netic domain structure and/or fringing magnetic fields, and there 
may be a difference in the value of H,, for positive and negative 
magnetic fields. If the coupling between planes is antiferromag- 
netic, so that the sign of the broken P and T symmetry alternates 
between planes, the bulk effects are absent, but the broken sym- 
metry may be detected in principle by surface-sensitive probes or 
by weak effects in neutron scattering. Measurements of muon spin 
relaxation provide a local probe that should be a sensitive detector 
of broken P and T symmetry in either the ferromagnetic or antifer- 
romagnetic case. For the model of dilute, weakly interacting 
anyons, we show that the magnitude of the intrinsic orbital mag- 
netic moment can be obtained exactly by a direct physical 
argument. Our analysis determines all of the coefficients in the ef- 
fective London Lagrangian, including the Chern-Simons-type 
terms, if the value of the compressibility is known. 


11920 Quantum mechanics of the fractional-statistics gas: 
Hartree-Fock approximation. Hanna, C.B. (Department of 
Physics, Stanford University, Stanford, California 94305 (USA)); 
Laughlin, R.B.; Fetter, A.L. Physical Review [Section] B: Con- 
densed Matter (USA), 40(13): 8745-8758 (1 Nov 1989). DOE 
Contract W-7405-ENG-48. 

The two-dimensional ideal gas of particles obeying v fractional 
Statistics is transformed to the Fermi representation and studied in 
the Hartree-Fock approximation. The extremal ground state is 
shown to be composed of Landau orbitals. When the filling factor 
(1—v)—" of the ground state is an integer, a logarithmically large 
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energy gap appears in the single-particle excitation spectrum, and 
the particle and hole states are charged vortices with circulation 
+(1-v)h/m. The linear dependence of the total energy on the den- 
sity, together with the presence of this gap, suggests that the true 
ground state at these fractions is a superfluid. 
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Refer also to citation(s) 11786, 11787, 11788, 11789, 11790, 
11791, 11796, 11798, 11799, 11801, 11802, 11842, 11844, 11919, 
12167, 12168 


11921 (ALS/TR-89-12) Longitudinal oscillations of bars. 
(Prodol'nye kolebaniya sterzhnei). Shapiro, G.S. (AN Armyanskoj 
SSR, Erevan (USSR). Inst. Mekhaniki). 36p. Translated from Prik- 
ladnaya Matematika i Mekhanika; 10: 598-616(1946). : (Apr 1989). 

ored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. 

The paper takes up longitudinal oscillations of bars whose mate- 
rials do not follow Hooke’s law, as well as non-elastic longitudinal 
oscillations. The first part discusses non-linear problems of longitu- 
dinal oscillation: propagation of one-directional waves, reflection of 
waves due to sudden changes in cross section of the bar and 
modulus of elasticity; and bars of variable cross section. Hooke’s 
law is derived as a particular case and the author points out the er- 
ror in the results of L. Donnell for the problem of reflection of 
waves and for the problem of oscillation of bars of variable cross 
section. These results are obtained by the method suggested by S. 
Christianovich for investigations of unsteady flows in open 
channels. The second part of the work deals with longitudinal oscil- 
lations in case of plastic deformations. The problem was set up by 
Kh. Rakhmatulin, who reached an exact solution for a special case 
when the pressure momentaneously increased over the butt-end of 
a semi-infinite bar decreases according to the power law. 16 refs., 
16 figs., 3 tabs. 


11922 (ALS/TR-89-13) The propagation of plane elastic 
plastic waves. (O rasprostranenii ploskikh uprugo-plasticheskikh 
voin). Rakhmatulin, Kh.A (AN Armyanskoj SSR, Erevan (USSR). 
Inst. Mekhaniki); Shapiro, G.S. 11p. Translated from Prikiadnaya 
Matematika i Mekhanika; 12: 369-374(1948). : (May 1989). 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. 

This article deals with the propagation of longitudinal elastic- 
plastic waves in a semi-infinite rod under the assumption that the 
pressure exerted on the end of the rod remains constant for a cer- 
tain time. Two cases are considered: after attaining its maximum 
value, the pressure remains constant, then gradually falls to zero; 
and the pressure attains its maximum value instantaneously, 
remains constant, and then falls instantaneously to zero. It is as- 
sumed that the material of the rod has linear reinforcement. 3 refs., 
8 figs. 


11923 (ALS/TR-89-36) Propagation of electromagnetic 
waves along a single wire. (Rasprostranenie elektromagnitnikh 
voin po odnomu provodu). Viadimirsky, V.V. 21p. Translated from 
Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya; 8: No. 3, 
139-149(1944). : (20 Nov 1989). Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC04-76DP00789. 

The problem of the propagation of radio waves between two cor- 
responding points connected by a single wire can be naturally 
divided into two parts: the question of what kind of electronic 
waves in general are possible in a space when it contains a 
stretched conductor and the question of the excitation and recep- 
tion of these waves. The first part of the problem was considered 
by Sommerfeld for the case of an infinitely long thin cylindrical con- 
ductor which is in an unbounded space filled with a homogeneous 
dielectric. The second question has not been explored fully enough 
up to the present time. The most detailed study, by Noether con- 
tains a fairly general solution of the problem of radiation in the 
presence of a concentrated source of energy; however, the discus- 
sion of this solution was not reduced to any formulas that would 
make it possible to carry out a technical calculation of the radio link 
in the case that is of interest to us, and a number of characteristic 
features of the solution remained unexplained. 6 refs. 





11924 (DOE/ER/13846-2) Mathematical models of hystere- 
sis: Progress report, January 1989-December 1989. 
Mayergoyz, |.D. Maryland Univ., College Park, MD (USA). Dept. of 
Electrical Engineering. Aug 1989. 5p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract FG05-88ER13846. Order Number 
DE90003908. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

This report discusses the Preisach model and Bean-London 
model of magnetic field hysteresis. (LSP) 


11925 (ENEA-RT-TIB-88-42) Cayley-Klein parameters and 
evolution of two and three-level systems and squeezed states. 
Dattoli, G.; Torre, A. ENEA, Frascati (Italy). Centro Ricerche Ener- 
gia. May 1989. 26p. Order Number DE90733566. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

Submitted to Journal of Mathematical Physics. 

Lie algebraic methods have provided a useful mathematical 
framework to construct numerical codes for the desgin of magnetic 
optics for transport channels in particle accelerators and these 
techniques have also successfully been exploited in atomic, nu- 
clear and particle spectroscopy. Relative to renewed interest in the 
algebraic treatment of problems in optics and quantum optics, this 
paper analyzes the time-behaviour of quantum states ruled by 
Hamiltonians linear in the SU(2), SU(1,1) and SU(3) Lie groups 
generators in terms of the Cayley-Klein parameters, originally intro- 
duced in classical mechanics. The link is also pointed out between 
the Cayley-Klein parameters and the Wei-Norman ordering func- 
tions, exploited in the context of the Schroedinger representation. 


11926 (INIS-mf—11565) Advances in X-ray techniques anal- 
ysis. Vol. 6: 6. National seminar and 2. Latin American X-ray 
techniques analysis in progress. (SARX’ 87). Riveros de la 
Vega, J.A. (ed.) (Comite Nacional de Espectroscopia de Rayos X, 
Cordoba (Argentina)). Comite Nacional de Espectroscopia de 
Rayos X, Cordoba (Argentina). 1987. 243p. (in Spanish). (CONF- 
8711334—: 6. national seminar and 2. Latin American seminar on 
X-ray techniques analysis in progress (SARX '87), Bahia Bianca 
(Argentina), 9-13 Nov 1987). Order Number DE90705997. Avail- 
able from NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 
Individual papers in this volume are separately indexed. 


11927 (INIS-mf—11565, pp. 91-94) Evaluation of new expres- 
sions for the X-ray characteristic distribution function phi(rhoz) 
and its application to the correction models method by atomic 
number, absorption and fluorescence (ZAF). Castellano, G. 
(Cordoba Univ. Nacional Argentina. Facultad de Matematica, As- 
tronomia y Fisica (Argentina)); Trincavelli, J.; Del Giorgio, M.; 
Riveros, J. Comite Nacional de Espectroscopia de Rayos X, 
Cordoba (Argentina). 1987. (in Spanish). (CONF-8711334—: 6. na- 
tional seminar and 2. Latin American seminar on X-ray techniques 
analysis in progress (SARX ’87), Bahia Blanca (Argentina), 9-13 
Nov 1987). In Advances in X-ray techniques analysis. Vol. 6: 6. 
National seminar and 2. Latin American X-ray techniques analysis 
in progress. (SARX’ 87). Order Number DE90705997. Available 
from NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

Recent models for the distribution function given by Sewell, Love 
and Scott (1985) and by Pouchou and Pichoir (1986) are com- 
pared with those models which have shown a good agreement 
with experimental data. The validity of the basis on which the dif- 
ferent models have been developed is discussed. (Author). 


11928 (UCRL-52000-88-11, pp. 24-28) Evidence of localized 
wave transmission. Lawrence Livermore National Lab., CA (USA). 
1988. In Energy and Technology Review, November 1988. Order 
Number DE89007941. Available from NTIS, PC A03/MF A01. 

LLNL [Lawrence Livermore National Lab.] experiments to test the 
feasibility of launching an acoustic, directed-energy pulse train 
(ADEPT) in water have demonstrated localized transmission of 
wave energy far beyond the classical Rayleigh length that defines 
the boundary between near-field and far-field transmission for 
Gaussian (diffraction-limited) pulses. The results of the experiments 
are in excellent agreement with computer simulations. 


11929 Direct approach to operator conformal constructions: 
from fermions to primary fields. Halpern, M.B. (Department of 
Physics, University of California). Annals of Physics (New York) 
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(USA), 194(2): 
76SF00098. 

| discuss the direct solution of Sugawara and coset construc- 
tions, including a path to construction of the primary fields. The 
basic tools are (1) a construction of affine-conformal highest-weight 
states, pretensors and tensors form quantum-irreducible represen- 
tations of the currents of affine g, and (2) construction of primary 
fields by factorization and boosting of the pretensors. Large classes 
of pretensors are easily obtained in fermionic constructions, and 
guesswork is minimized with factorization of bosonized fermionic 
pretensors: The simplest case constructs conformal-weights 
hg=mMN(n-N)/2n of SUm(n) and hk=mN(n-Ny/n of SUm(n)@SUm(n)/ 
SU2m(n) and extension to simply-laced g is clear. More general 
cases are left for future study. © Academic Prss, Inc. 1989 


247-280 (Sep 1989). DOE Contract AC03- 


11930 Phase-space representations of the Bloch equation. 
O'Connell, R.F.; Wang, L. Physical Review [Section] A: Genera 
Physics (USA), 31(3): 1707-1711 (Mar 1985). 

The authors discuss the phase-space representation of the Bloch 
equation and present analytic expressions for two generalized 
classes of distribution functions. Series solutions to order of A? are 
given. The authors conclude that the Wigner quantum corrections 
are the simplest among the two general classes of distribution 
functions. 21 refs. 


11931 Multivariable Meixner, Krawtchouk, and Meixner— 
Pollaczek polynomials. Tratnik, M.V. (CNLS and Theoretical 
Division, Los Alamos National Laboratory, Los Alamos, New Mex- 
ico 87545 (US)). Joumal of Mathematical Physics (New York) 
(USA), 30(12): 2740-2749 (Dec 1989). 

A multivariable biorthogonal generalization of the Meixner, 
Krawtchouk, and Meixner—Pollaczek polynomials is presented. It is 
shown that these are orthogonal with respect to subspaces of 
lower degree and biorthogonal within a given subspace. The 
weight function associated with the Krawtchouk polynomials is the 
multivariate binomial distribution. 


11932 Angular reduction in multiparticle matrix elements. 
Lehman, D.R. (Physics Department, The George Washington Uni- 
versity, Washington, DC 20052 (US)); Parke, W.C. Joumal of 
Mathematical Physics (New York) (USA), 30(12): 2797-2806 (Dec 
1989). 

A general method for reduction of coupled spherical harmonic 
products is presented. When the total angular coupling is zero, the 
reduction leads to an explicitly real expression in the scalar prod- 
ucts of the unit vector arguments of the spherical harmonics. For 
nonscalar couplings, the reduction gives Cartesian tensor forms for 
the spherical harmonic products; tensors built from the physical 
vectors in the original expression. The reduction for arbitrary cou- 
plings is given in closed form, making it amenable to symbolic 
manipulation on a computer. The final expressions do not depend 
on a special choice of coordinate axes, nor do they contain az- 
imuthal quantum number summations, or do they have complex 
tensor terms for couplings to a scalar; consequently, they are eas- 
ily interpretable from the properties of the physical vectors they 
contain. 


11933 Gravitational analogs of the Aharonov-Bohm effect. 
Bezerra, V.B. (Center for Theoretical Physics, Laboratory for Nu- 
clear Science and Department of Physics, Massachusetts Institute 
of Technology, Cambridge, Massachusetts 02139 (US)). Journal of 
Mathematical Physics (New York) (USA), 30(12): 2895-2899 (Dec 
1989). 

A quantum scalar particle is considered in the following back- 
ground gravitational fields due to (a) a tubular matter source with 
axial interior magnetic field and vanishing exterior magnetic field; 
(b) slowly moving mass currents (weak approximation); and (c) a 
spinning cosmic string. It is shown that in the flat space-time 
around these sources, the energy spectrum and wave function of 
the particle depend on the amount of matter and magnetic field 
(tubular matter source case), on the velocity of the moving mass 
currents, and on the angular momentum in the spinning cosmic 
string case. These represent gravitational analogs of the Aharonov— 
Bohm effect in electrodynamics and are due to global (topological) 
features of the background space-times under consideration. 
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11934 Nonlinear Schroedinger equation and dissipative 

dynamics in periodic fields. Huang, Y. (Department of 
Chemistry, University of Kansas, Lawrence, Kansas 66045 (USA)); 
Chu, S.; Hirschfelder, J.O. Physical Review [Section] A: General 
Physics (USA), 40(8): 4171-4181 (15 Oct 1989). 

The nonlinear dynamics of dissipative quantum systems in peri- 
odic fields is studied in the framework of a Gisin-like nonlinear 
Schroedinger equation with deterministic nonunitary quantum fric- 
tion terms describing the system-bath couplings. The virtue of this 
nonunitary evolution is that it is compatible with Dirac’s superposi- 
tion principle and the Hilbert-space structure of quantum 
kinematics. Floquet theory and the generalized Van Vieck nearly 
degenerate perturbation method are used to facilitate both analyti- 
cal and numerical solutions. Closed-form analytic solutions can be 
obtained in the long-time average approximation or within the 
rotating-wave approximation. The methods are applied to the study 
of dissipative quantum dynamics of two-level systems driven by in- 
tense periodic fields. It is found that the system asymptotically 
approaches a limit cycle (whose orientation is subject to the quan- 
tum friction constraint), regardless of the strength of the perturbed 
fields and the nonlinearity constant, indicating quantum suppres- 
sion of classical chaos. Further, each point of the limit cycle is 
found to be an attractor and y(t) exhibits a fractal-like evolution 
pattern in the course of time. The structure of the limit cycle de- 
pends strongly upon field intensity and frequency as well as the 
order of nonlinear multiphoton transitions. The power spectrum of 
the Bloch vector trajectory exhibits a dynamical symmetry inherent 
in the dissipative system and in the asymptotic limit cycle. A theo- 
retical analysis is presented for the understanding of the origin and 
the role of the dynamical symmetry. 


11935 Damped relaxation techniques to calculate relativistic 
bound states. Bottcher, C. (Physics Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37831 (USA)); Strayer, M.R.; 
Umar, A.S.; Reinhard, P. Physical Review [Section] A: General 
Physics (USA), 40(8): 4182-4189 (15 Oct 1989). DOE Contract 
AC05-840R21400. 

We discuss a class of damped relaxation methods for finding 
stationary (bound-state) solutions of relativistic wave equations rep- 
resented by matrix equations on a discrete space lattice. Model 
calculations are presented for the Schroedinger and Dirac equa- 
tions using a point-Coulomb potential for which analytic solutions 
can be obtained. A numerical application using a Gaussian poten- 
tial in one dimension illustrates the general procedure for practical 
applications. As a realistic example, we study the Dirac equation 
on a three-dimensional Cartesian lattice using the Coulomb poten- 
tial of a uniform charge distribution. 


11936 Nearest-neighbor level spacing distributions: On the 
transition from the regular to the chaotic regimes. Alhassid, Y. 
(A. W. Wright Nuclear Structure Laboratory); Levine, R.D. Physical 
Review [Section] A: General Physics (USA), 40(9): 5277-5283 (1 
Nov 1989). 

The statistical mechanics of the distribution of Hamiltonian matrix 
elements in the intermediate coupling regime is discussed. Starting 
from an integrable limit, a coupling of increasing strength is im- 
posed in a manner pioneered by Dyson [J. Math. Phys. 3, 421 
(1962)]. In the long-time limit one approaches the Gaussian orthog- 
onal ensemble distribution. Equivalent results can be obtained by 
the method of maximum entropy. The special case of a two-level 
system is worked out in detail. Except for the strictly integrable limit, 
the spacing distribution for small spacings is shown to be propor- 
tional to the spacing. The intensity distribution for small intensities 
is proportional to the Porter-Thomas distribution. The dependence 
of these distributions on the coupling-strength parameter, which 
measures the deviations from regular behavior, is discussed. 


11937 The statistical mechanics of inhomogeneous hard 
rod mixtures. Vanderlick, T.K. (Chemical Engineering and Materi- 
als Science, University of Minnesota, Minneapolis, Minnesota 
55455 (USA)); Davis, H.T.; Percus, J.K. Joumal of Chemical 
Physics (USA), 91(11): 7136-7145 (1 Dec 1989). 

The exact statistical mechanical solution to the problem of an 
equilibrium inhomogeneous classical one-dimensional mixture of 
hard rods is presented. From the solution, thermodynamic proper- 
ties, density profiles, and correlation functions of hard rod fluids 
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confined to small regions (micropores) can be calculated. The the- 
ory is applied to investigate microstructure, pore pressures, and 
pore adsorption selectivity of micropores in equilibrium with binary 
hard rod mixtures. A prescription is suggested for generalizing the 
one-dimensional results to higher dimensions. 
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11938 (BNL-43493) Upper limits on neutron bursts emitted 
from Ti pressurized D2 gas cells. Rugari, S.L. (Yale Univ., New 
Haven, CT (USA). Wright Nuclear Structure Lab.); France, R.H. Ill; 
Gai, M.; Lund, B.J.; Smolen, S.D.; Zhao, Z.; Jones, S.E.; Hack, 
J.E.; Zilm, K.W.; Lynn, K.G. Brookhaven National Lab., Upton, NY 
(USA). 27 Oct 1989. 18p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH00016. Order Number 
DE90004962. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

In a search for bursts of neutrons from Ti in pressurized D2 gas 
cells, no statistically significant deviations from the background 
were observed for events where five or more neutrons are de- 
tected over a ten day experiment, including 103 hours of counting 
with cells on, and 28 hours counting of various backgrounds. Up to 
four cells were used including some 60 grams of 662-Ti fillings in a 
pressurized cylinder with 40-60 atmosphere of D2 gas. Other Ti 
samples were used too. The samples were cooled to liquid nitro- 
gen temperature and placed in front of the neutron detector while 
warming up to room temperature. Seven cooling cycles were used, 
for each sample. The neutron detector system included 12 liquid 
scintillator neutron detectors, arranged in a close packed geometry, 
with six detectors in the upper hemisphere and six in the lower 
hemisphere. A central detector placed 2 cm from the cells was 
used, in each hemisphere, as a scatterer for a time of flight coinci- 
dence measurement, yielding the total coincidence efficiency of 
e=2+1%. The system was also used in singles mode to allow for 
counting with large efficiency. A neutron event is characterized by 
measuring its pulse heights, pulse shapes, and in some cases its 
time of flight. Special attention was given to reducing the back- 
ground by using massive shielding, cosmic ray veto counters and 
geometrical arrangement that allowed to distinguish between a 
background event and expected data events. The so obtained 
background rate is 100 cph in the “singles mode” and in the upper 
hemisphere 0.4 cph in the “coincidence mode.” We are currently 
continuing our data analysis in search for random emission and a 
detailed study of background effects that may reveal the origin of 
conflicting results reported on neutron emission from “cold fusion.” 
3 refs., 5 figs., 3 tabs. 


11939 (LA-UR-89-4070) Muon-catalyzed fusion theory: In- 
troduction and review. Cohen, J.S. Los Alamos National Lab., 
NM (USA). [1989]. 16p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-36. (CONF-8909262-2: Muon cat- 
alyzed fusion meeting, Oxford (UK), 10-13 Sep 1989). Order 
Number DE90004834. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

Muon-catalyzed fusion (uCF) has proved to be a fruitful subject 
for basic physics research as well as a source of cold nuclear fu- 
sion. Experiments have demonstrated that over 100 fusions per 
muon can be catalyzed by formation of the dtu molecule in mix- 
tures of deuterium and tritium. After a brief review of the subject's 
history, the dt catalysis cycle and the principal relations used in 
its analysis are described. Some of the important processes in the 
uCF cycle are then discussed. Finally, the status of current re- 
search is appraised. 52 refs., 7 figs. 


11940 (ORNL/TM-11322) A preliminary investigation of 
cold fusion by electrolysis of heavy water. Scott, C.D.; 
Mrochek, J.E.; Newman, E.; Scott, T.C.; Michaels, G.E.; Petek, M. 
Oak Ridge National |_ab., TN (USA). Nov 1989. 31p. Sponsored by 
U.S. DOE Energy Research. DOE Contract ACO5-840R21400. Or- 
der Number DE90004383. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

Several tests have been made with electrolytic cells utilizing 0.1 
to 0.2 N LiOD in D2© as the electrolyte and a palladium cathode 





surrounded by a wire-wound platinum anode operating at cathode 
current densities of 100 to 600 mA/cm*. The cathodes were 
swaged to diameters of 2.8 or 5.5 mm with 8.0 to 8.5 cm of active 
length and then annealed in some tests. The electrolyte tempera- 
ture was controlled and heat was removed by flowing water in a 
cooling jacket, and the cell was insulated. Cooling water and elec- 
trolyte temperatures were determined by thermocouples; neutron 
and gamma-ray spectra were measured; and the electrolyte was 
periodically analyzed for tritium. In one test, an internal wire coil of 
platinum coated with palladium black was used in a closed system 
to recombine the electrolytically generated D2 and O2 without re- 
lease of any off-gas. The electrolyte was periodically sampled and 
electrolyte of the nominal concentration was added to replace the 
volume withdrawn; makeup D2O was also added, when required, 
in those experiments which did not include a recombiner. Neutron 
and gamma-ray spectra were recorded on magnetic media; tem- 
peratures, coolant flow rate, and voltages were recorded and, in 
the last two experiments, acquired by a computer data acquisition 
system. Tests up to 1000 h in duration were made, and in some 
experiments excess power was detected for periods of many 
hours, usually in the range of 5 to 15%. However, during one 12-h 
period, excess power of up to 50% was observed. On three sepa- 
rate occasions, the neutron count rate exceeded the background 
by three standard deviations; in addition, an apparent transient 
increase of tritium in the electrolyte by at least a factor of 25 oc- 
curred during one test. 8 refs., 14 figs., 3 tabs. 
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Refer also to citation(s) 11118, 11163, 11186, 11720, 11726, 
11739, 12027, 12029, 12030, 12061, 12063, 12066, 12069, 12071, 
12072, 12073, 12074, 12075, 12079, 12082, 12116, 12118, 12123, 
12154 


11941 (AD-A-212122/6/XAB) Research on heating, instabili- 
ties, turbulence, and rf (radiofrequency) emission from 
electric-field dominated plasmas. Final report, 15 March 1986- 
14 May 1989. Roth, J.R.; Alexeff, |. Tennessee Univ., Knoxville, TN 
(USA). Plasma Science Lab. 1 Jul 1989. 238p. (UTK-PSL—89-2). 
Available from NTIS, PC A11/MF A01. 

This contract has supported four research programs: (1) a pro- 
gram of research on plasma turbulence; (2) a program of research 
on piasma heating by collisional magnetic pumping; (3) a research 
program on the Orbitron submillimeter maser; and (4) the initial 
phase of a program on plasma cloaking of military targets for pro- 
tection against radar and directed microwave energy weapons. 
Progress in these areas is documented in the text of this final re- 
port and in the twenty archival publications included in the 
appendices to this report. In addition to the above four research ar- 
eas, work is continuing on plasma diagnostic development, and the 
development of new state-of-the-art data analysis and reduction 
methods, including software development for on-line reduction of 
Langmuir probe, capacitive probe, and other diagnostic information. 
The authors are also developing the capability to analyze 
electrostatic-potential fluctuations by the methods of nonlinear dy- 
namics. An important part of our research program has been the 
training of graduate and undergraduate research assistants in 
state-of-the-art methods in the fields of high-temperature plasma 
physics, plasma diagnostics, communications, and related areas. 


11942 (CONF-891240—1) Resistive MHD stability studies 
for ATF plasmas during operation in the second stability 
regime. Charlton, L.A.; Leboeuf, J.N.; Carreras, B.A.; Dominguez, 
N.; Lynch, V.E. Oak Ridge National Lab., TN (USA). [1989]. 4p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. From First international Toki conference on plasma 
physics and controlled nuclear fusion; Toki (Japan); 4-8 Dec 1989. 
Order Number DE90004300. Available from NTIS, PC A02/MF 
A01; OSTI; INIS; GPO Dep. 

Self stabilization effects were experimentally observed in the first 
period of operation of the ATF device. This effect is reproduced by 
the nonlinear calculations. 6 refs., 3 figs. 


11943 (CONF-891240—4) Dissipative trapped electron 
modes in / = 2 torsatrons. Carreras, B.A. (Oak Ridge National 
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Lab., TN (USA)); Dominguez, N.; Lynch, V.E.; Diamond, P.H. Oak 
Ridge National Lab., TN (USA). [1989]. 4p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. From 
First international Toki conference on plasma physics and con- 
trolled nuclear fusion; Toki (Japan); 4-8 Dec 1989. Order Number 
DE90004919. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

Trapped electron modes in stellarators can be more unstable 
than those in tokamaks. They could be easier to detect in a stel- 
larator and may be responsible for anomalous losses in the low 
collisionality regime. 5 refs., 1 fig. 


11944 (DOE/ER/53211-01) Advanced development of parti- 
cle beam probe diagnostic systems: Technical progress report 
covering the period December 1, 1988 through November 30, 
1989. Hickok, R.L.; Crowley, T.P.; Connor, K.A. Rensselaer Poly- 
technic Inst., Troy, NY (USA). Nov 1989. 4p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-85ER53211. Order 
Number DE90005424. Available from NTIS, PC AO2/MF A01; 
OSTI; INIS; GPO Dep. 

This progress report for DOE Grant FG02-85ER53211 covers 
the period 1 December 1988 through 30 November 1989. The 
major thrust of the research program during this period was the de- 
sign and the initiation of fabrication of a 2 MeV Heavy lon Beam 
Probe System for TEXT-Upgrade. In addition, some effort was de- 
voted to improving beam probe measurements and in evaluating 
the possibility of measuring magnetic fluctuations with heavy ion 
beam probes. 1 fig. 


11945 (DOE/ET/51013-265) Electron cyclotron assisted 
startup and heating scenarios in the Compact ignition Toka- 
mak (CIT). Porkolab, M. (Massachusetts Inst. of Tech., Cambridge, 
MA (USA). Plasma Fusion Center ); Bonoli, P.T.; Englade, R.; 
Myer, R.C.; Smith, G.R.; Kritz, A.H. Massachusetts Inst. of Tech., 
Cambridge, MA (USA). Plasma Fusion Center. May 1989. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO2-78ET51013;W-7405-ENG-48;AC02-76CH03073;FG02-8 
(PFC/CP-89-1 ;CONF-8905120-23: 8. topical conference on radio 
frequency power in plasmas, irvine, CA (USA), 1-3 May 1989). Or- 
der Number DE90004167. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

The Compact Ignition Tokamak (CIT) operating scenario calls for 
ramping the toroidal magnetic field from By = 8.0 to 10.0 Tesia in a 
few seconds, followed by a burn cycle and a ramp-down cycle. Si- 
multaneously, the plasma must be heated from an initial low beta 
equilibrium (8 ~ 0.44% at 7.0 to 8.0 Tesla) to a final burn equilib- 
rium (8 = 2.5-5.5%) having 10.0 Tesla on the magnetic axis. This 
paper proposes ECRF heating of CIT to ignition utilizing a constant 
source frequency but with a time dependent, variable angle of in- 
jection. 10 refs., 3 figs. 


11946 (DOE/ET/51013—-T219) Simulation of drift wave tur- 
bulence: Trapped structures and a new nonadiabatic electron 
model. Crotinger, J.A. (Massachusetts Inst. of Tech., Cambridge, 
MA (USA). Plasma Fusion Center). Massachusetts Inst. of Tech., 
Cambridge, MA (USA). Mar 1989. 123p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-78ET51013. (PFC/RR-89- 
14). Order Number DE90004893. Available from NTIS, PC AO6/MF 
A01; OSTI; INIS; GPO Dep. 

The development of trapped structures in decaying and satu- 
rated drift wave turbulence is studied via computer simulation. A 
two-dimensional electrostatic fluid model is used. The turbulence 
which evolves in the pure decay runs (no nonadiabatic electrons) 
is characterized by tightly bound monopole vortices and a very nar- 
row frequency spectrum. These results are qualitatively similar to 
results found in two dimensional Navier-Stokes simulations. For the 
studies of saturated turbulence, rather than simply introducing the 
linear growth rate, a new nonadiabatic electron model is used. This 
model takes into account the effects of broadening and shifting of 
the frequency spectrum which results from the strongly nonlinear 
character of the problem—effects which are found to be very impor- 
tant in the turbulent states which are studied. These states are 
characterized by broadened frequency spectra, with strong damp- 
ing on the nonadiabatic electrons at high-k and along the k,-axis. 
Trapped structures are observed in many of the saturated simula- 
tions, even in the presence of moderately broad frequency spectra. 
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The extent of the trapping varied dramatically, becoming a much 
stronger effect as the RMS electric field increased. 71 refs., 39 
figs., 11 tabs. 


11947 (ENEA-RT-FUS-88-12) Contributions to the interna- 
tional school of plasma physics ‘Piero Caldirola’ (Varenna, 
7-15 Sep 1988). ENEA, Frascati (italy). Centro Ricerche Energia. 
Feb 1989. 36p. (CONF-8809415—Exc.: International School of 
Plasma Physics, Varenna (italy), 6-16 Sep 1988). Order Number 
DE90705991. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Individual contributions to these proceedings are separately in- 
dexed. 


11948 (ENEA-RT-FUS-89-2) Spectrum of H-like chromium 
from the FT tokamak. Bartiromo, R.; Bombarda, F.; Giannelia, R. 
ENEA, Frascati (Italy). Centro Ricerche Energia. Jun 1989. 11p. 
Order Number DE90733784. Available from NTIS (US Sales Only), 
PC AO3/MF A01. 

Submitted to Physics Review A: Brief reports. 

This brief communication presents detailed measurements of the 
H-like chromium X-ray line spectrum observed in the Frascati FT 
tokamak (ENEA, Italy), by means of a high resolution bent crystal 
spectrometer. The relative positions and line intensities of the reso- 
nance Lyman alpha doublet and of all the dielectronic satellite lines 
were compared with the wavelengths and intensity factors calcu- 
lated by several authors. The results show overall good agreement 
with theoretical predictions. 


11949 (ENEA-RT-FUS—89-03) Broadening of the lower 
hybrid k/paraliel/spectrum by toroidal effects. Barbato, E.; Ro- 
manelli, F. ENEA, Frascati (Italy). Centro Ricerche Energia. Jun 
1989. 19p. Order Number DE90733788. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

Submitted to Physics of Fluids. 

An open question in the theory of current drive (CD) and electron 
heating by lower hybrid (LH) waves in tokamaks is the so called 
gap problem. In order to control the current density profile in a way 
which is not fully empirical and to optimize the CD efficiency by 
conveniently maximizing the fraction of absorbed power, some ef- 
forts should be devoted to solve this problem. The use of combined 
Fokker-Planck codes and ray tracing codes in toroidal plasmas is, 
up to now, the only self consistent scheme which provides quanti- 
tative information on the power deposition profile and the current 
density profile. The use of such codes has been successfull in sim- 
ulating experiments and in showing that toroidal geometry affects 
the evolution of k parallel (the component of the wave vector paral- 
lel to the magnetic field) along the lower hybrid wave trajectories. 
In this paper, such variations are investigated both analitically and 
numerically. The main parameters governing this phenomenon are 
found and how k parallel upshift can occur within this scheme is 
elucidated. As a figure of merit, a k parallel upshift factor is defined 
and discussed in a dimensionless parameter space in which all the 
LH experiments can be represented. As a final point, by analyzing 
different experimental situations, the Authors examine whether and 
when toroidal effects can fill the gap between the high phase ve- 
locity of the injected LH waves and the electron thermal velocity. 


11950 (ENEA-RT-FUS—89-5) Models of plasma transport 
based on microturbulence. Romanelli, F. ENEA, Frascati (Italy). 
Centro Ricerche Energia. Jun 1989. 21p. (CONF-890302-21: 16. 
European conference on controlled fusion and plasma physics, 
Venice (Italy), 13-17 Mar 1989). Order Number DE90733783. Avail- 
able from NTIS (US Sales Only), PC AO3/MF A01. 

Paper presented at the 16th European conference on controlled 
fusion and plasma physics (Venice, 13-17 Mar 1989). 

A review is presented of the most important microinstability 
based models of anomalous transport. Possible experimental evi- 
dence in favour of electrostatic or electromagnetic (ion temperature 
gradient, trapped electron, microtearing and resistive balloning 
modes) turbulence are discussed. Focusing the attention on the 
ion temperature gradient driven mode, the most relevant results of 
the stability analysis of this mode are reviewed and discussed in 
connection with the improved confinement regimes observed in the 
presence of peaked density profiles. Then, after a brief analysis of 
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the other microinstability based models, the connection with the 
scaling laws for the global energy confinement time is discussed. 


11951 (ENEA-RT-FUS—89-06) Direct interaction approxima- 
tion: The statistically stationary problem. Ottaviani, M. ENEA, 
Frascati (Italy). Centro Ricerche Energia. Jun 1989. 14p. Order 
Number DE90733787. Available from NTIS (US Sales Only), PC 
AO03/MF A01. 

The practical importance of stationary statistics, and the need 
(i.e. in plasma physics studies) for numerically simpler equations, 
motivates the direct approach to the stationary direct interacion ap- 
proximation (DIA) problem. in this paper, stationary DIA equations 
are derived for a model system, and appropriate boundary condi- 
tions are introduced. Some properties of the stationary DIA are 
discussed, with special emphasis on the fluctuation-dissipation 
ansatz. The connection to the markovian closures is also eluci- 
dated . 


11952 (GA-A-19753) FOMA: A Fast Optical Multichannel 
Analyzer. Haskovec, J.S.; Bramson, G.; Brooks, N.H.; Perry, M. 
General Atomics, San Diego, CA (USA). Dec 1989. 3p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC03-89ER51114. 
(CONF-891007—112: 13. IEEE symposium on fusion engineering, 
Knoxville, TN (USA), 2-6 Oct 1989). Order Number DE90004093. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

A Fast Optical Multichannel Analyzer (FOMA) was built for spec- 
troscopic measurements with fast time resolution on the DIll-D 
tokamak. The FOMA utilizes a linear photodiode array (RETICON 
RL 1024 SA) as the detector sensor. An external recharge switch 
and ultrafast operational amplifiers permit a readout time per pixel 
of 300 ns. In conjunction with standard CAMAC digitizer and timing 
modules, a readout time of 500 us is achieved for the full 1024- 
element array. Data acquired in bench tests and in actual 
spectroscopic measurements on the Dill-D tokamak is presented to 
illustrate the camera's capability. 4 refs., 3 figs. 


11953 (GA-A-19757) Design and implementation of a 
Macintosh-CAMAC based system for neutral beam diagnos- 
tics. Wight, J. (General Atomics, San Diego, CA (USA)); Hong, 
R.M.; Phillips, J.C.; Lee, R.L.; Colleraine, A.P.; Kim, J. General 
Atomics, San Diego, CA (USA). Dec 1989. 5p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC03-89ER51114. (CONF- 
891007-104: 13. IEEE symposium on fusion engineering, 
Knoxville, TN (USA), 2-6 Oct 1989). Order Number DE90004100. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

An automated personal computer based CAMAC data acquisition 
system is being implemented on the DIli-D neutral beamlines for 
certain diagnostics. The waterflow calorimetry (WFC) diagnostic is 
the first system to be upgraded. It includes data acquisition by a 
Macintosh || computer containing a National Instruments IEEE-488 
card, and running their LabView software. Macintosh to CAMAC 
communications are carried out through an IEEE-488 crate con- 
troller. The Doppler shift spectroscopy, residual gas analysis, and 
armor tile infrared image diagnostics will be modified in similar 
ways. To reduce the demand for Macintosh CPU time, the exten- 
sive serial high-way data activity is performed by means of a new 
Kinetic Systems 3982 List sequencing Crate Controller dedicated 
to these operations. A simple Local Area Network file server is 
used to store data from all diagnostics together, and in a format 
readable by a standard commercial database. This reduces the 
problem of redundant data storage and allows simpler inter- 
diagnostic analysis. 3 refs., 4 figs. 


11954 (JET-R-89-07) The LIDAR Thomson scattering diag- 
nostic on JET. Salzmann, H. (Stuttgart Univ. (Germany, F.R.). 
Inst. fuer Plasmaforschung); Bundgaard, J.; Gadd, A. and others. 
Commission of the European Communities, Abingdon (UK). JET 
Joint Undertaking. 1989. 41p. Order Number DE90611261. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

By combining the time-of-flight or LIDAR principle with a Thom- 
son backscatter diagnostic, spatial profiles of the electron 
temperature and density can be measured with a single set of de- 
tectors for all spatial points. This approach considerably simplifies 
the collection optics required for measuring a spatial profile. The 
system is described and examples of measurements are given and 
compared with the results of other diagnostics. (author). 





11955 (LA-UR-—89-3720) The impedance of energy effi- 
ciency of a coaxial magnetized plasma source used for 
spheromak formation and sustainment. Barnes, C.W.; Jarboe, 
T.R.; Marklin, G.J.; Knox, S.0.; Henins, |. Los Alamos National 
Lab., NM (USA). [1989]. 7p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-7405-ENG-36. (CONF-8911130-5: 11. 
US/Japan workshop on field-reversed configurations and compact 
toroids, Los Alamos, NM (USA), 7-9 Nov 1989). Order Number 
DE90003220. Available from NTIS, PC AO2/MF A01; OSTI; INIS; 
GPO Dep. 

Electrostatic (dc) helicity injection has previously been shown to 
successfully sustain the magnetic fields of spheromaks and toka- 
maks. The magnitude of the injected magnetic helicity balances 
(within experimental error) the flux lost be resistive decay of the 
toroidal equilibrium. The problem of optimizing this current drive 
scheme hence involves maximizing the injected helicity (the 
voltage-connecting-flux product) while minimizing the current 
(which multiplied by the voltage represents the energy input and 
also possible damage to the electrodes). The impedance (voltage- 
to-current ratio) and energy efficiency of a de helicity injection 
experiment are studied on the CTX spheromak. Over several years 
changes were made in the physical geometry of the coaxial mag- 
netized plasmas source as well as changes in the external 
electrical circuit. The source could be operated over a wide range 
of external charging voltage (and hence current), applied axial flux, 
and source gas flow rate. A database of resulting voltage, helicity 
injection, efficiency, electron density, and rotation has been 
created. These experimental results are compared to an ideal mag- 
netohydrodynamic theory of magnetic flux flow. The theory is 
parameterized by the dimensionless Hall parameter, the ratio of 
electric to mass current. For a constant Hall parameter the theory 
explains why the voltage depends quadratically on the current at 
constant flux. The theory also explains the approximately linear de- 
pendence of the impedance-to-current ratio on the current-to-flux 
ratio of the source. 9 refs., 6 figs. 


11956 (LA-UR-89-4237) End-on soft x-ray imaging of Field- 
Reversed Configurations (FRCs) on the Field-Reversal-C 
(FRX-C)/Large Scale Modification (LSM) experiment. Taggart, 
D.P.; Gribble, R.J.; Bailey, A.D Ill; Sugimoto, Satoshi. Los Alamos 
National Lab., NM (USA). 1989. 7p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-7405-ENG-36. 
(CONF-8911130—9: 11. US/Japan workshop on field-reversed con- 
figurations and compact toroids, Los Alamos, NM (USA), 7-9 Nov 
1989). Order Number DE90004863. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

Recently, a prototype soft X-ray pinhole camera was fielded on 
FRX-C/LSM at Los Alamos and TRX at Spectra Technology. The 
soft X-ray FRC images obtained using this camera stand out in high 
contrast to their surroundings. It was particularly useful for studying 
the FRC during and shortly after formation when, at certain operat- 
ing conditions, flute-like structures at the edge and internal 
structures of the FRC were observed which other diagnostics could 
not resolve. Building on this early experience, a new soft X-ray pin- 
hole camera has been installed on FRX-C/LSM, which permits 
more rapid data acquisition and briefer exposures. It will be used to 
continue studying FRC formation and to look for internal structure 
later in time which could be a signature of instability. This paper 
summarizes the initial operation of this camera. 2 refs., 6 figs. 


11957 (ORNL/M-1031) ITER Experts’ meeting on density 
limits. Borrass, K.; Igitkhanov, Y.L.; Uckan, N.A. Oak Ridge Na- 
tional Lab., TN (USA). Dec 1989. 4p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC05-840R21400. (CONF- 
8909237-2: ITER R&D specialists meeting on density limits, 
Garching (Germany, F.R.), 20-22 Sep 1989). Order Number 
DE90004916. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

The necessity of achieving a prescribed wall load or fusion 
power essentially determines the plasma pressure in a device like 
ITER. The range of operation densities and temperatures compati- 
ble with this condition is constrained by the problems of power 
exhaust and the disruptive density limit. The maximum allowable 
heat loads on the divertor plates and the maximum allowable 
sheath edge temperature practically impose a lower limit on the 
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operating densities, whereas the disruptive density limit imposes an 
upper limit. For most of the density limit scalings proposed in the 
past an overlap of the two constraints or at best a very narrow 
accessible density range is predicted for ITER. Improved under- 
standing of the underlying mechanisms is therefore a crucial issue 
in order to provide a more reliable basis for extrapolation to ITER 
and to identify possible ways of alleviating the problem. 


11958 (PPPL—2664) A measurement of the local ion tem- 
perature gradient in the PLT tokamak. Lovberg, J.A. (Maxwell 
Labs., Inc., San Diego, CA (USA) ); Strachan, J.D. Princeton Univ., 
NJ (USA). Plasma Physics Lab. Dec 1989. 24p. by 
U.S. DOE Energy Research. DOE Contract AC02-76CH03073. Or- 
der Number DE90004978. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

Local ion temperature gradients were measured at two radial po- 

sitions in the PLT tokamak by counting escaping d(d,p)t protons on 
orbits at closely spaced intervals. A single surface barrier detector 
was used to make each gradient measurement, eliminating relative 
calibration uncertainties. The ion thermal diffusivities inferred 
through ion energy balance with the measured temperature gradi- 
ents are within a factor of two of Chang-Hinton neoclassical values 
for the *He-minority ICRH plasmas. 12 refs., 8 figs. 
11959 (PPPL-2665) 1987 calibration of the TFTR neutron 
spectrometers. Barnes, C.W. (Los Alamos National Lab., NM 
(USA) ); Strachan, J.D. Princeton Univ., NJ (USA). Plasma Physics 
Lab. Dec 1989. 43p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH03073. Order Number DE90004977. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The He neutron spectrometer used for measuring ion tempera- 
tures and the NE213 proton recoil spectrometer used for triton 
burnup measurements were absolutely calibrated with DT and DD 
neutron generators placed inside the TFTR vacuum vessel. The 
details of the detector response and calibration are presented. 
Comparisons are made to the neutron source strengths measured 
from other calibrated systems. 23 refs., 19 figs., 6 tabs. 


11960 Conference record of the 1988 IEEE international 
conference on plasma science (abstracts). 160p. IEEE Service 
Center, Piscataway, NJ (1988). (CONF-880651-: IEEE interna- 
tional conference on plasma science, Seattle, WA (USA), 6-8 Jun 
1988). 

This book contains papers presented at an international confer- 
ence on plasma science. Topics covered include: A technique for 
controlling the sidewall angle of a trench etch in silicon; A reflex 
glow discharge as a plasma source for broad area electron beam 
generation; and component development for heavy ion beam 
probes. 


11961 Fusion energy development: Breakeven and beyond. 
226p. Fusion Power Associates, Gaithersburg, MD (1987). (CONF- 
870883—: Fusion Power Associates symposium on fusion 
development: breakeven and beyond, Princeton, NJ (USA), 27-28 
Aug 1987). 

The theme of this symposium, Fusion Energy: Break Even and 
Beyond, recognizes that the fusion program is approaching a junc- 
ture that has been recognized as an important waypoint since the 
inception of fusion research in the early 1950’s: the achievement 
of the scientific conditions of plasma temperature, density and con- 
finement such that as much fusion energy is generated in the 
plasma as is contained in the plasma itself. This condition, some- 
times referred to as scientific break even, has a number of 
possible definitions in detail that differ among themselves. This 
symposium presents the approach to achieving break even condi- 
tions in ongoing experiments and designs for the next generation 
of fusion facilities. The authors consider designs for commercial fu- 
sion reactors that could be built in the early 21st century and 
consider the issues associated with energy supply and demand in 
the 21st century. Included is a series of papers and discussions on 
policy matters and perspectives on the past, present and future of 
fusion research. 


11962 Experiments with a 35 GHz cyclotron auto resonance 


maser. DiRienzo, A.C. (MIT (US)); Bekefi, G.; Ibovitch, C. pp. 160 
of Conference record of the 1988 IEEE international conference on 


ERA Vol. 15, No. 5 427 





70 FUSION ENERGY 
7001 Plasma Research 


plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880651—: IEEE international conference on plasma 
science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 2P44. 

Initial studies of a cyclotron auto resonance maser (CARM) are 
presented. The measurements are carried out at a frequency of 
-35 GHz using a mildly relativistic electron beam of —1.5 MeV en- 
ergy and 50A current. The beam is generated by a field emission 
electron gun (-1.5 MeV, -20 kA). The entire system (length — 
1.7m), including the field emission gun, is immersed in a uniform 
soloidal guide field that can be varied. The cyclotron radiation is 
generated in a Im long wiggler ee region. 


11963 Prediction of picosecond voltage collapse and elec- 
tromagnetic wave generation in gas avalanche switches. 
Mayhall, D.J. (Lawrence Livermore National Lab., Univ. of Califor- 
nia, PO Box 808, Livermore, CA (US)); Yee, J.H.; Duong-Van, M.; 
Villa, F. pp. 160 of Conference record of the 1988 IEEE interna- 
tional conference on plasma science (abstracts). IEEE Service 
Center, Piscataway, NJ (1988). DOE Contract W-7405-ENG-48. 
(CONF-880651-—: IEEE international conference on plasma sci- 
ence, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 4B3. 

A picosecond speed switch, the Gas Avalanche Switch (GAS), 
has been proposed for GeV linear accelerators. The medium is 
gas at high pressure (100 - 700 atm). An avalanche discharge is 
induced between pulse-charged high voltage electrodes by electron 
deposition from a fast laser pulse. Avalanche electrons move to the 
positive electrode, causing the applied voltage to collapse in pi- 
coseconds. A two-dimensional (2D) electromagnetic electron fluid 
computer code calculates the avalanche evolution and voltage col- 
lapse in air for an infinite parallel plate capacitor with a 0.1 mm 
spacing. Calculations are done for an accelerator switch geometry 
consisting of a 0.7 mm wide by 0.8 mm high, rectangular, high 
voltage center electrode (CE) between the grounded plates of a 
parallel plate line of 2 mm spacing. Several variations of CE eleva- 
tion and initial electron deposition are investigated The 2D 
character of the outgoing TEM waves is shown. 


11964 Experimental investigation of a localized electron 
temperature spike produced by electron cyclotron waves. Lam, 
S.W. (Univ. of Wisconsin-Madison (US)); Mett, R.; Scharer, J.E. 
pp. 160 of Conference record of the 1988 IEEE international con- 
ference on plasma science (abstracts). IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880651-—: IEEE international con- 
ference on plasma science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 1P8. 

An axial temperature spike occurring well before the local elec- 
tron cyclotron resonance region has been previously observed. 
Recent investigations have examined the effects of neutral pres- 
sure, plasma production, frequency and magnetic gradients using 
Langmuir, emissive and RF probes and diamagnetic loops. A qui- 
escent argon plasma of 10° - 10''cm/ density is produced by an 
ECRH microwave cavity in the pressure range 7.0 x 10-5 - 9.0 x 
10-* Torr while a helical antenna launches the wave on the other 
side of a magnetic minimum. The axial shape of the spike has been 
observed to strongly depend on the microwave coupling of the 
plasma source and launch antenna location. The most prominent 
temperature spike always occurs with the lowest reflected power 
from the antenna. The position, height and width of the spike vary 
with wave frequency in a localized mirror field to form a spacial en- 
velope. Recent measurements of the temperature anisotropy, 
sideband spectrum, and plasma density variation are presented. A 
model for the spike equilibrium properties is discussed. 


11965 Spectroscopic study of collective ion acceleration 
experiments. Begay, F. (Univ. of Maryland, College Park, MD 
(US)); Fine, T.A.; Griem, H.R.; Hess, R.A.; Rhee, M.J.; Schneider, 
R.F. pp. 160 of Conference record of the 1988 IEEE international 
conference on plasma science (abstracts). IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880651-: IEEE international con- 
ference on plasma science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 2P17. 

The method of time-resolved optical spectroscopy is employed to 
characterize the structure of the virtual cathode in collective ion ac- 
celeration experiments. Plasma parameters such as electron 
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density, electron and ion temperatures, fluctuating electric field, 
and potential are measured to understand the performance of the 
virtual cathode. The ion temperature is inferred from the Doppler 
profiles of the Hell lines. Forbidden transitions in Hel due to fluctu- 
ating electric fields are measured and used to infer the structure of 
the electric field in the helium plasma. Preliminary experimental re- 
sults on the correlation between the plasma parameters and the 
ion energy and current are presented. 


11966 An overview of atomic and molecular processes in 
critical v lonization. Lai, S.T. (Air Force Geophysics Lab., 
Hanscom AFB MA (US)); Murad, E.; McNeil, W.J. pp. 160 of Con- 
ference record of the 1988 IEEE international conference on 
plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880651—: IEEE international conference on plasma 
science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 3B5. 

Alfven's critical ionization velocity (CIV) is a multi-step process 
involving plasma physics and plasma chemistry. The authors 
present an overview of the time development of some atomic and 
molecular processes in CIV. In the pre-onset stage, metastable 
states play an important role: they provide an energy pooling 
mechanism allowing low energy electrons to participate in the ion- 
ization processes, and help explain the low energy threshold as 
well as the fast time scale in the onset of CIV. For a sustaining 
CIV to occur, an energy requirement and Townsend's criterion 
have to be satisfied. The kinetic energies of the neutrals are trans- 
formed to plasma wave energies via beam-plasma instabilities, and 
the plasma waves heat the electrons resulting in a tail formation. A 
parametric domain of beam angle and neutral densities satisfying 
Townsend's criterion is presented. 


11967 Slow wave cyclotron maser. Kho, T.H. (Dept. of 
Physics, UCLA, CA (US)); Lin, A.T. pp. 160 of Conference record 
of the 1988 IEEE international conference on plasma science 
(abstracts). IEEE Service Center, Piscataway, NJ (1988). (CONF- 
880651-: IEEE international conference on plasma science, 
Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 2P46. 

Cyclotron masers such as Gyrotrons and the Autoresonance 
Masers, are fast wave devices: the electromagnetic wave’s phase 
velocity Vino, is greater than the electron beam velocity, v,. To be 
able to convert the beam kinetic energy into radiation in these de- 
vices the beam must have an initial transverse momentum, usually 
obtained by propagating the beam through a transverse wiggler 
magnet, or along a nonuniform guide magnetic field before entry 
into the interaction region. Either process introduces a significant 
amount of thermal spread in the beam which degrades the perfor- 
mance of the maser. However, if the wave phase velocity Vino Vp, 
the beam kinetic energy can be converted directly into radiation 
without the requirement of an initial transverse beam momentum, 
making a slow wave cyclotron maser a potentially simpler and 
more compact device. The authors present the linear and nonlinear 
physics of the slow wave cyclotron maser and examine its potential 
for practical application. 


11968 Numerical analysis of pulsed discharges in nitrogen. 
Dhali, S.K. (Dept. of Electrical Engineering, Southern Illinois Univ., 
Carbondale, IL (US)); Low, L.H. pp. 160 of Conference record of 
the 1988 IEEE international conference on plasma science 
(abstracts). IEEE Service Center, Piscataway, NJ (1988). (CONF- 
880651-: IEEE international conference on plasma science, 
Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 4B4. 

The growth of the discharge current, reduced field (E/N), vibra- 
tional population (VP), excited-state population, and nitrogen atom 
population in a pulsed nitrogen discharge is simulated using a self- 
consistent calculation of the electron distribution function (EDF) 
and the vibrational population (VP). The model developed includes 
diffusion losses to the wall and the external circuit parameters. The 
time evolution of the electron distribution function is obtained by 
assuming successive quasi equilibrium. Assuming small changes in 
the EDF and the VP within a short duration, a set of rate equations 
is solved for the excited-state densities and the VP. The authors 
discuss the results for pressures of 1 - 100 Torr, discharge currents 





of few amperes, and reduced field (E/N) in the range of 150-250 
Td. 


11969 Component development for heavy ion beam probes. 
Aceto, S. (Rensselaer Polytechnic Institute, Troy, NY (US)); 
Resnick, J.; Lewis, J.; Schatz, J.; Schoch, P.; Carnevali, A.; Con- 
nor, K.A.; Crowley, T.P.; Hickok, R.L.; Simcic, V. pp. 160 of 
Conference record of the 1988 IEEE international conference on 
plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880651-: IEEE international conference on plasma 
science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 3P22. 

A cylindrically shaped curve plate energy analyzer has been con- 
structed and its performance has been tested using a 150 keV ion 
beam. The experimental results are presented and compared with 
beam trajectory simulations. The higher gain of a curved plate ana- 
lyzer has been experimentally verified, and fringe field effects are 
observable. Discrepancies between the experiment and the 
simulation are examined and suggestions for improvements and re- 
quirements for scaling to larger beam energies is presented. 


11970 A reflex glow discharge as a plasma source for 
broad area electron beam generation. Rocca, J.|. (Electrical En- 
gineering Dept., Colorado State Univ., Fort Collins, CO (US)); 
Murray, C.; Szapiro, B. pp. 160 of Conference record of the 1988 
IEEE international conference on plasma science (abstracts). IEEE 
Service Center, Piscataway, NJ (1988). (CONF-880651-—: IEEE in- 
ternational conference on plasma science, Seattle, WA (USA), 6-8 
Jun 1988). 

Technical Paper 2P26. 

The authors demonstrated an electron beam generation scheme 
in which two glow discharge electron guns are used in a reflex 
configuration to create a dense and cold plasma in a large volume. 
The thermal electrons from this plasma, created mainly by electron 
beam ionization, are subsequently accelerated in the gap between 
two grids by an externally applied electric field to produce a broad 
area electron beam. This electron beam current density and energy 
are independently controlled by the voltage applied to the glow dis- 
charge guns and by the electric field sustained between the grids 
respectively. They present a schematic representation of the elec- 
tron gun used in the experimental demonstration of the concept 
reported here. 


11971 Long-puise virtual cathode oscillator experiments. 
Coleman, P.D. (Sandia National Labs. (US)); Aurand, J.F. pp. 160 
of Conference record of the 1988 IEEE international conference on 
plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). DOE Contract AC04-76DP00789. (CONF-880651-: IEEE 
international conference on plasma science, Seattle, WA (USA), 6- 
8 Jun 1988). 

Technical Paper 4P29. 

One approach to lengthening Virtual Cathode Oscillator (VCO) 
pulse duration is to avoid plasma formation at the anode by using 
large surface areas and hence reduced current densities. This 
paper describes experimental results from a large area virtual cath- 
ode oscillator that has achieved greater than 500-MW peak power 
at 700 MHz with a radiated pulse width of 800 ns. The total radi- 
ated peak power was determined by integration of the recorded 
power densities over patterns measured by the B-dot array. Com- 
parison of these patterns to computer code predictions indicate a 
mix of TMo; and TMo2 modes. 


11972 Mechanisms leading to flashover of dielectric 
surtaces in uv illuminated environments. Peck, T.L. (Univ. of Illi- 
nois, Champaign, IL (US)); Kushner, M.J. pp. 160 of Conference 
record of the 1988 IEEE international conference on plasma sci- 
ence (abstracts). IEEE Service Center, Piscataway, NJ (1988). 
(CONF-880651—: IEEE international conference on plasma sci- 
ence, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 4B5. 

In this paper, the authors present a model for the scattering of 
electrons across dielectric surfaces with the goal of predicting the 
breakdown strength of surface discharges. They examine the con- 
ditions where seed electrons are provided by an external source, 
and discuss breakdown voltage as a function of the thickness of the 
dielectric, surface roughness, applied magnetic field, and ambient 
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gas pressure. Scaling relationships are obtained using an equiva- 
lent first Townsend coefficient. Unlike surface flashover discharges 
where electron field emission is required to provide seed electrons, 
we find that thin dielectrics have the highest dielectric strength. 


11973 Peculiar phenomena in the parallel propagation of 
high-beta plasma beams. Storey, L.R.O. (Space Physics Div., 
NASA Headquarters (Code ES), Washington, DC (US)). pp. 160 of 
Conference record of the 1988 IEEE international conference on 
plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880651—: IEEE international conference on plasma 
science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 3B1-2. 

If a supersonic beam of high-beta plasma is launched parallel to 
a uniform magnetic field in free space, then, after rapid equilibra- 
tion of the internal plasma kinetic pressure and the external 
magnetic pressure, the beam spreads out more slowly by cross- 
field diffusion, aided by micro-instabilities. There may also be 
macroscopic instability, causing filamentation. However, in a similar 
laboratory system of finite length, where, for instance, the beam is 
launched along the axis of a solenoid, its behavior is quite differ- 
ent. Trapping of beam electrons in the boundary layer between the 
plasma and the field gives rise to a state of disequilibrium and con- 
sequently to disintegration of the beam, provided that the latter 
carries no net parallel current. 


11974 Microwave generation by a beam-plasma interaction 
in a waveguide. Poole, B.R. (Lawrence Livermore National Lab. 
(US)); Chang, B.; Camacho, J.F. pp. 160 of Conference record of 
the 1988 IEEE international conference on plasma science (ab- 
stracts). IEEE Service Center, Piscataway, NJ (1988). DOE 
Contract W-7405-ENG-48. (CONF-880651-: IEEE international 
conference on plasma science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 1C5. 

The authors proposed an experiment to generate short-pulse, 
single-mode, high-power microwave radiation. A high-current (- 40 
kA) relativistic electron beam (+—3) is injected into a preformed hy- 
drogen background plasma inside a waveguide. An axial magnetic 
field (we >wyp.) and charge and current neutralization provided by 
the background plasma aid beam transport. Growing EM fields 
arise from the interaction of the REB with the low frequency 
(w<wino) branch of the TM mode of the plasma-filled waveguide 
(the Trivelpiece-Gould mode). This coupled system is unstable. 
They derive and solve the dispersion relation for this instability, as- 
suming an REB with a radial density variation. They show that by 
an appropriate choice of the REB radial density profile, the power 
in a given mode can be enhanced. The theoretically predicted gain 
length is on the order of a wavelength (rimag— real). TO supple- 
ment the theoretical calculations, the authors performed PIC code 
simulations to study beam dynamics and microwave generation by 
the instability. Results of these simulations and an experimental 
design are presented. 


11975 Characterization of carbon z-pinch implosions for a 
recombination x-ray laser in H-like C ions. Qi, N. (Lab. of 
Plasma Studies, Cornell Univ., Ithaca, NY (US)); Rondeau, G.D.; 
Hammer, D.A.; Bordonaro, G.J. pp. 160 of Conference record of 
the 1988 IEEE international conference on plasma science 
(abstracts). IEEE Service Center, Piscataway, NJ (1988). (CONF- 
880651-: IEEE international conference on plasma science, 
Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 2P53. 

Recombination x-ray lasers in Hydrogenic carbon ions constitute 
energetically suitable possible schemes to study using the 1-TW 
Lion pulsed-power generator at Cornell. An annular, cylindrical, 
1.5-cm in radius and 2-cm long, jet of CO gas from a supersonic 
nozzle is imploded with a 30ns rise time, 260kA peak current pulse 
to create a lasing medium. Diagnostics include: filtered x-ray pin- 
hole and streak cameras for time integrated and time resolved 
images of the implosion, respectively; filtered x-ray diodes to 
record x-ray emission in selected spectral regions from 50 to 1000 
eV; a 1-m spectrometer to measure emission in the visible and UV 
spectral regions; and a crystal spectrograph to collect x-ray spec- 
tra. Electron densities and temperatures are derived by using the 
filtered x-ray diode data. The absolute line intensities at 3434A and 
5291A from CVI are measured to obtain peak plasma densities 
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and temperatures. Time-integrated intense K-series characteristic 
x-ray lines of carbon ions are analyzed to estimate the electron 
temperatures, the densities and the degree of the ionization, and to 
look for possible population inversions on 3-2 and 4-2 transitions in 
CVI. lonization histories of the C plasma are observed. The dy- 
namics of the plasma implosion and the plasma stability with and 
without an applied axial B field are examined. From simulations 
and the experiments, the potential for a recombination x-ray laser 
on 3-2 transition in CV! with laser wavelength 182A is discussed. 


11976 Effect of z-pinch implosion uncertainties on pulse- 
power-driven, photoionization-pumped, soft x-ray lasers. 
Hussey, T.W. (Sandia National Lab., Albuquerque, NM (US)); 
Matzen, M.K.; Roderick, N.F. pp. 160 of Conference record of the 
1988 IEEE international conference on plasma science (abstracts). 
IEEE Service Center, Piscataway, NJ (1988). DOE Contract AC04- 
76DP00789. (CONF-880651-: IEEE international conference on 
plasma science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 2P55. 

Experiments are underway at Sandia National Laboratories to 
utilize the radiation produced when a gas pull Z-pinch, driven by a 
fast, high-current pulse-power accelerator, collides with a small ra- 
dius, coaxial, thin-shelled target to photopump a soft x-ray 
recombination laser on the target axis. One-dimensional magnethy- 
drodynamic calculations have been performed with a variety of 
codes to design these X-ray laser targets. Nominal gas puff 
parameters have been used for these calculations, which have em- 
phasized radiation and ionization dynamics in the target. These 
studies have given a good qualitative understanding of how these 
targets should work. The shock-generated radiation, produced by 
the collision of the gas puff with the target, however, is fairly sensi- 
tive to the detailed density profiles of both the gas puff and the 
pre-expanded target. Thus, there is some concern that the nominal 
gas puff parameters used for these calculations may be oversimpli- 
fied. Since it is this component of radiation that serves as the 
pump in their lasing scheme, the authors would like to understand 
the source of this discrepancy. To study this, they are looking at 
the sensitivity of the implosion dynamics to such parameters as the 
detailed initial density distribution and late time current leakage in 
the feed. 


11977 lon emission trom PEOS plasmas. Weber, B.V. (Naval 
Research Lab., Washington, DC (US)); Commisso, R.J.; Goodrich, 
P.J.; Hinshelwood, D.D.; Oliphant, W.F.; Ottinger, P.F.; Young, 
F.C. pp. 160 of Conference record of the 1988 IEEE international 
conference on plasma science (abstracts). IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880651-: IEEE international con- 
ference on plasma science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 3D7. 

The plasma erosion opening switch (PEOS) has been used to 
enhance the output of pulsed power generators. Experiments have 
been performed on the Gamble | generator to measure the ion cur- 
rent emitted from the PEOS plasma and collected at the center 
conductor. Data from ion current measurements, magnetic probe 
measurements and line density measurements from microwave in- 
terferometry are presented and compared to theory. 


11978 Efficient, multi-gigawatt, narrow bandwidth operation 
of the reditron oscillator. Davis, H.A. (Los Alamos National Lab., 
Los Alamos, NM (US)); Fulton, R.D.; Sherwood, E.G.; Kwan, T.J.T. 
pp. 160 of Conference record of the 1988 IEEE international con- 
ference on plasma science (abstracts). IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880651-: IEEE international con- 
ference on plasma science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 5B1-2. 

The REDITRON HPM source is a new type of virtual cathode 
device which uses an electron range thick anode to prevent elec- 
trons from reflexing back into the diode thus producing radiation 
solely from virtual cathode oscillations. In initial experiments, a 
number of theoretically predicted features of this device have been 
verified and Gigawatt level radiation has been observed. Diagnostic 
limitations did not allow predictions of very narrow bandwidth (less 
than 1%) to be tested, and predicted efficiencies above those ob- 
served with other virtual cathode devices were not demonstrated 
experimentally. In recent experiments, pulse length limited band- 
widths, on the order of one percent, have been observed both with 
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and without resonant cavities. The authors discuss use of a new 
diagnostic technique, employing both magnetic and electric field 
probes, to determine microwave power and dominant waveguide 
mode on a single firing. 


11979 Progress in laser plasma acceleration. Joshi, C. (Univ. 
of California, Los Angeles, CA (US)); Katsouleas, T.; Clayton, C.; 
Mori, W.; Dawson, J.; Chen, F. pp. 160 of Conference record of 
the 1988 IEEE international conference on plasma _ science 
(abstracts). IEEE Service Center, Piscataway, NJ (1988). (CONF- 
880651-: IEEE international conference on plasma science, 
Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 6P57. 

Recent experimental and theoretical progress in the field of 
laser-plasma acceleration techniques is reported in this paper. The 
experimental program has two main goals: first, to study the 
physics of relativistic plasma wave excitation using the beat-wave 
technique and second, to demonstrate controlled acceleration of 
externally injected test electrons to energies much greater than 
their initial energy. The theoretical progress has been on the calcu- 
lations of relativistic wavebreaking amplitudes of plasma waves in 
a warm plasma. The physics of excitation and saturation of beat 
excited plasma waves was studied in a series of experiments in 
which 9.6 um and 10.6 um lines of a 10’? Wem? COs laser were 
used to resonantly excite a 10’ cm—* H plasma. Recent work has 
focused on a scaled-up experiment in which the plasma waves 
have been excited over a length of — 2 cm using 10.27 um and 9.6 
um lines of a CO2 laser containing - 50 GW power each. The res- 
onant plasma density of — 5.8x10'® cm-* has been produced 
rather reproducibly using a theta-pinch. The most significant theo- 
retical advance has been on the calculation of relativistic 
wavebreaking amplitudes in a warm plasma. 


11980 Experimental study of the focal region of a hemi 
spherical converging lon-beam-plasma system. Peterson, J.M. 
(Dept. of Physics, Univ. of South Florida, Tampa, FL (US)); Oleson, 
N.L. pp. 160 of Conference record of the 1988 IEEE international 
conference on plasma science (abstracts). IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880651—: IEEE international con- 
ference on plasma science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 6P45. 

Two argon plasmas were produced in a modified multipole 
plasma device in which the electrons in the two plasmas were iso- 
lated by a hemispherical separating grid (radius = 9 cm) biased 
strongly negatively in the usual fashion. By proper position of the 
anodes and cathodes in the plasma, the plasma potential was pos- 
itive with respect to the grounded walls, resulting in increased 
charge density in the volume. By adjusting the anode voltages of 
the driver and target plasmas, ions from the driver plasma were 
caused to stream into the target plasma. Axial measurements of 
the ion beam densities, energies and temperatures at various dis- 
tances from the hemispherical separating grid were made. The 
electron density was found to be a maximum in the focal region, 
whereas the plasma potential varied very little in the region of the 
target plasma where the measurements were made. A method is 
presented which allows the measurement of the number densities 
and the corresponding electron temperatures of a plasma exhibit- 
ing three groups of Maxwellian electrons. 


11981 Effects of refraction on temperature measurements 
of thermal plasmas by holographic interferometry. Etemadi, K. 
(Dept. of Electrical and Computer Engineering, State Univ. of New 
York at Buffalo, Buffalo, NY (US)); Zhao, G.Y.; Benenson, D.M. pp. 
160 of Conference record of the 1988 IEEE international confer- 
ence on plasma science (abstracts). IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880651-: IEEE international con- 
ference on plasma science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 6C4. 

Two different diagnostic techniques have been utilized to mea- 
sure the temperatures of a free burning argon arc. Temperatures 
above 8000 K have been measured spectroscopically while inter- 
ferometry has been used to determine the temperatures in the 
lower temperature region of the arc. The Abel inversion has been 
applied to obtain the radial temperature distribution from the path- 
integrated phase change observed on the hologram. For the 
inversion procedure, refraction was assumed to be negligible. In 





this paper, the temperature profile obtained by holographic interfer- 
ometry is compared to plasma temperatures as measured by 
emission spectroscopy at temperatures around 9000 K and also to 
the plasma temperatures obtained by the numerical model. 


11982 Proton ring translation in a magnetized a: im- 
plications for proton ring/FRC merging. . Schamiloglu, E. (Lab. 
of Plasma Studies, Cornell Univ., Ithaca, NY (US)); Greenly, J.B.; 
Hammer, D.A. pp. 160 of Conference record of the 1988 IEEE in- 
ternational conference on plasma science (abstracts). IEEE Service 
Center, Piscataway, NJ (1988). (CONF-880651-: IEEE interna- 
tional conference on plasma science, Seattle, WA (USA), 6-8 Jun 
1988). 

Technical Paper 6P58. 

A proton ring was injected into a 2.5 m long, 0.30 m diameter 
magnetized plasma (etay,. = 5 x 10'4 cm-%, T, = 5eV, and By = 
5.75 kG) and the response of the plasma and the ring to the inter- 
action was studied. The ring, containing about 8 x 10'° protons, 
translated with an initial axial velocity of 3 x 10® ms, which is 
about four times the Alfven speed in the background plasma. The 
interaction was studied with an axial array of magnetic probes, an 
axial array of fast proton detectors, a microwave interferometer, 
and a grating spectrometer. The results from this experiment are 
discussed. Implications for a proton ring/FRC merging experiment 
are addressed. 


11983 An experimental eighth harmonic cusptron device. 
Tiong, K.K. (Polytechnic Univ., Farmingdale, NY (US)); Kuo, S.P.; 
Miller, P.E.; Namkung, W. pp. 160 of Conference record of the 
1988 IEEE international conference on plasma science (abstracts). 
IEEE Service Center, Piscataway, NJ (1988). (CONF-880651-: 
IEEE international conference on plasma science, Seattle, WA 
(USA), 6-8 Jun 1988). 

Technical Paper 4P44. 

A cusptron device operating at eighth cyclotron harmonic has 
been set up for the development of a compact and high power mi- 
crowave source. An axis-encircling electron beam of 25Kev (+7 = 
1.05) as the radiation source is produced from an annular 
thermionic cathode of 1.1 cm radius and 0.16 cm radial thickness 
with a pierce-type focusing electrode together with a cusp magnetic 
field. Slotted cylindrical waveguides similar to the anode blocks of 
magnetron are used. Similar to magnetron device, cusptron can 
also have z mode and 27 mode operations. It is the purpose of 
this work to experimentally identify which is the more efficient 
mode of operation. A comparison of the operations is made by im- 
posing a fixed output frequency in the waveguide design. The 
results of this experimental study are presented and a comparison 
of the results with those of particle simulation is made. 


11984 Cyclotron maser driven by a high current, 0.4 mié- 
crosecond electron beam generator. Gilgenbach, R.M. (intense 
Energy Beam Interaction, Nuclear Engineering Dept., Univ. of 
Michigan, Ann Arbor, MI (US)); Wang, J.G.; Bosch, R.A.; Choi, J.J. 
pp. 160 of Conference record of the 1988 IEEE international con- 


ference on plasma science (abstracts). IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880651-: IEEE international con- 
ference on plasma science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 4P39. 

Experiments have been performed to investigate the generation 
of multi-megawatt microwave power levels by means of 
high current, microsecond electron beam generators. The 
gyro-backward-wave-oscillator (gyro-BWO) mechanism is being ex- 
plored, as it has significant advantages over conventional 
gyromonotrons. Initial experiments have operated with peak gener- 
ator parameters: V = 400 kV, I= 0.8 kA, and pulselength=0.4 ys. 
Electron beams were generated from an annular velvet cathode. A 
circular interaction waveguide was operated in the TE,, mode, with 
all other modes cutoff. These experiments have generated peak 
power levels in excess of 0.6 MW with microwave pulselengths 
from 0.3 ys to 0.4 ys. The characteristics of either the gyro-BWO 
or the gyrotron can be observed, depending upon the experimental 
parameters. Microwave emission was maintained over e-beam volt- 
age deviations exceeding 85%. Multichannel frequency diagnostics 
show that the microwave emission frequency chirps upward from 
6.8 GHz through 7.4 GHz, corresponding to the drooping e-beam 
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voltage. Frequency tunability has been demonstrated by adjusting 
the tube magnetic field. 


11985 Operation of a high harmonic gyrotron. 
Kou, C.S. (UCLA (US)); Knudsen, K.J.; McDermott, D.B.; Luhmann, 
N.C. pp. 160 of Conference record of the 1988 IEEE international 
conference on plasma science (abstracts). IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880651-: IEEE international con- 
ference on plasma science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 4P35. 

The authors report here the successful operation of a third har- 
monic gyrotron whose electron beam was azimuthally prebunched 
in an rf accelerator cavity. In unbunched n™ harmonic gyrotrons, 
axis-encircling electrons interact with a high order azimuthal TE,, 
mode. The rotating electron helical shell is produced in a gyroreso- 
nant TE,, rf accelerator. In this new interaction the gyrotron’s TE,, 
frequency is also equal to the n™ harmonic of the accelerator’s fre- 
quency. The electrons are now injected into the gyrotron at the 
optimum rf phase. Higher power can be expected because all elec- 
trons lose energy to the wave, unlike in the standard negative-mass 
instability where energy loss only dominates energy gain. They 
measured 60 W of rf output at 27.6 GHz using a window with very 
poor transmission. They expect an increase of power by an order 
of magnitude after the window is replaced. The dependence of the 
output power on the square of the beam current has been verified. 
The oscillation can be started at any current as in an amplifier. 


11986 Distribution of protons from a plasma focus in 
velocity-time space by time-resolved Thomson spectroscopy 
Weidman, D.J. (Lab. for Plasma and Fusion Energy Studies, Univ. 
of Maryland, College Park, MD (US)); Rhee, M.J. pp. 160 of Con- 
ference record of the 1988 IEEE international conference on 
plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880651-: IEEE international conference on plasma 
science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 6P41. 

A time-resolving Thomson spectrometer has been used to ana- 
lyze the protons produced by a plasma focus. The authors use a 
compact Thomson spectrometer and modulate the electric field-a 
time-resolving Thomson spectrometer. The resulting spectrograms 
have patterns of particle tracks that are oscillatory about the 6-b 
axis (i.e., the line of zero electric deflection). The zero-crossing, in- 
tersections of the trace with the 6-b axis, provide information about 
the relative arrival time of particles at the spectrometer (chi=iota). 
As with the conventional Thomson spectrometer, the magnetic de- 
flection provides the particle velocity. This velocity is plotted versus 
particle arrival time. This plot is then transformed to velocity versus 
particle production time at the plasma focus (chi=0). The authors 
have adjusted the experimental parameters to improve time resolu- 
tion from about one nanosecond to sub-nanosecond. This allows a 
coarse plot of particle number distribution in velocity-time space. 
Their experimental set-up is designed to produce a 123 MHz mod- 
ulation in the electric field using a transmitter at that frequency, 
instead of the 27 MHz used previously. Also a shortened drift re- 
gion provides increased particle intensity on the spectrograms. The 
particle detector is CR-39 plastic, which is etched to reveal particle 
tracks that are visible under an optical microscope. The resulting 
time-resolved Thomson spectrograms have more zero-crossings 
than before, thus providing improved time resolution. 


11987 Simulations of a reflex triode. Ambrosiano, J. (Berke- 
ley Research Associates, Springfield, VA (US)); Geary, J. pp. 160 
of Conference record of the 1988 IEEE international conference on 
plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880651-—: IEEE international conference on plasma 
science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 5D3. 

The reflex triode is an important device in pulsed-power for such 
applications as ion beam production and high power switching. 
While steady-state solutions exist, the time- dependent behavior of 
these devices is not well-known. The authors have designed a 
one-dimensional electrostatic particle-in-cell code called REFLEX 
or model a reflex triode. The code includes a circuit model and a 
Monte Carlo simulation of electron transport through a thin foil. 
These are integrated together with the PiC-code approach to this 
problem. 
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11988 Linear mode competition studies in multi-cavity gy- 
roklystron amplifiers. Latham, P.E. (Univ. of Maryland, College 
Park, MD (US)); Heikkinen, H. pp. 160 of Conference record of the 
1988 IEEE international conference on plasma science (abstracts). 
IEEE Service Center, Piscataway, NJ (1988). (CONF-880651-: 
IEEE international conference on plasma science, Seattle, WA 
(USA), 6-8 Jun 1988). 

Technical Paper 4P40. 

in multi-cavity gyroklystron amplifiers, the drift sections between 
cavities are generally designed to cutoff the mode of interest; it is 
the isolation between cavities that keeps the circuit from oscillating 
as a whole. Higher frequency modes, however, are not cutoff in 
the drift tubes. Because of their long effective length, these modes 
may have low start oscillation currents. Using the scattering matrix 
method, the authors find the modes in a complex, cylindrical cavity 
as an expansion in transverse eigenfunctions. They then compute 
the start oscillation current by numerically integrating the particles 
through the circuit. The start oscillation current determines the level 
of wall loading needed to suppress the mode. Results are pre- 
sented for the two cavity gyroklystron amplifier to be used in an 
initial University of Maryland experiments. Curves of start oscilla- 
tion current vs. magnetic field are shown for selected modes with 
azimuthal mode numbers of 0,1, and 2. 


11989 The U.S. fusion materials program: Status and direc- 
tions. . Doran, D.G. (Westinghouse Hanford Corp., Richland, WA 
(US)). pp. 798 of Reactor dosimetry: Methods, applications, and 
standardization. Farrar IV, H.; Lippincott, E.P. ASTM, Philadelphia, 
PA (1989). (CONF-870501-—: 6. ASTM-Euratom symposium on re- 
actor dosimetry: methods, applications, and standardization, 
Jackson Hole, WY (USA), 31 May - 5 jun 1987). 

The authors discusses fusion materials development, one of four 
key technical issues identified in the U.S. Magnetic Fusion Pro- 
gram Plan. A long-range program has been formulated recently to 
provide the scientific and technological basis for assessing the eco- 
nomic and environmental viability of fusion power. An increasingly 
important element is international participation. The major empha- 
sis is currently on the development of low activation structural 
materials. The program must also be prepared to meet the near- 
term needs of the Compact Ignition Tokamak and the proposed 
International Thermonuciear Experimental Reactor. 


11980 Understanding and accepting fusicn as an alternative 
energy source. Goerz, D.A. (Lawrence Livermore National Lab., 
Livermore, CA (US)). vp of The 8th Miami international conference 
on alternative energy sources. Volume 1-2 (Condensed Papers). 
Veziogiu, T.N. Clean Energy Research Inst. University of Miami, 
Coral Gables, FL (1988). DOE Contract W-7405-ENG-48. (CONF- 
871204—: 8. Miami international conference on alternative energy 
sources, Miami Beach, FL (USA), 14-16 Dec 1987). 

Fusion, the process that powers the sun, has long promised to 
be a virtually inexhaustible source of energy for mankind. No other 
alternative energy source holds such bright promise and none has 
ever presented such formidable scientific and engineering chal- 
lenges. Serious research efforts have gone on for over 30 years in 
an attempt to harness and control fusion on earth. Based on the 
steady progress so far, it is reasonable to expect that a prototype 
fusion power plant could be operational within the next 20 years. 
Yet, few people presently acknowledge that fusion will be a viable 
energy source by then. These attitudes are clearly reflected in a 
survey discussed in this paper. The author suggests that the fusion 
community must do a great deal more to inform the public of its 
progress and develop a broader understanding of fusion and its 


prospects. 


11991 Theoretical investigation of flute modes in a mag- 
netic quadrupole. Wu, H.S. Thesis (Ph. D.). 75p. Univ. of 
Missouri, Columbia, MO (US) (1988). Available from University Mi- 
crofilms, PO Box 1764, Ann Arbor, Mi 48106, Order No.89-04,474. 

This research developed theories and conducted numerical in- 
vestigations of electrostatic flute modes in a plasma confined in a 
magnetic quadrupole. Chapter | presents the discussion of relevant 
background. Chapter Il contains a brief discussion of the basic 
flute-mode operator Lo for intermediate- and low-frequency 
regimes. Chapter Ill develops a simple theory for a flute mode with 
frequency between the electron and ion bounce frequencies in the 
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uniform density and temperature regions of a magnetic quadrupole. 
The frequency is predicted to be inversely proportional to the wave 
number. Chapter IV describes the kinetic approach. Chapter V con- 
tains the derivation of an eigenvalue equation for electrostatic 
waves with frequencies below the ion frequency in the private flux 
region of a magnetic quadrupole. Chapter Vi develops a theory for 
electrostatic waves with frequency below the ion bounce frequency 
in the shared flux region of a magnetic quadrupole. Chapter Vil 
contains the derivation of a dispersior: equation for flute modes 
with frequencies between the electron and ion bounce frequencies 
in a plasma confined to a magnetic quadrupole. Chapter VIil 
presents a summary of the research described. 


11992 The divertor structure and particle control in the 
Interchangeable-Module Stellarator. Doerner, R.P. Thesis (Ph. 
D.). 165p. Univ. of Wisconsin, Madison, WI (US) (1988). Available 
from University Microfilms, PO Box 1764, Ann Arbor, Mi 48106, 
Order No.89-01,159. 

The unique modular divertor structure present in the Interchange- 
able Module Stellarator (IMS) was investigated. The existence of 
the divertor pattern was confirmed both with an electron-beam 
mapping apparatus and with plasma operation. The location of the 
measured diverted particle-flux bundies agree well with the calcu- 
lated locations of magnetic flux emergence from the coil volume. 
The particle flux through these divertors is capable of accounting for 
all the plasma particles created during the duration of an IMS dis- 
charged. The edge plasma was modeled using a particle-balance 
technique. Equating the flux of particles across the last-closed 
magnetic surface to the flux of particles to the divertors determines 
a formula for the particle confinement time, which depends only on 
measurable plasma parameters. Two methods for altering the flow 
patterns of diverted particles in the edge regions of IMS have been 
developed. Potentials applied to a defined set of divertor shields in 
contact with diverted shields in contact with diverted-flux bundles 
results in redistribution of plasma flow to any given divertor. 


11983 Anomalous transport arising from nonlinear resistive 
pressure-drive modes in a plasma. Hamaguchi, S. Thesis (Ph. 
D.). 105p. New York Univ., New York, NY (US) (1988). Available 
from University Microfilms, PO Box 1764, Ann Arbor, Mi 48106, 
Order No.88-25,025. 

Anomalous transport caused by fluctuations of resistive 
pressure-driven modes is discussed. The nonlinear reduced equa- 
tions describing fluctuations localized near a particular magnetic 
field line are derived for tokamak and reversed-field pinch (RFP) 
plasmas, taking into account nonzero viscosity and heat conductiv- 
ity. Based on the reduced equations, the relationship between the 
dynamo effect, or the electric field caused by the fluctuations, and 
the anomalous heat transport is obtained. For an ideally stable but 
resistively slightly unstable plasma, the anomalous transport is 
caused particularly by convective motions. The convection is stud- 
ied as bifurcation from the linearly unstable equilibrium, and the 
expression of the anomalous transport in a tokamak plasma is ob- 
tained as a function of the mean pressure gradient near the critical 
point. In order to evaluate the effects of the convection on the 
anomalous transport under various conditions, the reduced equa- 
tions are also solved numerically. It is found that the Nusselt 
number, that is, the ratio of the total heat transport including the 
anomalous heat transport to the classical collisional heat conduc- 
tion, is significantly large under some conditions. 


11994  Hot-electron plasma formation and confinement in 
the Tandem Mirror Experiment-Upgrade. Ress, D.B. Thesis (Ph. 
D.). 172p. Stanford Univ., Stanford, CA (US) (1988). Available from 
University Microfilms, PO Box 1764, Ann Arbor, MI 48106, Order 
No.88-26,216. 

Electron-cyclotron range-of-frequency heating (ECRH) at 28 GHz 
is used to create a population of mirror-confined hot electrons in 
the Tandem Mirror Experiment-Upgrade (TMX-U). Generation of a 
large fraction of such electrons within each end-cell of TMX-U is 
essential to the formation of the desired electrostatic potential pro- 
file of the thermal-barrier tandem mirror. The formation and 
confinement of the ECRH-generated hot-electron plasma was in- 
vestigated with a variety of diagnostic instruments, including a 
novel instrumented limiter probe. The author characterized the spa- 
tial structure of the hot-electron plasma. Details of the heating 





process cause the plasma to separate into two regions: a halo, 
consisting entirely of energetic electrons, and a core, which is 
dominated by cooler electrons. The plasma structure forms rapidly 
under the action of second-harmonic ECRH. Fundamental ECRH, 
which is typically applied simultaneously, is only weakly absorbed 
and generally does not create energetic electrons. The ECRH- 
generated plasma displays several loss mechanisms. Hot electrons 
in the halo region, with T, ~ 30 keV, are formed by localized 
ECRH near the plasma boundary, and are lost through a radial 
process involving open magnetic-curvature-drift surfaces. 


11995 Development of new turbulent datea-analysis tech- 
niques for the analysis of anomalous measured by 
the heavy-ion-beam probe on the TEXT tokamak. Li, N. Thesis 
(Ph. D.). 185p. Rensselaer Polytechnic Institute, Troy, NY (US) 
(1988). Available from University Microfilms, PO Box 1764, Ann Ar- 
bor, MI 48106, Order No.88-24,699. 

The turbulent-plasma data used in this thesis were measured by 
the heavy-ion-beam probes on the TEXT and RENTOR tokamaks. 
Some published data on the TEXT, CALTECH, and PRETEXT 
tokamaks measured by Langmuir probes were also used. A model 
with two-parameter control is proposed. The theoretical basis and 
mathematical derivation of the new model are presented. This 
model has been shown to produce better frequency resolution and 
more reliable results in extraction of the statistical spectral informa- 
tion from plasma turbulent data in a rather noisy background. A 
quasi-coherent statistical wave packet with coherence nearly unity 
at the central frequency is first identified in both the density and po- 
tential turbulence on TEXT and RENTOR. The coherent mode with 
a statistical poloidal wave number about (3.5 + 0.5) 1/cm and a 
statistical group velocity about 3 x 10° cm/s is propagating in the 
ion diamagnetic drift direction at the radial position r = 24 cm and 
is characterized by a relative turbulent level about 20% and high- 
mode number about 74-92, which may suggest the source of the 
plasma turbulence. The direction of energy cascading is suggested 
from low frequency to high frequency in the spectral space. 


11996 Plasma heating by collisional magnetic pumping. 
Laroussi, M. Thesis (Ph. D.). 196p. Univ. of Tennessee, Knoxville, 
TN (US) (1988). Available from University Microfilms, PO Box 
1764, Ann Arbor, Mi 48106, Order No.88-24,321. 

Collisional magnetic pumping as a plasma-heating method is 
investigated theoretically, computationally, and experimentally. Im- 
provement of the efficiency of this heating method is also achieved. 
The theoretical treatment yields solutions to the energy-transfer 
equations. The solution is presented in the form of an energy in- 
crease rate, which gives quantitatively the amount of energy 
increase per RF driving cycle. The RF wave adds a small perturba- 
tion to the background steady state DC magnetic field that confines 
the plasma. Depending on the type of waveform used, the energy 
increase rate obtained can be of first or second order in the ampli- 
tude of the magnetic field perturbation. Two waveforms are used in 
this work. The first is a sinewave with variable frequency and am- 
plitude. The energy increase rate in this case is proportional to the 
second power of the magnitude of the perturbation. This yields a 
small amount of heating for small perturbations. The second wave- 
form used in a sawtooth and adjustable frequency and amplitude. 
Two circuits were implemented to study experimentally the effects 
of the above mentioned perturbations on a cylindrical plasma gen- 
erated by a classical Pennign discharge. 


11997 A transport modeling study of the coaxial slow- 
source plasma. Hahn, K.D. Thesis (Ph. D.). 130p. Univ. of 
Washington, Seattle, WA (US) (1988). Available from University Mi- 
crofilms, PO Box 1764, Ann Arbor, Mi 48106, Order No.88-26,385. 

The coaxial slow source (CSS) is a concept for generating an 
annular, high-beta, field-reversed configuration (FRC). The advan- 
tage of the CSS concept, compared with a conventional FRC, is 
that the poloidal trapped flux inside of the separatrix can be in- 
creased on a slow, diffusive time scale. The plasma formed in this 
way could then be translated out of the formation chamber to re- 
form into true FRC. Thus, the CSS concept complements the FRC 
by eliminating the difficuky of fast formation. Various magnetohy- 
drodynamics (MHD) models were applied to the investigated CSS 
formation and decay. The critical issues pertinent to the CSS 
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geometry was considered. In particular, continuous field-line recon- 
nection at the x-point, as magnetic flux is supplied from the coil, 
plays a crucial role in the CSS configuration which de-couples axial 
dynamics of the plasma from the separatrix motion. Confinement 
time scales are defined and evaluated for most important pro- 
cesses such as Ohmic heating, heat conduction, flux loss, impurity 
radiation, temperature relaxation. In a rather simple O-D model, uti- 
lizing these time scales, it was possible to successfully separate 
out the temperature equation. 


11998 Topics in stability and transport in tokamaks: Dy- 
namic transition to second stability with auxiliary heating; 
stability of global Altven waves in an ignited Fu, G. 
Thesis (Ph. D.). 140p. Univ. of Texas, Austin, TX (US) (1988). 
Available from University Microfilms, PO Box 1764, Ann Arbor, MI 
48106, Order No.89-01,318. 

The problem of access to the high-beta ballooning second- 
stability regime by means of auxiliary heating and the problem of 
the stability of global-shear Alfven waves in an ignited tokamak 
plasma are theoretically investigated. These two problems are re- 
lated to the confinement of both the bulk plasma as well as the 
fusion-product alpha particles an dare fundamentally important to 
the operation of ignited tokamak plasma. First, a model that 
incorporates both transport and ballooning mode stability was de- 
veloped in order to estimate the auxiliary heating power required 
for tokamak plasma to evolve in time self-consistently into a. high- 
beta, globally self-stabilized equilibrium. The critical heating power 
needed for access to second stability is found to be proportional to 
the square root of the anomalous diffusivity induced by the balloon- 
ing instability. Next, the full effects of toroidicity are retained in a 
theoretical description of global-type-shear Alfven modes whose 
stability can be modified by the fusion-product alpha particles that 
will present in an ignited tokamak plasma. Toroidicity is found to in- 
duce mode coupling and to stabilize the so-called Global Alfven 
Eigenmodes (GAE). 


11999 Toroidal field generation and magnetic-field relax- 
ation in a Conical Theta Pinch uration. Wira, 
K. Thesis (Ph. D.). 1383p. Univ. of Washington, Seattle, WA (US) 
(1988). Available from University Microfilms, PO Box 1764, Ann Ar- 
bor, Mi 48106, Order No.88-20,451. 

Two different cone angles, 10 and 18°, were used to investigate 
the effect of the cone angle on the toroidal field generation and 
magnetic field structure evolution. The configuration was generated 
in the pinch and then translated into a 15 cm (diameter) x 70 cm 
(length) stainless steel flux conserver. The hydrogen fill gas was 
puffed from the small end of the cone resulting in a pressure of 
approximately 15 mT at the middie of the pinch. The peak line- 
averaged electron density of the plasmoid was 1-3 x 10% cm-% 
and its temperature was ~5 eV. The magnetic field structure of the 
configuration was measured by four 3-dimensional internal mag- 
netic probes. Within the range of the examined cone angle, @ < 
24°, the averaged toroidal field generation was measured to vary 
quadratically with the cone angle of the pinch (data for 24° and 
1.7° were obtained from other experiments). Therefore, a 
spheromak-like configuration could be generated directly by a Con- 
ical Theta Pinch (e.g. 18° pinch) if the poloidal and the generated 
toroidal field had an appropriate distribution. The relaxation param- 
eter, the ratio of the magnetic energy to magnetic helicity, time 
history indicates that the relaxation behaves like a turbulent relax- 
ation process. 


12000 Mode conversion and absorption of lower-hybrid 
waves in inhomogeneous magnetic fields. Cho, S. Thesis (Ph. 
D.). 113p. Aubum Univ., Auburn, AL (US) (1987). Available from 
University Microfilms, PO Box 1764, Ann Arbor, Mi 48106, Order 
No.88-25,762. 

The combination of the two types of mode conversion when the 
lower-hybrid turning point is in the vicinity of a cyclotron harmonic 
requires a sixth-order equation with a quadratic coefficient, for 
which the usual technique utilizing the Laplace transform has no 
advantage since the transformed equation is second order and the 
general solution is not available. Some numerical methods are ap- 
plied without success. Another type of six-order equation, which 
has only linear coefficients and represents the three-wave problem 
marginally, is solved analytically without including the absorption 
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term. Applying the results of this analysis, it is shown that the 
direct-mode coupling to the ion-Bernstein wave from the incident 
lower-hybrid wave takes place effectively only when the lower- 
hybrid turning point is very close to the harmonic resonance such 
that the distance between their respective turning points is similar 
in magnitude to the common wave length of the coupling. Finally, 
the damping and the absorption of the wave are compared for the 
unmagnetized dispersion relation, the full magnetized dispersion 
relation, and the mode-conversion analysis as the wave propa- 
gates in a magnetically confined plasma with slab geometry. 


12001 Simulation study of surface and body waves in a 
magnetized bounded plasma. Sultana, D. Thesis (Ph. D.). 217p. 
Univ. of California, Los Angeles, CA (US) (1988). Available from 
University Microfilms, PO Box 1764, Ann Arbor, MI 48106, Order 
No.88-22,902. 

The problem of wave propagation in a magnetized plasma slab 
was studied by particle simulation of plasma. In the model, a warm 
homogeneous plasma slab is bounded by vacuum on two sides. 
Using a 2-D electrostatic particle code, the author simulated two 
different cases. For the sharp boundary case with wave propaga- 
tion perpendicular to the external field, two branches of surface 
waves are found to exist. A theoretical analysis showed that the 
discreteness of the modes is due to the quantization condition im- 
posed by the boundary. A generalized surface mode damped in 
time appears below the second cyclotron harmonic and it is found 
that by specifying the complex frequency in the Bernstein wave 
dispersion relation, the wavelength and attenuation in the direction 
normal to the slab is predicted accurately. Short time-scale phase 
mixing, damping, and recurrence phenomena of Bernstein body 
modes are also observed. Oblique propagation of the waves are 
studied by the magnetic field perpendicular to the plasma-vacuum 
interface. For the tree-boundary model, the confinement is provided 
by fixed ion plus the magnetic field. Wave propagation was studied 
with and without an external magnetic field applied parallel to the 
slab boundaries. 


12002 Cold fusion anomalies more perplexing than ever. 
Dagani, R. Chemical and Engineering News (USA), 67(45): 32-33 
(Nov 1989). 

This article addresses the debate over research on cold fusion. 
Analysis is made of the research efforts that have taken place 
since cold fusion was first thought to have been discovered in 
Utah. Research in the Soviet Union on the cold fusion phenome- 
non is also discussed. 


12003 QN3D: A _ three-dimensional quasi-neutral hybrid 
particle-in-cell code with applications to the tilt mode instabil- 
ity in field reversed configurations. Horowitz, E.J. (University of 
Maryland, College Park, Maryland 20742 (USA)); Shumaker, D.E.; 
Anderson, D.V. Journal of Computational Physics (USA), 84(2): 
279-310 (Oct 1989). DOE Contract W-7405-ENG-48. 

The tilt mode instability of a field reversed configuration (FRC) is 
discussed. Previous numerical models have not adequately ex- 
plained the behavior of this mode. A particle-in-cell (PIC) model in 
Cartesian coordinates is introduced with an explanation as to why 
it represents the physics of FRC’s more closely. The PIC model is 
implemented in a FORTRAN code, QN3D. The major elements of 
this code are presented including the many techniques required for 
its optimization. We discuss many of the major factors in 
optimization that are dependent upon features of the Cray-2 multi- 
processor. Testing of the code is presented in three phases. First, 
single particle motion is analyzed. Next the normal modes are cal- 
culated and simulated. Finally, QN3D is applied to rigid rotor 
problem. These tests indicate that the code is suited to model 
plasma phenomena in the parameter regimes of interest. Lastly, 
two cases of the tilt mode problem are treated. The results match 
current experiments and confirm our initial hypothesis as to why 
other models are not adequate. © 1989 Academic Press, Inc. 


12004 Creation and properties of a high-current, high- 
velocity plasma discharge. Baker, M.C. (Texas Univ., Arlington, 
TX (USA)); Barrett, B.D.; Nunnally, W.C.; Stanford, E.R.; Headley, 
C.E.; Thompson, J.E. /EEE (institute of Electrical and Electronics 
Engineers) Transactions on Plasma Science (USA), 17(5): 786- 
788 (Oct 1989). 
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A device has been constructed to study the behavior of high- 
current, high-velocity plasma arcs, similar to those present in 
plasma-driven electromagnetic launchers. An electromagnetic 
launcher plasma armature is a magnetically driven arc with a cur- 
rent of several hundred kiloamps and a velocity of a few km/s. The 
device described in this paper is designed to produce such a 
plasma, with a peak current of 300 kA and a variable linear veloc- 
ity. The current is produced by pulse-forming networks (PFN’s) 
placed at each end of the device, and the arc velocity is varied by 
adjusting the currents delivered to the arc from each PFN. The 
device is used to study the behavior of the moving arc and to de- 
velop diagnostic techniques that may be applied to such systems. 


12005 Experiments on insulation of relativistic electron 
flows In oblique magnetic fields. Mendel, C.W. (Sandia National 
Labs., Albuquerque, NM (USA)); Quintenz, J.P.; Rosenthal, S.E.; 
Seidel, D.B.; Coats, R.; Savage, M.E. /EEE (Institute of Electrical 
and Electronics Engineers) Transactions on Plasma Science (USA), 
17(5): 797-800 (Oct 1989). DOE Contract AC04-76DP00789. 

Several experiments on magnetically insulated electron flows are 
reported. These include experiments in combined axial and az- 
imuthal magnetic fields like those seen in powerful ion diodes, and 
flows in which the degree of insulation is changed along the flow 
path. Conservation of transverse electron canonical momentum im- 
plies that the flows cannot be exactly in the E X B direction. 
Measurements of the field pitch (the ratio of the axial to the 
aximuthal magnetic field) show a tendency to flow in the E X B di- 
rection with very little current along the magnetic field. 


12006 Measurement of resonance fluorescence in a laser- 
produced Aj XIil plasma. Back, C.A. (Lawrence Livermore 
National Laboratory, University of California 94550 (USA)); Lee, 
R.W. Physical Review Letters (USA), 63(14): 1471-1474 (2 Oct 
1989). DOE Contract W-7405-ENG-48. 

We demonstrate radiative resonant pumping using two spatially 
distinct laser-produced aluminum plasmas. An embedded microdot 
was irradiated to prepare a plasma that was predominantly in the 
Al XII 11Sp ground state. This plasma was then pumped by a pho- 
ton flux at 7.757 A, the wavelength of the 1'S,-2 'P, transition. 
The absolute measurement of the resulting fluorescent signal was 
#1.5x10"' photons/sr. 


12007 Measurement of the expansion of picosecond laser- 
produced plasmas using resonance absorption profile 
spectroscopy. Landen, O.L. (Lawrence Livermore National Labo- 
ratory, University of California, P.O. Box 808, Livermore, California 
94550 (US)); Stearns, D.G.; Campbell, E.M. Physical Review 
Letters (USA), 63(14): 1475-1478 (2 Oct 1989). DOE Contract W- 
7405-ENG-48. 

Time-resolved, submicron density scale lengths in picosecond 
laser-produced plasmas are measured using resonance absorption 
profile spectroscopy. The density scale length at critical density is 
inferred from the angle and polarization dependence of the absorp- 
tion of a picosecond laser pulse in a performed plasma. The early 
expansion of picosecond laser-produced plasmas produced from 
an Au target is studied, with measured scale lengths in the range 
of ~1000-5000 A. 


12008 Observation of field-reversed configurations with 
spheromak magnetic field profiles. Tuszewski, M. (Los Alamos 
National Laboratory, Los Alamos, New Mexico 87545 (US)); 
Wright, B.L. Physical Review Letters (USA), 63(20): 2236-2239 
(13 Nov 1989). 

We report the first observation of field-reversed configurations 
with nearly force-free magnetic fields in the central region of the 
compact toroid. The field profiles and flux ratios suggest that some 
form of relaxation phenomenon is occurring in this high-6 kinetic 
regime. The magnetic helicity of the translating plasmas arises from 
axial asymmetry, possibly through end-shorting Alfven waves. 


12009 Ballooning stability of axisymmetric plasmas with 
sheared equilibrium flows. Bhattacharjee, A. (Department of Ap- 
plied Physics, Columbia University, New York, New York 10027 
(US)); lacono, R.; Milovich, J.L.; Paranicas, C. Physics of Fluids B: 
Plasma Physics (USA), 1(11): 2207-2212 (Nov 1989). 





A WKB theory is formulated for large-n ballooning modes in ax- 
isymmetric, toroidal plasmas with sheared equilibrium flows. The 
validity of the standard ballooning representation is severely re- 
stricted in the presence of sheared toroidal flow, despite the fact 
that to leading order in (1/n), where n is the azimuthal number, the 
eigenmode equation contains only derivatives along a field line. 
Necessary and sufficient conditions for stability are obtained in a 
high-beta ordering for rigid toroidal rotation as well as field-aligned 
flows. 


12010 [Equilibrium of a plasma in the fluid- and Viasov— 
Maxwell systems. Mahajan, S.M. (institute for Fusion Studies, 
The University of Texas at Austin, Austin, Texas 78712 (US)); Li, 
W. Physics of Fluids B: Plasma Physics (USA), 1(12): 2345-2348 
(Dec 1989). 

It is shown that a recently constructed exact solution of the 
Viasov equation describing a plasma with density and temperature 
gradients can be expressed in terms of the constants of motion. 
The distribution function is then used to illustrate the differences be- 
tween a Viasov and a one-fluid description. In fluid theory, only the 
pressure profile is determined (unless one postulates an equation 
of state), while the Viasov description leads to a separate determi- 
nation of density (g) and temperature (x*) profiles; the equation of 
state, g=y)°-?/5, comes out naturally in the latter case. 


12011 Kinetic effects in Alfven wave heating. Part |: Surface 
eigenmodes in a pure plasma. Li, W. (Fusion Research Center, 
The University of Texas at Austin, Austin, Texas 78712 (US)); 
Ross, D.W.; Mahajan, S.M. Physics of Fluids B: Plasma Physics 
(USA), 1(12): 2353-2363 (Dec 1989). 

Kinetic effects of Alfven wave spatial resonances near the 
plasma edge are investigated numerically and analytically in a lin- 
earized cylindrical tokamak model. In Part |, cold plasma surface 
Alfven eigenmodes (SAE’s) in a pure plasma are examined. Nu- 
merical calculations of antenna-driven waves exhibiting absorption 
resonances at certain discrete frequencies are reviewed first. From 
a simplified kinetic equation, an analytical dispersion relation is 
then obtained with the antenna current set equal to zero. The real 
and imaginary parts of its roots, which are the complex eigenfre- 
quencies, agree with the central frequencies and widths, 
respectively, of the numerical antenna-driven resonances. These 
results serve as an introduction to the companion paper, Part Il 
[Phys. Fluids B 1, 2364 (1989)], in which it is shown that, in the 
presence of a minority species, certain SAE’s, instead of heating 
the plasma exterior, can dissipate substantial energy in the two-ion 
hybrid layer near the plasma center. 


12012 Kinetic effects in Alfven wave heating. Part Il: Prope- 
gation and absorption with a single minority species. Li, W. 
(Fusion Research Center, The University of Texas at Austin, 
Austin, Texas 78712 (US)); Ross, D.W.; Mahajan, S.M. Physics of 
Fluids B: Plasma Physics (USA), 1(12): 2364-2371 (Dec 1989). 
The effects of a heavy minority on Alfven wave heating are ex- 
amined in a linearized circular cylindrical tokamak model. It is 
shown that a suitable minority concentration and radially varying 
charge profile produces a two-ion hybrid resonance in the plasma 
interior and an Alfven wave resonance near the edge. The latter 
Situation, which gives rise to cold plasma surface Alfven eigen- 
modes (SAE’s), was described in Part | [Phys. Fluids B 1, 2353 
(1989)] for a pure plasma. Here, numerical results, exhibiting sub- 
stantial absorption in the hybrid layer as a result of the dissipation 
of these modes, are presented. It is shown that the poloidal mode 
number strongly affects the amount of the energy absorbed in the 
hybrid layer. Generally, electron heating due to electron Landau 
and collisional damping of SAE’s and two-ion hybrid fields 
[w>(wee)max, With wee being the fundamental minority gyrofre- 
quency] dominates minority heating excepting for cases when ky, 
the parallel wavenumber, is large enough that no SAE occurs near 
the plasma edge. For the larger k) system, there occurs a stronger 
coupling between the two-ion hybrid and fundamental minority gy- 
roresonance layers, resulting in comparable electron and minority 
heating. The majority heating is zero everywhere because 
w<(wWe1)min, Where we; is the fundamental majority gyrofrequency. 
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12013 Current sheets and noniinear growth of the m=1 
kink-tearing mode. Waelbroeck, F.L. (Centre de Physique Theo- 
rique, Ecole Polytechnique, 91128 Palaiseau Cedex, France (FR)). 
Physics of Fluids B: Plasma Physics (USA), 1(12): 2372-2380 
(Dec 1989). 

A calculation is presented that accounts for rapid nonlinear 
growth of the m=1 kink-tearing instability. The equilibrium analysis 
contained in the Rutherford theory [Phys. Fluids 16, 1903 (1973)] 
of nonlinear tearing-mode growth is generalized to islands for 
which the constant-y approximation is not valid. Applying the 
helicity-conservation assumption introduced by Kadomtsev [Plasma 
Physics and Controlled Nuclear Fusion Research (IAEA, Vienna, 
1977), Vol. |, p. 555], the presence of a current-sheet singularity is 
shown that gives rise to a narrow tearing layer and rapid reconnec- 
tion. This rapid reconnection, in turn, justifies the use of the helicity 
conservation assumption. The existence of a family of self-similar 
m=1 equilibrium islands is demonstrated. The formalism introduced 
here is shown to apply both to the case of the m=1 kink-tearing 
mode and to the case of forced reconnection. These two cases are 
compared and contrasted. 


12014 Stability of the global Alfven eigenmode in the pres- 
ence of fusion alpha particles in an ignited tokamak plasma. 
Fu, G.Y. (institute for Fusion Studies, The University of Texas at 
Austin, Austin, Texas 78712 (US)); Van Dam, J.W. of Flu- 
ids B: Plasma Physics (USA), 1(12): 2404-2413 (Dec 1989). 

The stability of global Alfven eigenmodes is investigated in the 
presence of super-Alfvenic energetic particles, such as fusion- 
product alpha particles in an ignited deuterium-—tritium tokamak 
plasma. Alpha particles tend to destabilize these modes when 
Wea>wa, where wa is the shear-Alfven modal frequency and w.a 
is the alpha particle diamagnetic drift frequency. This destabiliza- 
tion due to alpha particles is found to be significantly enhanced 
when the alpha particles are modeled with a slowing-down distribu- 
tion function rather than with a Maxwellian distribution. However, 
previously neglected electron damping due to the magnetic curva- 
ture drift is found to be comparable in magnitude to the 
destabilizing alpha particle term. Furthermore, the effects of 
toroidicity are also found to be stabilizing, since the intrinsic 
toroidicity induces poloidal mode coupling, which enhances the 
parallel electron damping from the sideband shear-Alfven Landau 
resonance. In particular, for typical ignition tokamak parameters, 
global Alfven eigenmodes are found to be completely stabilized by 
either the electron damping that enters through the magnetic cur- 
vature drift or the damping introduced by finite toroidicity. 


12015 Anomalous electron thermal conduction from mag- 
netic turbulence. Hong, B.G. (institute for Fusion Studies, The 
University of Texas at Austin, Austin, Texas 78712 (US)); Horton, 
W. Physics of Fluids B: Plasma Physics (USA), 1(12): 2527-2530 
(Dec 1989). 

The electron thermal balance equation from the Braginskii equa- 
tions with the finite Larmor radius heat flux is analyzed for the 
space-time-average power balance in the presence of electromag- 
netic fluctuations. Formulas for the anomalous thermal flux 
associated with the ExB motion and the magnetic 6B, fluctua- 
tions are derived and evaluated for the c/lwp. scale electromagnetic 
turbulence typical of the V 7,-driven short wavelength drift modes. 
The result is compared with several Ohkawa-type formulas for the 
anomalous electron thermal energy transport. 


12016 Empirical evaluation of three-electron quantum- 
electrodynamics effects from lithiumlike resonance lines of 
elements Z=22-42 in the Tokamak Fusion Test Reactor and 
Joint European Torus tokamaks. Hinnov, E. (Plasma Physics 
Laboratory, Princeton University, Princeton, New Jersey 08543 
(USA)); the TFTR Operating Team; Denne, B.; the JET Operati 
Team. Physical Review [Section] A: General Physics (USA), 40(8): 
4357-4360 (15 Oct 1989). 

Most of the lithiumlike-ion resonance-line wavelengths have been 
remeasured relative to well-established lines of He Il and C V, C VI 
in the Tokamak Fusion Test Reactor and to these are added the 
newly measured lines of Kr XXXIV and Mo XL from the Joint Euro- 
pean Torus, which allow a systematic evaluation of differences 
from calculated one-electron Lamb shifts. 
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12017 K-shell photoabsorption edge of a dense aluminum 
plasma. Godwal, B.K. (Department of Physics, University of British 
Columbia, Vancouver, British Columbia, Canada V6T2A6 
(Canada)); Ng, A.; Da Silva, L.; Lee, Y.T.; Liberman, D.A. Physical 
Review [Section] A: General Physics (USA), 40(8): 4521-4526 (15 
Oct 1989). 

A theoretical model for the calculation of the K-shell photoab- 
sorption edge in a dense plasma is described. In the model, 
degeneracy and continuum lowering contributions due to free elec- 
trons and neighboring ions were treated as perturbations on the 
continuum and the bound state. These contributions were evalu- 
ated using first-principles solid-state methods. The model was used 
to interpret recently observed shifts in the K-shell photoabsorption- 
edge energy in shock-compressed aluminum. The validity of the 
model was further examined through comparisons with two 
average-atom, self-consistent-field calculations and an augmented- 
plane-wave calculation. 


12018 Radiation cooling in laser-produced plasmas due to 
high-Z layers. Moreno, J.C. (Laboratory for Plasma Research, 
University of Maryland, College Park, Maryland 20742-3511 
(USA)); Goldsmith, S.; Griem, H.R.; Cohen, L.; Epstein, R.; 
Bradley, D.; Jaanimagi, P.A.; Knauer, J. Physical Review [Section] 
A: General Physics (USA), 40(8): 4564-4571 (15 Oct 1989). 

Radiation cooling of laser-produced aluminum plasmas by highly 
ionized gold atoms was studied experimentally. The plasma was 
produced by irradiating 500-um-diam glass spheres coated with 
two layers of aluminum and an intermediate gold layer of varying 
thickness. The 24-beam Omega laser system at a laser wave- 
length of 351 nm and intensity in the range (2-3)x10'* W/cm? 
was used to produce the plasma. Electron temperatures were de- 
termined spectroscopically by measuring the 1s-2p-to—1s*-1s2p 
line ratio in Al XIll and Al XII. With no gold layer the electron tem- 
perature of highly ionized aluminum is found to be close to 1400 
eV. The introduction of a 0.01-um layer of gold reduced the elec- 
tron temperature to approximately 1100 eV, and with a 0.05-um 
gold layer it was reduced to 700 eV. A gold layer also reduced the 
temperature of the sodium plasma produced from the glass as 
measured using Na x and Na xi line ratios. Time-resolved x-ray 
measurements showed additional evidence of cooling. Measure- 
ments of total x-ray emission and radiative energy calculations 
from a hydrodynamic code showed a 50% increase in radiated en- 
ergy with the addition of 0.05-um gold layer. 


12019 


lon spectra of vacuum arc plasma with compound 
and alloy cathodes. Sasaki, J. (Nippon Steel Corporation, 10-1 


Fuchinobe 5-chome, Sagamihara-shi, Kanagawa 229, Japan 
(Japan)); Brown, |.G. Journal of Applied Physics (USA), 66(11): 
5198-5203 (1 Dec 1989). DOE Contract ACO3-76SF00098. 

We have carried out an experimental investigation of the charge 
state distribution of ions produced in the vacuum arc plasma for 
the case when the cathode is a compound or alloy. The plasma 
was generated in a metal vapor vacuum arc ion source, and the 
charge state spectra were measured using a time-of-flight method. 
We have compared these spectra to the spectra obtained from 
cathodes of the constituent elements. The cathode materials used 
and reported on here were the following groups: SiC/SY/C [i.e., we 
have compared the spectra obtained using a cathode of silicon 
carbide with the spectra obtained using (a) a silicon cathode and 
(b) a carbon cathode], TIC/TIN/TIO2/TVC, WC/W/C, (UC-ZrC)/UN/U/ 
Zr/C, brass/Cu/Zn, and stainless steel/Fe/Cr/Ni. The arc current 
employed throughout was approximately 100 A. We find that the 
charge state distributions change depending on the elemental 
composition of the alloy or compound of which the cathode is fabri- 
cated. 


12020 Transport of vacuum arc plasma through straight and 
curved magnetic ducts. Storer, J. (3M, St. Paul, Minnesota 55144 
(USA)); Galvin, J.E.; Brown, 1.G. Journal of Applied Physics (USA), 
66(11): 5245-5250 (1 Dec 1989). DOE Contract ACO3-76SF00098. 

We report on an experimental investigation of the transport of a 
metal vapor vacuum arc plasma through straight and curved mag- 
netic solenoids for the case of an iron plasma and for magnetic 
field strength up to 650 G. We find that the fraction of plasma 
transported increases with magnetic field strength and saturates at 
a field at which the ion gyroradius equais the radius of the plasma 
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channel. The magnetic field strength at the cathode location, where 
the plasma is injected into the solenoid, was found to be important, 
and for the present work the injection efficiency optimizes at a field 
of about 150 G. 


7002 Fusion Power Plant Technology 


Refer also to citation(s) 9797, 9833, 10483, 10484, 10634, 10644, 
11115, 11116, 11131, 11132, 11133, 11164, 11298, 11726, 11959, 
11960, 11961, 11964, 11967, 11968, 11969, 11970, 11972, 11973, 
11974, 11975, 11976, 11978, 11980, 11981, 11982, 11986, 11988, 
12004, 12006, 12153 


12021 (AD-A-212098/8&/XAB) Electron attachment and 
molecular fragmentation in laser-excited plasmas. Final report, 
5 May 1988-4 May 1989. Hardwick, J.L.; Moseley, J.T. Oregon 
Univ., Eugene, OR (USA). Chemical Physics Inst. 10 Aug 1989. 
13p. Available from NTIS, PC A03/MF A01. 

Production of O- from thermal electrons was identified during 
the laser excitation of NO. O- is produced during excitation near 
226 nm, corresponding to absorption in the (0,0) band of the A-X 
band system of NO. Electrons with energy limited to <0.5 eV com- 
pletely suppress the endothermic production of O— from NO(X2ll). 
Dissociative attachment occurs from the A2+ electronic state of NO 
and produces both O- and N in their ground electronic states. 
This is the first reported case of dissociative attachment of elec- 
trons to an optically prepared excited electronic state. 


12022 (AD-A-212677/9/XAB) Advanced source develop- 
ment and applications. Laser-produced plasmas: A compact 
soft x-ray source with high peak brightness. Final technical re- 
port, 1 October 1986-30 September 1988. Byer, R.L. Stanford 
Univ., CA (USA). Jul 1989. 26p. Available from NTIS, PC A03/MF 
A01. 

The development of high average power pulsed solid-state 
lasers and the application of these lasers to the generation of 
laser-produced plasmas for soft-x-ray generation is described. A 
44-W average power moving slab neodymium glass laser was 
demonstrated. In a separate experiment, injection seeding of this 
laser to produce 500-MW li-ps pulses was attained. Soft-x-ray gen- 
eration has been investigated with the moving slab laser, a fixed 
slab laser, and commercial rod-geometry lasers. The techniques 
that were demonstrated show the feasibility of scaling the operation 
of slab lasers to the kilowatt level. The rapid development of diode- 
laser pumping techniques suggests the potential for remarkable 
efficient, compact, and economical laser systems for short- 
wavelength lithography and microscopy applications. 


12023 (CEA-CONF-9907) Fabrication, mechanical and 
chemical properties of LIAIO2 and Li2Zr03 as tritium breeders 
for a solid blanket. Rasneur, B. CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Physico-Chimie. 
1989. 14p. (CONF-8904215—: 2. international symposium on the 
fabrication and properties of lithium ceramics, Indianapolis, IN 
(USA), 23-27 Apr 1989). Order Number DE90737360. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

Large pellets of porous gamma LiAI02, 60 mm in diameter, rep- 
resentative of the breeder elements anticipated in the first CEA 
solid blanket concept were fabricated. Each step of the fabrication 
process i.e. pressing, sintering, machining was optimized in order 
to avoid any cracking during sintering and machining. In addition, 
the microstructure optimized so far was aimed at - 75% theoretical 
density, homogeneous 0.4 mum grain size - which is appropriate 
for a satisfactory tritium release. Mechanical properties of Li,Zr03 
were investigated and were found similar to the LiAl02 ones. 


12024 (CONF-891204—14) Response of unirradiated and 
neutron-irradiated vanadium alloys to Charpy-impact loading. 
Loomis, B.A.; Smith, D.L. Argonne National Lab., IL (USA). 23 Oct 
1989. 11p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-31109-ENG-38. From 4. international conference on fusion 
reactor materials; Kyoto (Japan); 4-8 Dec 1989. Order Number 
DE90004878. Available from NTIS, PC AO3/MF A01; OSTI; INIS; 
GPO Dep. 

The ductile-brittle transition temperature (DBTT) was determined 
by Charpy-impact impact tests for dehydrogenated (<30 appm H) 





and hydrogenated (400-1200 appm H) V-7.2Cr-14.5Ti, V-9.9Cr- 
9.2Ti, V-13.5Cr-5.2Ti, V-17.7Ti, V-9.2Cr-4.9Ti, V-9.0Cr-3.2Fe-1.2Zr, 
V-3.1Ti-0.5Si, V-4.1Cr-4.3Ti, V-4.6Ti, and V-2.5Ti-1.0Si alloys. The 
DBTT was also determined for the V-13.5Cr-5.2Ti, V-9.2Cr-4.9Ti, 
V-7.2Cr-14.5Ti, and V-17.7Ti alloys after neutron irradiation at 420 
and 600°C to 41-44 atom displacements per atom. The DBTTs de- 
termined for these vanadium alloys show that a vanadium alloy 
containing Cr and/or Ti and Si alloying additions to be used as a 
structural material in a fusion reactor should contain 3-11 wt % to- 
tal alloying addition for maximum resistance to hydrogen- and/or 
irradiation-induced embrittlement. 4 refs., 3 figs., 2 tabs. 


12025 (CONF-891204—15) Research and development 
status of ceramic breeder materials. Johnson, C.E. Argonne Na- 
tional Lab., IL (USA). 1989. 15p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-31109-ENG-38. From 4. international 
conference on fusion reactor materials; Kyoto (Japan); 4-8 Dec 
1989. Order Number DE90004879. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

The breeding blanket is a key component of the fusion reactor 
because it directly involves tritium breeding and energy extraction, 
both of which are critical to development of fusion power. The 
lithium ceramics continue to show promise as candidate breeder 
materials. This promise was also recognized by the International 
Thermonuclear Experimental Reactor (ITER) design team in its se- 
lection of ceramics as the first option breeder material. Blanket 
design studies have indicated areas in the properties data base 
that need further investigation. Current studies are focusing on is- 
sues such as tritium release behavior at high burnup, changes in 
thermophysical properties with burnup, compatibility between ce- 
ramic breeder and beryllium multiplier, and phase changes with 
burnup. Laboratory and in-reactor tests are underway, some as 
part of an international collaboration for development of ceramic 
breeder materials. 36 refs. 


12026 (CONF-891204—16) Tube effects and the kinetics of 
desorption of H2O/H. from LIAIO. by temperature pro- 
grammed desorption measurements. Fischer, A.K.; Johnson, 
C.E. Argonne National Lab., IL (USA). [1989]. 12p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
From 4. international conference on fusion reactor materials; Kyoto 
(Japan); 4-8 Dec 1989. Order Number DE90004880. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Temperature programmed desorption (TPD) measurements are 
in progress to provide data describing the kinetics of desorption of 
H2O(g) and Hoa(g) from ceramic tritium breeders. Preliminary blank 
experiments indicated that the steel can be a reactive participant 
with H2O being consumed and Hz being evolved. There is also 
evidence of some dissolution of H2 in the steel. However, it is pos- 
sible to stabilize the tube in the absence of added H2 so that 
useful measurements with H2O(g) can be made. Initial work is on 
the LiAIO2-H2O0(g) system. Fresh samples of LiAlO2 bear large 
amounts of adsorbed H2O. TPD spectra were measured for LiAIO2 
that had been equilibrated with 200 ppM H2O(g) at temperatures 
from 473 to 773 K. Several techniques of data analysis were 
applied. There still remain questions of possible peak overlap to re- 
solve for all cases. An activation energy of desorption of H2O(g) of 
approximately 120 kJ/mol appears to be associated with the sam- 
ple equilibrated at 673 K. When compared with the same value 
reported in the literature for decomposition of LiOH, this result sug- 
gests that some sites on LiAlIO2 might resemble sites on Li2O in 
their adsorptive properties. For the 773 K equilibration, the activa- 
tion energy of desorption appears considerably higher. 6 refs., 4 
figs. 


12027 (CONF-891204—17) Evaluation of low activation 
vanadium alloys for structural material in a fusion reactor. 
Loomis, B.A.; Hull, A.B.; Smith, D.L. Argonne National Lab., IL 
(USA). 23 Oct 1989. 15p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-31109-ENG-38. From 4. international 
conference on fusion reactor materials; Kyoto (Japan); 4-8 Dec 
1989. Order Number DE90004881. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

The V-7.2Cr-14.5Ti, V-9.2Cr-4.9Ti, V-9.9Cr-9.2Ti, V-13.5Cr-5.2Ti, 
V-4.1Cr-4.3Ti, Vanstar-7, V-4.6Ti, V-17.7Ti, and V-3.1Ti-(0.5-1.0)Si 


70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


alloys were evaluated for use as structural material in a fusion re- 
actor. The alloys were evaluated on the basis of their yield 
strength, swelling resistance, resistance to hydrogen and irradiation 
embrittlement, and compatibility with a lithium reactor coolant. On 
the basis of these evaluations, the V-7.2Cr-14.5Ti, V-9.2Cr-4.9Ti, 
V-9.9Cr-9.2Ti, V-13.5Cr-5.2Ti, Vanstar-7, and V-3.1Ti-(0.5-1.0)Si al- 
loys are considered unacceptable for structural material in a fusion 
reactor, whereas the V-4.1Cr-4.3Ti, V-4.6Ti, and V-17.7Ti alloys 
are recommended for more intensive evaluation. The V-7Cr-5Ti al- 
loy may have the optimum combination of strength, DBTT, swelling 
rate, and lithium dissolution rate for a structural material in a fusion 
reactor. 4 refs., 6 figs., 4 tabs. 


12028 (DOE/ET/51013—277) A design procedure for a slot- 
ted waveguide with probe-fed slots radiating into 

Colborn, J.A. Massachusetts Inst. of Tech., Cambridge, MA (USA). 
Nov 1989. 25p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-78ET51013. (PFC/RR-89-17). Order Number 
DE90004168. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

A design procedure is developed for slotted-waveguide antennas 
with probe-fed slots. Radiation into a gyrotropic, plane-stratified 
medium is considered, nonzero waveguide wall thickness is as- 
sumed, and noncosinusoidal slot fields and arbitrary slot length up 
to about one free-space wavelength are allowed. External mutual 
coupling is taken into account by matching the tangential fields at 
the antenna surface. The particular case of longitudinal slots in the 
broad face of rectangular guide is analyzed. The motivation for this 
work is the design of such radiators for plasma heating and 
current-drive on thermonuclear fusion experiments, but some of the 
analysis is applicable to the probeless slotted waveguide used for 
avionics and communications. 20 refs., 5 figs. 


12029 (DOE/ET/51013—T220) The impact of blanket design 
on activation and thermal safety. Pariatan, Y. Massachusetts 
Inst. of Tech., Cambridge, MA (USA). Plasma Fusion Center. Jun 
1989. 106p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-78ET51013. Contract C86-110982-TKP-153-87. 
(PFC/RR-89-12). Order Number DE90004892. Available from 
NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 

Activation and thermal safety analyses for experimental and 
power reactors are presented. The effects of a strong neutron 
absorber, B,C, on activation and temperature response of experi- 
mental reactors to Loss-of-Cooling Accidents are investigated. 
Operational neutron fluxes, radioactivities of elements and thermal 
transients are calculated using the codes ONEDANT, REAC and 
THIOD, respectively. The inclusion of a small amount of B,C in the 
steel blanket of an experimental reactor reduces its activation and 
the post LOCA temperature escalation significantly. Neither the in- 
clusion of excessive amounts of B,C nor enriched '°B in the first 
walls of an experimental reactor bring much advantage. The em- 
ployment of a 2 cm graphite tile liner before the first wall helps to 
limit the post LOCA escalation of first wall temperature. The effect 
of replacing a 20 cm thick section of a steel shield of a fusion 
power reactor with B,C is also analyzed. The first wall temperature 
peak is reduced by 100°C in the modified blanket. The natural 
convection effect on thermal safety of a liquid lithium cooled blan- 
ket are investigated. Natural convection has no impact at all, 
unless the magnetic field can be reduced. If magnets can be shut 
off rapidly after the accident, then the temperature escalation of the 
first wall will be limited. Upflow of the coolant is better than the ini- 
tial downflow design from a thermal safety point of view. Activities 
of three structural materials, OTR stainless steel, SS-316 and 
VCrTi are compared. Although VCrTi has higher activity for a pe- 
riod of two hours after the accident, it has one to two orders of 
magnitude less activity than those of the steels in the mid- and 
long-terms. 29 refs., 42 figs., 9 tabs. 


12030 (ENEA-RT-FUS-88-12, pp. 5-29) High gain radiation- 
driven targets. Part 1. Caruso, A. (Associazione EURATOM-ENEA 
sulla Fusione, Frascati (italy)). ENEA, Frascati (Italy). Centro 
Ricerche Energia. Feb 1989. (CONF-8809415—Exc.: Intemational 
School of Plasma Physics, Varenna (Italy), 6-16 Sep 1988). In 
Contributions to the international school of plasma physics ‘Piero 
Caldirola’ (Varenna, 7-16 Sep 1988). Order Number DE90705991. 
Available from NTIS (US Sales Only), PC A03/MF A01. 
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In this paper, some of problems related to the design of a target 
i by thermal soft X-rays such as those existing in a cavity 
at a temperature of 50/1000 eV are considered. 


12031 (ENEA-RT-FUS—88-12, pp. 30-35) High gain 
radiation-driven targets. Part 2. Numerical simulation for a 
high gain indirectly-driven target. Caruso, A. (Associazione 
EURATOM-ENEA sulla Fusione, Frascati (Italy)); Pais, V. ENEA, 
Frascati (Italy). Centro Ricerche Energia. Feb 1989. (CONF- 
8809415—Exc.: International School of Plasma Physics, Varenna 
(Italy), 6-16 Sep 1988). In Contributions to the international school 
af plasma physics ‘Piero Caldirola’ (Varenna, 7-16 Sep 1988). Or- 
der Number DE90705991. Available from NTIS (US Sales Only), 
PC AO3/MF A01. 

In this paper, the behaviour of a high gain target designed ac- 
cording to the indications of the first part of this report, is 
discussed. The physical description used is that of a three- 
temperature one-dimensional Lagrangian code with a proper dense 
matter equation-of-state and Rosseland-Pianck averages. 


12032 (ENEA-RT-FUS—88-18) Interaction of integrated 
beams with thin foils and microballoons. Strangio, C.; Caruso, 
A.; Andreoli, P.L.; Di Paolo, A. ENEA, Frascati (Italy). Centro 
Ricerche Energia. Jan 1989. 12p. (CONF-881056—-10: 19. Euro- 
pean conference on laser interaction with matter (ECLIM), Madrid 
(Spain), 3-7 Oct 1988). Order Number DE90733778. Available from 
NTIS (US Sales Only), PC AO3/MF A01. 

Paper presented at the 19th ECLIM, European conference on 
laser interaction with matter (Madrid, 3-7 Oct 1988). 

In this preliminary work, experiments, performed with the 
neodymium ABC glass laser at the Laser Fusion Laboratory of 
ENEA (Frascati, Italy), were focused on the study of structure by ir- 
radiating thin plastic disks (thickness approximately equivalent to 4 
microns, diameter approximately equivalent to 600 microns) and 
glass microballoons (thickness approximately equivalent to 2 mi- 
crons, diameter approximately equivalent to 450 microns), with or 
without beam integrators, at comparable power density. Within the 
limits of this laser system, the most relevant internal confinement 
fusion phenomena, accessible in a scaled form, are those con- 
nected with hydrodynamics, absorption and light propagation. The 
results of the interaction of the laser beams, integrated by an opti- 
cal system composed of two arrays of 256 elements each, are 
presented. Optical dark-field shadowgraphy, as well as interfero- 
grams, showed significant smoothing effects when compared with 
experiments performed in the same conditions but without beam in- 
tegrators. 


12033 (EUR-11865) Calculation of tritium release from Pb- 
17Li samples. Saibene, G. (JET Joint Undertaking, Abingdon 
(UK)); Sartori, R. Commission of the European Communities, Lux- 
embourg (Luxembourg). Directorate General Telecommunications, 
Information Industries and Innovation; JET Joint Undertaking, 
Abingdon (UK). c 1988. 145p. Sponsored by Commission of the 
European Communities. Available from NTIS (US Sales Only), PC 
A07/MF A01; Office for Official Publications of the European Com- 
munities, 2, rue Mercier, L-2985 Luxembourg. 

The transport of tritium in liquid Pb-17Li has been investigated 
for different types of capsules and different methods of tritium ex- 
traction. Equations describing the tritium release process have 
been set up and solved, and time-dependent expressions of the 
outcoming tritium flux have been derived for closed capsules con- 
taining stagnant or moving Pb-17Li and for capsules where a He + 
0.1% Hz flush gas sweeps the gas phase above the liquid Pb-17Li 

_ or bubbles through it. The analytical expressions of the outcoming 
‘tritium fluxes depend on tritium diffusivities and solubilities in Pb- 
17Li and in the container material and on the tritium generation 
rate in Pb-17Li. The models allow the determination of the charac- 
teristic tritium release times when these input parameters are 
available. The parameters, on the other hand, can be determined 
by fitting the experimental tritium release data with the theoretical 
flux equations. The characteristic tritium release time (time to reach 
63.2% of the steady state tritium flux) is 14000 s, 7200 s, 2000 s 
and less than 100 s for the closed stagnant, closed convective, 
swept and bubbied capsule, respectively, and for the specific con- 
ditions of the “Libretto” experiment (Petten — NL). 
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12034 (EUR-11937) Recycling, inventory and permeation 
of hydrogen isotopes and helium in the first wall of a ther- 
monucilear fusion reactor. Gervasini, G. (Commission of the 
European Communities, Ispra (IT). Joint Research Centre); Reiter, 
F.; Carretti, C. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1989. 144p. Available from NTIS (US Sales 
Only), PC A07/MF A01. 

The work was divided into three parts. The first part, which is 
theoretical, examines the behaviour of hydrogen in metals. After an 
introduction on the presence of hydrogen isotopes in fusion 
reactors, the main phenomena connected with hydrogen-metal in- 
teraction are summarised: solubility, diffusivity and trapping in 
material defects. The metal temperature is highlighted as the main 
parameter in the description of the phenomena. The second part of 
the work, also theoretical, concerns the interaction between helium 
and metals. We have tried as much as possible to show analogies 
and differences in the comparisons of the behaviour of hydrogen. 
The main types of damage caused by helium in metallic structures, 
which are the most important consequence of helium-metal interac- 
tion, were summarised. The characteristics of helium were treated 
in greater depth than those of hydrogen, because the latter are 
very well known. Also, there is a vast literature on the hydrogen- 
metal interaction. In the third and last part of the work a model was 
identified which allows the simulation of the evolution of a system 
formed from a metal in which hydrogen and helium isotopes have 
been introduced. A system of algebraic-differential equations was 
used to study the temporal evolution of the concentrations, the re- 
cycling, the inventory and the permeation of tritium and helium 
considering that these atoms diffuse in the metallic lattice and re- 
main trapped in the vacancies created inside the metal by the 
bombardment of the neutrons from the fusion reactions. For the 
numerical simulation a series of data intended to represent the sit- 
uation inside a thermonuclear reactor as precisely as possible were 
used for the numerical simulation. Analysis of the system was pre- 
ceded by the analytical resolution of the steady state equations so 
that they could be compared with the simulation results. 


12035 (GA-A-19738) Recent leak telescope development. 
Fisher, M.V.; Jensen, T.H.; Puhn, F.A. General Atomics, San 
Diego, CA (USA). Dec 1989. 5p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-89ER51114. (CONF-891007—103: 
13. IEEE symposium on fusion engineering, Knoxville, TN (USA), 
2-6 Oct 1989). Order Number DE90004101. Available from NTIS, 
PC A02/MF A01; OSTI; INIS; GPO Dep. 

Conventional leak testing methods used to pinpoint the location 
of a leak become impossible whenever circumstances prevent local 
application of helium or other tracer gases to the outside surface of 
a vacuum system. This situation occurs frequently on tokamaks 
and other fusion devices due to close-fitting external hardware and/ 
or vacuum vessel wall design, such as DIll-D’s sandwich construc- 
tion of inner and outer skins welded to corrugations. A solution to 
this type of leak detection problem is the “leak telescope,” a device 
still in the developmental stage, which detects leaks by sensing the 
direction of molecular flow from inside a vacuum system. Actually, 
the device senses all types of flow, whether it be from areas of 
high outgassing or virtual leaks as well as leaks from real surface 
penetrations. 8 refs., 8 figs. 


12036 (GA-A-19749) PC-Link historical data bese system 
MODCOMP/IBM at link for neutral particle beam operation. 
Thurgood, P. General Atomics, San Diego, CA (USA). Dec 1989. 
4p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-89ER51114. (CONF-891007—111: 13. IEEE symposium on 
fusion engineering, Knoxville, TN (USA), 2-6 Oct 1989). Order 
Number DE90004092. Available from NTIS, PC AO2/MF A01; 
OSTI; INIS; GPO Dep. 

“PC-Link” is a combination of hardware and software that con- 
nects an IBM PC/AT to a MODCOMP minicomputer. It is designed 
as an aid to the Neutral Beam operations coordinator during injec- 
tion into the Dill-D tokamak project. An IBM PC/AT is linked to 4 
MODCOMP “realtime” acquisition systems, each of which controls 
2 neutral particle beam sources. At various points in the shot se- 
quence, data is sent to the IBM PC/AT. This data can then be 
integrated with the data from the other sources into tables or 
graphics displays for use by the Beam Coordinator. In this way, the 





coordinator gets realtime feedback on the relative settings and per- 
formance of the sources and can observe trends within a particular 
source at one location. The PC- Link is used for observing relative 
timing information and for post shot historical archiving. The con- 
cept of the PC-Link was originally proposed several years ago. In 
April 1988, in-house implementation of the link software was be- 
gun. The PC-Link receives approximately 2 Kbytes of data per 
source per shot. This data is converted from MODCOMP format to 
IBM PC format and archived to disk. The last 280 shots per source 
are stored to disk to observe trends. The data can be displayed in 
a number of formats depending upon the situation. For example, 
prior to a shot, the beam MODCOMPs are sent timing information 
from the Dili-D tokamak control system. This data is echoed on the 
PC in a graphical representation displaying all 8 sources. At the 
end of the shot, the actual running times are displayed along with 
the requested settings. Any subset of the Historical data may be 
displayed either graphically or in tables for realtime comparisons 
between sources. This system is designed for realtime use, not for 
complete archiving purposes. This same data is also sent to a VAX 
computer for full integration into the archive database. This system 
is easily upgradable and extremely versatile. 4 figs. 


12037 (GA-A-19750) Thermal design and analysis of Dill-D 
advanced divertor. Baxi, C.B.; Reis, E.; Smith, J. General Atom- 
ics, San Diego, CA (USA). Dec 1989. 4p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC03-89ER51114. (CONF- 
891007-102: 13. IEEE symposium on fusion engineering, 
Knoxville, TN (USA), 2-6 Oct 1989). Order Number DE90004102. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

The Dill-D tokamak uses divertor plasma configurations to obtain 
enhanced plasma confinement. These configurations are prototypi- 
cal of CIT and ITER. To further develop the divertor capability, a 
combined divertor baffle and electrically isolated toroidal ring 
electrode will be instalied. The high heat flux and elevated temper- 
atures pose challenging design problems especially for the 
insulating materials. The toroidal ring support structure for the di- 
vertor must withstand a peak heat flux of 600 W/cm? for a period of 
5 sec. During operation, the advanced divertor is electrically biased 
relative to the vessel. To provide cross field electrical insulation be- 
tween the divertor and the vessel, parts of the shelf and the floor 
tiles will be fabricated from non-conducting materials which will be 
subjected to both high heat flux and a high temperature environ- 
ment. To obtain an acceptable design, thermal analyses were 
performed to calculate the temperature differences between the di- 
vertor structure and the vessel wall during periods of bakeout and 
during plasma operation. In addition, a number of finite element 
thermal stress analyses of individual components were done to in- 
sure acceptable temperatures and stresses. 7 refs., 6 figs. 


12038 (GA-A-19754) Increased power delivery from the 
Dil-D neutral beam injection system. Colleraine, A.P.; Callis, 
R.W.; Hong, R.M.; Kellman, D.H.; Kim, J.; Langhorn, A.R.; Lee, R.; 
Phillips, J.C.; Wight, J.J. General Atomics, San Diego, CA (USA). 
Dec 1989. 4p. nsored by U.S. DOE Energy Research. DOE 
Contract AC03-89ER51114. (CONF-891007-113: 13. IEEE sympo- 
sium on fusion engineering, Knoxville, TN (USA), 2-6 Oct 1989). 
Order Number DE90004094. Available from NTIS, PC A02/MF 
A01; OSTI; INIS; GPO Dep. 

The neutral beam system installed on the DIill-D tokamak em- 
ploys eight 80 kV Long Pulse Sources (LPS) mounted on four 
beamlines and was originally designed to deliver a nominal 12 MW 
of H° power to a plasma for pulses of up to 5 sec duration. 
Lawrence Berkeley Laboratory designed the LPS for the US Fusion 
Program to fill the requirements of both the Dill-D and the TFTR 
machines. Essentially all source components are of a common 
design; the Dill-D version is therefore conservative in its rated pa- 
rameters. Recently a neutron shield has been constructed around 
the torus hall allowing D° injection to become routine. Because deu- 
terium beams have a better neutralization efficiency, the nominal 
power delivery per source has been measured to be approximately 
2 MW (for a total of 16 MW) without any modifications. However, 
by reoptimizing the voltage gradients in the source, the perveance 
can be increased without degrading the optics. A change of gradi- 
ent grid voltage from 0.83 Va-ce; to 0.79 Vacce; raises the perveance 
from 2.5 to 3.0 uPerv with a corresponding gain in beam power of 
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about 20%. The arc power required aiso must be increased to the 
range of 100 to 120 kW but this is well within the design limits of 
the LPS. Further studies of our systems are now underway to as- 
sess the possibilities of raising Vacce; above 80 kV. An additional 
gain in power is possible by this technique. 6 refs., 6 figs. 


12039 (GA-A-19755) Radiation shielding analysis for Dii-+ 
D. Kim, Jinchoon; Boshoven, J.K.; Callis, R.W.; Luxon, J.L.; 
Petersen, P.|.; Su, S. General Atomics, San Diego, CA (USA). Dec 
1989. 5p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO3-89ER51114. (CONF-891007—109: 13. IEEE symposium 
on fusion engineering, Knoxville, TN (USA), 2-6 Oct 1989). Order 
Number DE90004173. Available from NTIS, PC AO2/MF A01; 
OSTI; INIS; GPO Dep. 

A radiation shield has been added to the Dill-D tokamak facility 
to allow increased neutron production rate without increasing the 
radiation exposure to the public and to the personnel. The goal of 
the shiekd is to reduce the biological dose level at the site bound- 
ary by a factor of 300. Shielding analyses were performed 
extensively using a 3-D Monte Carlo neutron-photon coupled code, 
MCNP, for varied geometry and material combinations. The calcu- 
lated total dose at the site boundary 83 m away from the tokamak 
are approximately 10-'? mrem per D-D neutron with the new 
shield in place and 3 x 10-'S mrem without the new shield. 13 
refs., 5 figs., 3 tabs. 


12040 (GA-A-19758) Design and implementation of a user- 
friendly intertace for Dil-D neutral beam automated operation. 
Phillips, J.; Colleraine, A.P.; Hong, R.; Kim, J.; Lee, R.L.; Wight, 
J.J. General Atomics, San Diego, CA (USA). Dec 1989. 4p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO03- 
89ER51114. (CONF-891007—110: 13. IEEE symposium on fusion 
engineering, Knoxville, TN (USA), 2-6 Oct 1989). Order Number 
DE90004091. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

The operational interface to the Dill-D neutral beam system, in 
use for the past 10 years, consisted of several interactive devices 
that the operator used to sequence neutral beam conditioning and 
plasma heating shots. Each of four independent MODCOMP Clas- 
sic control computers (for four Dill-D beamlines) included a touch 
screen, rotary knobs, an interactive dual port terminal, and a key- 
board to selectively address each of five display screens. Most of 
the hardware had become obsolete and repair was becoming 
increasingly expensive. It was clear that the hardware could be re- 
placed with current equipment, while improving the ergonomics of 
control. Combined with an ongoing effort to increase the degree of 
automated operation and its reliability, a single microcomputer- 
based interface for each of the four neutral beam MODCOMP 
Classic control computers was developed, effectively replacing 
some twenty pieces of hardware. Macintosh || microcomputers 
were selected, with 1 megabyte of RAM and “off-the-shelf? input/ 
output (I/O) consisting of a mouse, serial ports, and two 
monochrome high-resolution video monitors. The software is 
written in PASCAL and adopts standard Macintosh “window” tech- 
niques. From the Macintosh interface to the MODCOMP Classic, 
the operator can control the power supply setpoints, adjust ion 
source timing and synchronization, call up waveform displays on 
the Grinnell color display system, view the sequencing of proce- 
dures to ready a neutral beam shot, and add operator comments 
to an automated shot logging system. 3 refs., 2 figs. 


12041 (GA-A-19763) Activation evaluation of fusion solid 
breeder materials. Cheng, E.T.; Schultz, K.R.; Wong, C.P.C. Gen- 
eral Atomics, San Diego, CA (USA). Dec 1989. 4p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC03-89ER52153. 
(CONF-891007-115: 13. IEEE symposium on fusion engineering, 
Knoxville, TN (USA), 2-6 Oct 1989). Order Number DE90004105. 
Available from NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
Solid lithium ceramic compounds are considered prime candidate 
breeder materials for D-T based fusion reactors because of poten- 
tial advantages in safety, lack of electromagnetic effects, and 
relative ease of tritium extraction. Li2O, Li,SiO,, LIAIO2, and 
LizZrO3 are among the most plausible candidate solid breeder ma- 
terials. Studies were performed of these materials to compare their 
activation characteristics after neutron exposure in a fusion reactor, 
including quantities relevant to safety and waste disposal. Induced 
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radioactivity, decay heat, biological dose rate, and waste disposal 
rating of these materials were considered. Impurity elements that 
appear in lithium such as Na, K and Ca, were also included in the 
analysis. The results show that Li2ZrO, gives the highest values in 
every aspect of activation concerns except waste disposal, where 
LiAIO. dominates. LiAIO2 and LizZrOg will qualify for 1OCFR61 low 
level waste disposal only when these materials are located in the 
lower neutron fluence region in the blanket. Li2O and LigSiO, show 
much lower (at least 3 orders of magnitude) induced activity than 
LisZrO3 and LiAlO2 and satisfy all aspects of low activation consid- 
erations. 7 refs., 7 tabs. 


12042 (GA-A-19765) Neutronics studies for the ARIES-I re- 
actor. Cheng, E.T. General Atomics, San Diego, CA (USA). Dec 
1989. 4p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO3-89ER52153. (CONF-891007—114: 13. IEEE symposium 
on fusion engineering, Knoxville, TN (USA), 2-6 Oct 1989). Order 
Number DE90004095. Available from NTIS, PC A0O2/MF A01; 
OSTI; INIS; GPO Dep. 

A high-performance helium-cooled, solid breeder fusion blanket 
was designed for the innovative ARIES-| reactor. The Li,sSiO, 
breeder material is placed behind a beryllium zone to maximize the 
beryllium neutron multiplication. A modest beryllium inventory of 
about 40 metric tons is needed to achieve a blanket energy multi- 
plication of 1.35 or more, while breeding adequate tritium in the 
blanket. The decay heat values and radiological hazard potentials 
of ARIES-| blanket and shield (SiC + B,C) materials are found to 
be at least two to three orders of magnitude lower than those from 
metallic alloys such as ferritic steel and vanadium alloy. inherent 
safety will be achieved for the ARIES-| blanket because the mini- 
mum radioactive inventory precludes meltdown of the first wall and 
structural SiC material. However, the safety design of the divertor 
which uses tungsten alloy particie-collector plates and vanadium 
alloy structure will need to be carefully done because of higher lev- 
els of afterheat. All ARIES-| components will qualify for disposal as 
10 CFR 61 Class C waste if averaging over the first wall and blan- 
ket component is allowed, and if some exotic impurity elements 
(Ag, Nb, Mo) are controlled below 1 ppM. 10 refs., 3 figs., 5 tabs. 


12043 (GA-A-19766) Blanket design for the ARIES-I toke- 
mak reactor. Wong, C.P.C. (General Atomics, San Diego, CA 
(USA)); Cheng, E.T.; Creedon, R.L.; Leuer, J.A.; Schultz, K.R.; 
Grotz, S.P.; Ghoniem, N.M.; Hasan, M.Z.; Martin, R.C.; Najmabadi, 
F. General Atomics, San Diego, CA (USA). Dec 1989. 4p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO3- 
89ER52153. (CONF-891007-116: 13. IEEE symposium on fusion 
engineering, Knoxville, TN (USA), 2-6 Oct 1989). Order Number 
DE90004108. Available from NTIS, PC AO2/MF A01; OSTI; INIS; 
GPO Dep. 

For the ARIES-| tokamak power reactor design, we evaluated 
two gas-cooled, low-activation ceramic blanket designs, a 5 MPa 
helium-cooled design, and a 0.5 MPa CO, gas-carried LigSiO, par- 
ticulate design. The more extensive data base available for the 
helium-cooled option has led to the selection of this option as our 
reference design. The selected ARIES-| blanket design uses SiC 
composite as the structural material, 5 MPa helium as the coolant, 
LigSiO, as the solid tritium breeder, and Be metal pellets as the 
neutron multiplier. This combination of materials provides the 
design of a high nuclear performance blanket with high outlet tem- 
perature, good neutron multiplication, and adequate tritium 
breeding. It is a low-activation design that satisfies the criteria for 
10CFR61 Class-C shallow land waste disposal and achieves inher- 
ent safety since it produces negligible afterheat, thus virtually 
eliminating the possibility of radioactivity release to the public. 


12044 (GA-A-19792) Helium pumping by argon frosting on 
a 4.5 K surface. Kim, J.; Schaubel, K.M.; Colleraine, A.P. General 
Atomics, San Diego, CA (USA). Dec 1989. 19p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC03-89ER51114. 
(CONF-891093-19: 36. American Vacuum Society national vac- 
uum symposium, Boston, MA (USA), 23-27 Oct 1989). Order 
Number DE90004106. Available from NTIS, PC A03/MF A01; 
OSTI; INIS; GPO Dep. 

Pumping of helium gas by means of argon frosting on a bare 
copper surface cooled to ~4.5 K has been investigated in one of 
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the neutral beamlines of the Dill-D tokamak. The beamline is de- 
signed to handle high power hydrogen and deuterium beams and 
corresponding high gas feed rates. By prefrosting the cryo panels 
with argon in an actual beamline, multi-second helium gas pulses 
have been handled at a background gas pressure low enough for 
formation and transport of helium beams. Appreciable pumping of 
helium gas was observed even at an argon-to-helium ratio as low 
as 20. 16 refs., 5 figs. 


12045 (GA-A-19809) Electron assisted glow discharges for 
conditioning fusion tokamak devices. Schaubel, K.M.; Jackson, 
G.L. General Atomics, San Diego, CA (USA). Aug 1989. 23p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO3- 
89ER51114. (CONF-891093-18: 36. American Vacuum Society 
national vacuum symposium, Boston, MA (USA), 23-27 Oct 1989). 
Order Number DE90004104. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

Glow discharge conditioning of tokamaks with graphite plasma- 
facing surfaces has been used to reduce impurities and obtain 
density control of the plasma discharge. However, a major opera- 
tional disadvantage of glow conditioning is the high pressure 
required to initiate the glow discharge, e.g., ~70 mTorr for helium 
in Dill-D, which requires isolating auxiliary components that can not 
tolerate the high pressure. An electron-gun assisted glow discharge 
can lower breakdown pressure, possibly eliminating the necessity 
of isolating these auxiliary systems during glow discharge condi- 
tioning and allowing glow discharge operation at lower pressures. 
11 refs., 5 figs. 


12046 (GA-A-19900) Activation cross-sections for safety 
and environmental assessments of fusion reactors. Cheng, 
E.T. General Atomics, San Diego, CA (USA). Nov 1989. 12p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC03- 
89ER52153. (CONF-890982-8: International meeting on neutron 
activation cross sections for fission and fusion energy applications, 
Argonne, IL (USA), 11-15 Sep 1989). Order Number DE90004107. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The deuterium-tritium fueled fusion reaction does not directly 
produce radioactive products. Radioactivity in fusion is induced by 
the 14 MeV neutrons. Hence activation products and levels of ac- 
tivity in fusion reactors depend primarily on materials, neutron wall 
loading, and operating times. Safety and environmental aspects of 
fusion reactors are determined by radioactivity induced characteris- 
tics: decay heat, biological hazard potential, dose rate, and waste 
disposal rating. In this paper the important activation cross sections 
are identified that are relevant to determination of the above quan- 
tities for potential fusion reactor materials. 13 refs., 2 figs., 2 tabs. 


12047 (HEDL-SA-3597) Activation of structural alloys in 
fusion reactor magnets. Mann, F.M.; Doran, D.G. Westinghouse 
Hanford Co., Richland, WA (USA). 9 Sep 1986. 6p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC06-76FF02170. 
(CONF-8610465—1: 1986 cryogenic structural materials workshop, 
Reno, NV (USA), 7 Oct 1986). Order Number DE90004160. Avail- 
able from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

Using the REAC2 code system, both short-term and long-term 
activation were calculated for possible structural and magnet mate- 
rials at the shiekd-magnet interface. The flux was taken from the 
STARFIRE conceptual design and a 30-year lifetime was assumed. 
Short-term activation does not seem to be a problem. Only materi- 
als with large amounts of niobium appear to be a potential problem 
for long-term activation. 2 tabs. 


12048 (LA-UR-89-4271) MHD stable high beta spheromak 
equilibrium. Marklin, G.J. Los Alamos National Lab., NM (USA). 
[1989]. 5p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-7405-ENG-36. (CONF-8911130—10: 11. US/Japan 
workshop on field-reversed configurations and compact toroids, Los 
Alamos, NM (USA), 7-9 Nov 1989). Order Number DE90004873. 
Available from NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
Recent observations of a pressure driven mode in CTX indicate 
that its performance is being limited by the low beta stability re- 
quirements typical of conventional spheromak designs. Improved 
designs with higher beat limits therefore have the potential to dra- 
matically increase the temperature and lifetime of CTX and other 





spheromak experiments. This paper describes the results of an op- 
timization study examining radically different geometries, but all 
with minimum energy current profiles which can easily be created 
experimentally and should be automatically stable to all ideal and 
resistive current drive modes. 2 refs., 3 figs. 


12049 (PNL-SA-16939) The FUBR-1B irradiation experi- 
ment: Tritium release and physical stability of solid breeder 
materials. Slagle, O.D.; Hollenberg, G.W.; Baldwin, D.L. Pacific 
Northwest Lab., Richland, WA (USA). [1989]. 14p. Sponsored by 
U.S. DOE Energy Research. DOE Contract ACO6-76RL01830. 
(CONF-891204—13: 4. international conference on fusion reactor 
materials, Kyoto (Japan), 4-8 Dec 1989). Order Number 
DE90004668. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

The FUBR-IB irradiation experiment in EBR-Il has provided im- 
portant information on the irradiation behavior of candidate lithium 
solid breeder materials in a high energy neutron spectrum. The 
solid breeder materials include LizO, LiAIO2, LipZrO3, LigZrOg and 
LigSiO, pellets and LiAlO2 spheres. The irradiation behavior of the 
materials was characterized for the temperature range from 400 to 
900°C. The amount of tritium/helium retained by the solid breeder 
materials, as well as swelling and physical stability, was deter- 
mined for specimens removed after the first period of irradiation. 
LiAIOz, LizZrO3, and LigZrOg exhibited excellent dimensional sta- 
bility during irradiation while the dimensional stability of LixO was 
found to be dependent on the as-irradiated microstructure. Mea- 
surements of the amount of retained tritium characterize the ability 
of the solid breeder to release tritium. These results are compared 
to measurements of tritium retention made on similar closed cap- 
sule experiments and extend the data to burnups as high as 1.6 x 
102’ at/cc. Water vapor, in the form of T2O, was found to have a 
pronounced effect on the irradiation behavior of LisO and LiAIO2. 6 
refs., 2 figs., 5 tabs. 


12050 (PNL-SA-16972) Microstructural examination of HT- 
9 irradiated in the FFTF/MOTA [Fast Flux Test Facility/Materials 
Open Test Assembly] to 110 dpa. Gelles, D.S. (Pacific Northwest 
Lab., Richiand, WA (USA)); Akira Kohyama. Pacific Northwest 
Lab., Richland, WA (USA). 14 Apr 1989. 13p. Sponsored by U.S. 
DOE Energy Research. DOE Contract ACO6-76RL01830. (CONF- 
891204—12: 4. international conference on fusion reactor materials, 
Kyoto (Japan), 4-8 Dec 1989). Order Number DE90004673. Avail- 
able from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The objective of this effort is to determine the applicability of 
martensitic stainless steels for first wall applications. HT-9 in two 
heat treatment conditions has been examined following irradiation 
at 420°C to 114 dpa. The irradiations were performed in the Fast 
Flux Test Facility Materials Open Test Assembly (FFTF/MOTA). 
Void swelling is found in both conditions, with swelling values as 
high as 0.9% in isolated regions. Voids show a wide range of 
truncation, between cubic and octahedral shapes. Void swelling ap- 
pears to vary as a function of preirradiation heat treatment, 
whereas the dislocation structure and precipitation that developed 
during irradiation is unaffected. Quantitative microstructural mea- 
surements are in good agreement with results on similar simple 
alloys. 12 refs., 4 figs., 2 tabs. 


12051 (PNL-SA-16982) Fracture toughness of ferritic al- 
loys at very high neutron exposures. Hamilton, M.L. (Pacific 
Northwest Lab., Richland, WA (USA)); Huang, F.H. Pacific North- 
west Lab., Richland, WA (USA). [1989]. 15p. Sponsored by U.S. 
DOE Energy Research. DOE Contract ACO6-76RL01830. (CONF- 
891204—10: 4. international conference on fusion reactor materials, 
Kyoto (Japan), 4-8 Dec 1989). Order Number DE90004519. Avail- 
able from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Fracture toughness tests were performed on a number of heats 
of both HT9 and modified 9Cr-1Mo irradiated in the Fast Flux Test 
Facility (FFTF) to doses ranging from 35 to over 100 dpa at tem- 
peratures of 400 to 600°C. Virtually no additional degradation was 
observed in either toughness or tearing modulus beyond that ob- 
served in the Experimental Breeder Reactor || (EBR-Il) at 15 dpa. 
The FFTF data base for these alloys is compared to that of similar 
specimens irradiated in the High Flux Isotope Reactor (HFIR) and 
EBPR-ll. 6 refs., 5 figs., 2 tabs. 
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12052 (PNL-SA-16986) Irradiation creep and swelling of 
annealed type 304L stainless steel at ~390°C and high neutron 
fluence. Porter, D.L. (Argonne National Lab., IL (USA)); Hudman, 
G.D.; Garner, F.A. Pacific Northwest Lab., Richland, WA (USA). 18 
Nov 1989. 7p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC06-76RL01830;W-31109-ENG-38. (CONF-891204—11: 
4. international conference on fusion reactor materials, Kyoto 
(Japan), 4-8 Dec 1989). Order Number DE90004521. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

The objective of this effort is to determine the mechanisms in- 
volved in radiation-induced deformation of structural materials and 
apply these insights toward extrapolation of available fast reactor 
data to fusion-relevant conditions. The irradiation-induced creep 
and swelling of annealed AIS! 304L in EBR-li at ~390°C have 
been investigated to exposures on the order of 80 dpa and com- 
pared with the behavior of AISI 316 stainless steel. It is shown that 
swelling and creep of various austenitic steels are strongly interac- 
tive phenomena. While swelling depends on stress, displacement 
rate, composition and cold-work level, the creep rate directly de- 
pends only on the stress level and the instantaneous swelling rate. 
The creep-swelling coupling coefficient does not appear to be very 
sensitive to composition, cold work level or temperature. 14 refs., 6 
figs. 


12053 (PNL-SA-17275) Fracture toughness data base for 
ferritic alloys in the fusion program. Hamilton, M.L. (Pacific 
Northwest Lab., Richland, WA (USA) ); Huang, F.H. Pacific North- 
west Lab., Richland, WA (USA). Nov 1989. 7p. Sponsored by U.S. 
DOE Energy Research. DOE Contract ACO6-76RL01830. (CONF- 
8911147—1: Symposium on applications of ferritic alloys for nuclear 
power systems, San Francisco, CA (USA), 27 Nov 1989). Order 
Number DE90003634. Available from NTIS, PC AO2/MF A011; 
OSTI; INIS; GPO Dep. 

The ferritic alloy HT9 is a candidate for the fusion first wall and 
blanket due to its swelling resistance and low thermal expansion. 
Fracture behavior following irradiation, however, is of concern since 
HT9 is known to embrittle with neutron irradiation, particularly at 
low temperatures. Conventional compact tension specimens are not 
feasible for the determination of post-irradiation fracture behavior 
due to the large amount of irradiation space required and the large 
associated temperature and neutron gradients. A miniature com- 
pact tension specimen was therefore developed and the validity of 
the data obtained using this specimen was demonstrated. A single 
specimen, electropotential technique was subsequently developed 
using the miniature specimens. Tests have been conducted on sev- 
eral heats of the alloy irradiated in both fast and mixed spectrum 
reactors to a peak exposure of 100 dpa. 8 refs., 1 fig. 


12054 (SAND-89-2997C) Light ion beam drivers for inertial 
confinement fusion. Ramirez, J.J. Sandia National Labs., Albu- 
querque, NM (USA). [1989]. 17p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC04-76DP00789. (CONF-891136-1: 9. 
international workshop on laser interaction and related plasma phe- 
nomena, Monterey, CA (USA), 6-10 Nov 1989). Order Number 
DE90004196. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Intense beams of light ions are being developed at Sandia 
National Laboratories as a promising driver option for Inertial Con- 
finement Fusion (ICF) implosions. The Particle Beam Fusion 
Accelerator || (PBFA Il) will provide the physics basis for light-ion- 
beam driven ICF targets. Recent progress made in ion beam 
generation focusing on PBFA II has led to a record 5.4 TWicm? 
peak focal intensity with >80 kJ proton energy delivered to a 6-mm 
diameter sphere. The driver-development program on PBFA Il is 
reviewed. A design concept for a light ion beam driver for the Labo- 
ratory Microfusion Facility is also presented. 34 refs., 9 figs., 1 tab. 


12055 (UCLA/PPG-1179) The TITAN Reversed-Field-Pinch 
fusion reactor study. California Univ., Los Angeles, CA (USA); 
General Atomics Co., San Diego, CA (USA); Los Alamos National 
Lab., NM (USA); Rensselaer Polytechnic Inst., Troy, NY (USA). 
Dept. of Nuclear Engineering and Engineering Physics. [1988]. 
23p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG03-86ER52126. (UCLA/PPG—1180;CONF-881015-39: 12. inter- 
national conference on plasma physics and controlled nuclear 
fusion research; 15. symposium on fusion technology (SOFT-15), 
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Nice (France); Utrecht (Netherlands), 12-19 Oct 1988; 19-23 sep 
1988; CONF-880929-14). Order Number DE90004376. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report contain two papers titled: Compact, High-Power- 
Density Reversed-Field-Pinch Fusion Reactors; and Engineering 
and Physics of High-Power-Density, Compact, Reversed-Field- 
Pinch Fusion Reactors: the TITAN Study. Both papers will be 
indexed separately. (LSP) 


12056 (UCLA/PPG—1179, pp. 8, Paper 2) Engineering and 
physics of high-power-density, compact, Reversed-Field-Pinch 
fusion reactors. Najmabadi, F. (California Univ., Los Angeles, CA 
(USA)); Conn, R.W.; Krakowski, R.A.; Schultz, R.A.; Steiner, D. 
California Univ., Los Angeles, CA (USA); General Atomics Co., 
San Diego, CA (USA); Los Alamos National Lab., NM (USA); 
Rensselaer Polytechnic Inst., Troy, NY (USA). Dept. of Nuclear En- 
gineering and Engineering Physics. [1988]. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG03-86ER52126. (CONF- 
880929-14: 15. symposium on fusion technology (SOFT-15), 
Utrecht (Netherlands), 19-23 Sep 1988). In The TITAN Reversed- 
Field-Pinch fusion reactor study. Order Number DE90004376. 
Available from NTIS, PC A03/MF A01 - OSTI. 

The technical feasibility and key developmental issues of com- 
pact, high-power-density Reversed-Field-Pinch (RFP) reactors are 
the primary results of the TITAN RFP reactor study. Two design 
approaches emerged, TITAN-| and TITAN-I, both of which are 
steady-state, DT-burning, ~1000 MWe power reactors. The TITAN 
designs are physically compact and have a high neutron wall load- 
ing of 18 MW/m?. Detailed analyses indicate that: (a) each design 
is technically feasible; (b) attractive features of compact RFP 
reactors can be realized without sacrificing the safety and environ- 
mental potential of fusion; and (c) major features of this particular 
embodiment of the RFP reactor are retained in a design window of 
neutron wall loading ranging from 10 to 20 MW/m?. A major prod- 
uct of the TITAN study is the identification and quantification of 
major engineering and physics requirements for this class of RFP 
reactors. These findings are the focus of this paper. 26 refs., 4 
figs., 1 tab. 


12057 (UCLA/PPG-1179, pp. 12, Paper 1) Compact, high- 
power-density Reversed-Field-Pinch fusion reactors. Conn, 
R.W. (California Univ., Los Angeles, CA (USA)); Najmabadi, F.; 
Krakowski, R.A.; Schultz, K.R.; Steiner, D. California Univ., Los An- 
geles, CA (USA); General Atomics Co., San Diego, CA (USA); Los 
Alamos National Lab., NM (USA); Rensselaer Polytechnic Inst., 
Troy, NY (USA). Dept. of Nuclear Engineering and Engineering 
Physics. [1988]. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG03-86ER52126. (CONF-881015-39: 12. international 
conference on plasma physics and controlled nuclear fusion 
research, Nice (France), 12-19 Oct 1988). In The TITAN Reversed- 
Field-Pinch fusion reactor study. Order Number DE90004376. 
Available from NTIS, PC A03/MF A01 - OSTI. 

The TITAN Reversed-Field Pinch (RFP) fusion reactor study has 
been a mult-institutional research effort to determine the technical 
feasibility and key developmental issues for an RFP reactor operat- 
ing at high power density. Two different detailed designs, TITAN-| 
and TITAN-II, have emerged both of which have a high neutron 
wall loading of 18 MW/m* and a high mass power density of 800 
kWe/tonne of fusion power core (FPC). Despite such compactness, 
the TITAN designs would meet US criteria for the near-surface dis- 
posal of radioactive waste and achieve a high Level of Safety 
Assurance. The FPC small size and mass permits both designs to 
be maintainable by a “single-piece” FPC maintenance procedure. 
Both designs rely on ohmic heating to ignition and would operate 
at steady state. Parametric system studies have been used to find 
the cost-optimized designs and to determine the design window as- 
sociated with each approach. Both designs retain their major 
features for neutron wall loadings in the range of 10 to 20 MW/m?. 
The study has also illuminated key physics and engineering issues 
central to achieving reactors with the features of TITAN-| and 
TITAN-II. 19 refs., 4 figs., 1 tab. 


12058 (UCLA/PPG-1274) The ARIES tokamak reactor 
study. California Univ., Los Angeles, CA (USA). Inst. of Plasma 
and Fusion Research. Oct 1989. 64p. Sponsored by U.S. DOE 
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Energy Research. DOE Contract FG03-86ER52126. (CONF- 
891007-Exc.: 13. IEEE symposium on fusion engineering, 
Knoxville, TN (USA), 2-6 Oct 1989). Order Number DE90004377. 
Available from NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 

The ARIES study is a community effort to develop several vi- 

sions of tokamaks as fusion power reactors. The aims are to 
determine the potential economics, safety, and environmental fea- 
tures of a range of possible tokamak reactors, and to identify 
physics and technology areas with the highest leverage for achiev- 
ing the best tokamak reactor. Three ARIES visions are planned, 
each having a different degree of extrapolation from the present 
data base in physics and technology. The ARIES-| design assumes 
a minimum extrapolation from current tokamak physics (e.g., 1st 
stability) and incorporates technological advances that can be 
available in the next 20 to 30 years. ARIES-Ii is a DT-burning toka- 
mak which would operate at a higher beta in the 2nd MHD stability 
regime. It employs both potential advances in the physics and ex- 
pected advances in technology and engineering. ARIES-I| will 
examine the potential of the tokamak and the D°He fuel cycle. This 
report is a collection of 14 papers on the results of the ARIES 
study which were presented at the IEEE 13th Symposium on Fu- 
sion Engineering (October 2-6, 1989, Knoxville, TN). This collection 
describes the ARIES research effort, with emphasis on the ARIES-| 
design, summarizing the major results, the key technical issues, 
and the central conclusions. 
12059 (UCRL-53932) Elimination of platinum inclusions in 
hate laser glasses. Campbell, J.H. (Lawrence Livermore 
National Lab., CA (USA)); Wallerstein, E.P.; Hayden, J.S.; Sapak, 
D.L.; Warrington, D.E.; Marker, A.J. Ill; Toratani, H.; Meissner, H.; 
Nakajima, S.; Izumitani, T. Lawrence Livermore National Lab., CA 
(USA). 26 May 1989. 62p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90004479. Available from NTIS, PC A04/MF A01 - OSTI; GPO 
Dep. 
Results from small-scale glass melting experiments aimed at re- 
ducing the density of platinum particles in phosphate laser glasses 
are discussed. The platinum particles originate from the crucibles 
used to melt the laser glass and can cause optical damage in 
glasses used in high-peak-power lasers; this problem was particu- 
larly acute in the LLNL 120 kJ, 100 TW Nova laser. The melting 
experiments examine the effects of (i) No, O2, and Cl gas atmo- 
spheres; (ii) temperature and temperature gradients; (iii) processing 
time; and (iv) platinum alloys on the formation and dissolution of 
platinum inclusions in LHG-8 and LG-750 phosphate laser glasses. 
Results show that most platinum inclusions originate early in the 
melt cycle, with thermal gradients within the melter being one of 
the major causes. By using oxidizing gas conditions (O2, Cl2, or 
O2 + Clz), the platinum inclusions can be dissolved into the glass 
during the course of the melt cycle. The dissolution rate of plat- 
inum under oxidizing conditions has been measured, and a model 
is used to quantify the description of the dissolution process. The 
effect of ionic platinum on the transmission spectra of the laser 
glasses produced under various oxidizing conditions has also been 
measured. Results from the above laboratory-scale melting experi- 
ments have been incorporated into proprietary laser-glass melting 
processes. The laser glasses prepared under these conditions 
have an average of less than 0.1 platinum inclusions/liter, which 
represents a 1000-fold reduction over the previously available 
phosphate laser glasses. 52 refs., 56 figs., 15 tabs. 


12060 (Y/TR-89/7) Magneto-chemical effects of molten 
salt: 2, Potential distributions and polarization characteristics 
in a molten salt flow-magnetic field system. Kato, Yoshio 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Furukawa, Kazuo; Ohno, Hideo; Katsuta, 
Hiroji; Tsunekawa, Kokichi. Oak Ridge National Lab., TN (USA). 
[1989]. 44p. Translation of JAERI-M 84-090, June 1984, pp. 33. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC05- 
840R21400. Order Number DE90004012. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Molten salt is one of candidate materials for blanket coolant of 
plasma-confinement type fusion reactors. However it has not been 
studied that the effect of a magnetic field on the corrosion behavior 
of metallic surface in contact with a flowing molten salt. Following 





basic experiments are reported in this paper: potential distribution 
in the molten salt flow, effects of magnetic flux density and of aver- 
age flow rate on the potential, effects of magnetic field on the 
electro-chemical polarization behavior of a Ni electrode. These ex- 
periments were made by using a forced convection molten salt 
loop. The molten salt in the loop was HTS(NaNO3-KNO3-NaNO,:7- 
44-49 mole %). 16 refs. 


12061 The “delfin” laser thermonuclear installation: Opera- 
tional complex and future directions. Proceedings of the 
Lebedev Physics Institute, Academy of Sciences of the USSR. Vol- 
ume 178. Sklizkov, G.V. 292p. Nova Science Publishers, Inc., 
Commack, NY (1988). 

This book covers the proceedings of the Lebedev Physics Insti- 
tute. Topics covered include: Future developments of the LTF 
neodymium lasers; Optical methods of investigating plasma heating 
on Delfin-1; and Data collection and processing automation for 
laser plasma diagnostics. 


12062 Dense Z-pinches. AIP Conference Proceedings 195. 
Pereira, N.R. (ed.) (Berkeley Research Associates, Inc., CA 
(USA)); Davis, J. (ed.); Rostoker, N. (ed.). 5387p. American Institute 
of Physics, New York, NY (US) (1989). Sponsored by American In- 
stitute of Physics. (CONF-8904107-: 2. international conference on 
high-density pinches (ICHDP-2), Laguna Beach, CA (USA), 26-28 
Apr 1989). 

This book contains papers on the following research on dense Z- 
pinches: Z-pinches as high-power radiation sources; radiation hy- 
drodynamic and radiative collapse; modeling of high-power pinches; 
MHD stability; fusion; the vacuum spark; generation of megagauss 
magnetic fields; and other pinches and plasma focus. (LSP) 


12063 Short-period-wiggler free electron lasers with sheet 
electron beams. Booske, J.H. (Univ. of Maryland, College Park, 
MD (US)); Antonsen, T.M.; Bengtson, D.; Destier, W.W.; Granat- 
stein, V.L.; Latham, P.E.; Levush, B.; Mayergoyz, |.D.; Radack, 
D.J.; Rosenbury, E.T. pp. 160 of Conference record of the 1988 
IEEE international conference on plasma science (abstracts). IEEE 
Service Center, Piscataway, NJ (1988). (CONF-880651-: IEEE in- 
ternational conference on plasma science, Seattle, WA (USA), 6-8 
Jun 1988). 

Technical Paper 2P42. 

The authors report on the progress of a program to develop a 
millimeter-wave free electron laser (FEL) oscillator using a short 
period wiggler (iota, ~ 0.5 to 1.0 cm) and a moderate energy 
(-500 keV) sheet electron beam. The presentation includes a de- 
scription of recent experimental and theoretical results regarding 
such issues as sheet beam generation, propagation, and stability; 
oscillator cavity design; wiggler magnet development, and nonlin- 
ear analysis and design of the FEL interaction regions. 


12064 A temporal study of electron dynamics and tempera- 
ture in the near wake of a conducting body. Morgan, M.A. (The 
Center for Electromagnetics Research, Northeastern Univ., Boston, 
MA (US)); Chan, C.; Allen, R.C. pp. 160 of Conference record of 


the 1988 IEEE international conference on plasma science 
(abstracts). IEEE Service Center, Piscataway, NJ (1988). (CONF- 
880651-: IEEE international conference on plasma science, 
Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 1A1. 

Prior to the Orbitor STS-3 Mission in 1983, the consensus on in- 
site measurements was that the wake temperature was hotter than 
the ambient value. However, on analyzing data from that mission, 
two recent reports show no temperature enhancement in the near 
wake of the shuttle. To resolve this matter, a temporal study of the 
evolution of the electron current density, the electron energy distri- 
bution and the electron temperature in the near wake of a 
conducting body, was carried out using a pulsed plasma stream. 
Detailed results from the laboratory study and corroborative results 
from a computer simulation program, are presented. 


12065 lon beam focussing in a double plasma device with a 
longitudinal magnetic field. Merlino, R.L. (The Univ. of lowa, 
lowa City, IA (US)); Johnson, J.C.; D'Angelo, N. pp. 160 of Confer- 
ence record of the 1988 IEEE international conference on plasma 
science (abstracts). IEEE Service Center, Piscataway, NJ (1988). 
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(CONF-880651—: IEEE international conference on plasma sci- 
ence, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 2D1. 

The authors studied the propagation of a low energy, charge 
neutralized ion beam which is injected into the target region of a 
long double plasma (DP) device. As a result of charge exchange 
collisions, the ion beam is attenuated as it propagates into the tar- 
get region. However, under certain conditions of magnetic field 
strength and neutral pressure, they observed a re-emergence of 
the beam far downstream in the target. The effect is apparently 
produced by a focussing due to a deflection of ions by an electric 
field directed radially inward and present in the outer portion of the 
driver plasma. The authors present an analysis which shows that 
such an electric field, of a sufficient magnitude to account for the 
focussing, should be present under their experimental conditions. 
This focussing electric field is self-consistently produced for appro- 
priate values of the magnetic field strength and neutral pressure. 
Experimental data, in support of this mechanism, is presented. 


12066 Magnetic force-free configurations. Salingaros, N.A. 
(Univ. of Texas at San Antonio, TX (US)). pp. 160 of Conference 
record of the 1988 IEEE international conference on plasma sci- 
ence (abstracts). IEEE Service Center, Piscataway, NJ (1988). 
(CONF-880651-: IEEE international conference on plasma sci- 
ence, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 3A3. 

There are two inequivalent plasma configurations which can be 
termed force-free. The magnetic fields in both situations can be 
analyzed in a mathematically rigorous manner by using the Hodge- 
Kodaira decomposition. This allows one to separate the externally 
generated fields from the field due to the plasma current itself. 
While force-free configurations can be defined perfectly well using 
the externally generated magnetic field to guide the plasma cur- 
rent, the situation breaks down when the self-field predominates. 
This result raises a question about the effectiveness of the original 
theoretical model of the spheromak. Axisymmetric dynamo theory 
supports the disturbing conclusion that that model is inapplicable to 
closed systems such as the spheromak. This result is in direct op- 
position to what has long been accepted as true. A detailed 
comparison of the results of experiment with the predictions of the 
revised model is made in this paper. 


12067 Internal disruption in the S-1 spheromak discharges. 
Chu, T.K. (Princeton Univ. (US)); Ellis, R.A.; Levington, A.C.; 
Mayo, R.M.; Motley, R.W.; Ono, Y.; Ueda, Y.; Yamada, M. pp. 160 
of Conference record of the 1988 IEEE international conference on 
plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880651-: IEEE international conference on plasma 
science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 3A4. 

In a series of experiments in the S-1 spheromak two funnels 
were installed above and below the equatorial plane with their 
symmetry axis coinciding with the machine axis. In discharges after 
pinchoff from the flux core the sphereomak plasma moves towards 
the machine axis. The funnels thus form a closely fitted boundary 
on the inner side of the toroidal plasma, apparently stabilizing the 
tile and translation modes against which a free-boundary sphero- 
mak plasma is unstable. In these funnel-stabilized discharges, the 
shot-to-shot equilibrium configuration becomes reproducible and 
the electron temperature is higher (peak T. — 100 eV). In this high 
temperature regime we observe internal disruptions in the core re- 
gion of the plasma. The evolution of the poloidal field B, towards 
an internal disruption is described. 


12068 Two-dimensional modeling of the solid deuterium 
fiber z-pinch. Lindemuth, |.R. (Los Alamos National Lab., Los 
Alamos, NM (US)); Nebel, R.A. pp. 160 of Conference record of 
the 1988 IEEE international conference on plasma _ science 
(abstracts). IEEE Service Center, Piscataway, NJ (1988). (CONF- 
880651-: IEEE international conference on plasma science, 
Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 2P49. 

Recent experiments have shown that high-density z-pinches 
formed by discharging high voltage through a solid deuterium fiber 
exhibit unexpectedly stable behavior. Using a variety of computa- 
tional tools, the authors have begun to study these fiber-formed 
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z-pinches. Their early one-dimensional computational studies have 
led to the development of a new similarity solution of the z-pinch 
dynamics. Two-dimensional linear MHD numerical solutions have 
shown stabilization of the m=0 modes if the current density is local- 
ized on the boundary of the pinch. In this paper, they report 
two-dimensional non-linear computations which begin to address 
the formation and evolution of the pinch channel. 


12069 Theory of applied-6 ion diodes. Desjariais, M.P. (San- 
dia National Labs., Albuquerque, NM (US)). pp. 160 of Conference 
record of the 1988 IEEE international conference on plasma sci- 
ence (abstracts). IEEE Service Center, Piscataway, NJ (1988). 
DOE Contract AC04-76DP00789. (CONF-880651—: IEEE interna- 
tional conference on plasma science, Seattle, WA (USA), 6-8 Jun 
1988). 

Technical Paper 2P24. 

A recently proposed theory of applied-B ion diodes, based on a 
self-consistent calculation of the diamagnetic effect on virtual cath- 
ode location coupled with the assumption of uniform electron 
density in the sheath, has offered an explanation of a previously 
discovered empirical scaling law. The theory has also been very 
successful in yielding the operating-point voltage and current of re- 
cent PBFA Il experiments, as well as earlier experiments on Proto 
1, Proto Il, and PBFA |. Implications of the theory are presented 
along with a comparison of theoretical and experimental results. A 
recent extension of the theory that provides a theoretical under- 
standing of diodes in which the electron density near the anode is 
limited is presented. 


12070 Numerical simulations of applied-b ion diodes. 
Rosenthal, S.E. (Sandia National Labs., Albuquerque, NM (US)). 
pp. 160 of Conference record of the 1988 IEEE international con- 
ference on plasma science (abstracts). IEEE Service Center, 
Piscataway, NJ (1988). DOE Contract AC04-76DP00789. (CONF- 
880651-: IEEE international conference on plasma science, 
Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 2P25. 

Numerical simulations of applied-B ion diodes have been done 
using the electromagnetic, 2.5-d PIC code MAGIC. In many of the 
simulations the accelerator pulse shape, diode geometry, and 
magnetic field topology closely resemble PBFA-II ion diode experi- 
ments. Other simulations investigated conditions beyond what is 
presently available in the experiment. A number of diagnostics 
used to study diode behavior are described in this paper. In addi- 
tion to the diode voltage and current, some of the other quantities 
of theoretical interest investigated are the radial electron density 
profile between the virtual cathode and the anode, the radial profile 
of the azimuthal electron velocity, the electron flux into the diode, 
the self-consistent magnetic flux surfaces, and axial profiles of the 
ion charge density, energy, and power fluxes. All of these quanti- 
ties are temporally resolved. 


12071 Multiscale  opparticle-in-cell plasma simulation: 
Timestep control criteria and some tests. . Friedman, A. (LLNL 
(US)); Ray, S.L. pp. 160 of Conference record of the 1988 IEEE in- 
ternational conference on plasma science (abstracts). IEEE Service 
Center, Piscataway, NJ (1988). (CONF-880651-: IEEE interna- 
tional conference on plasma science, Seattle, WA (USA), 6-8 Jun 
1988). 

Technical Paper 5D6. 

Implicit particle simulations can be used to model macroscopic 
systems. However, at large timestep the spatial and temporal reso- 
lution is limited. Thus, a small timestep is necessary whenever one 
must resolve a fine space or time scale anywhere within the 
domain. The authors are developing a new implicit simulation tech- 
nique which relaxes these restrictions and is suitable for strongly 
inhomogeneous problems involving a wide range of space and 
time scales. They describe two approaches to timestep control in 
this paper. They discuss their testbed code MIST which enforces a 
stricter timestep control on fast particles. The authors are testing 
MIST on problems such as plasma expansion into vacuum. Some 
calculations exploring timestep control are described. 


12072 Relativistic focusing and beat wave phase velocity 
control in the PBWA. Esarey, E. (Berkeley Research Assoc., Inc., 
Springfield, VA (US)); Ting, A.; Sprangle, P. pp. 166 of Conference 
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record of the 1988 IEEE international conference on plasma sci- 
ence (abstracts). IEEE Service Center, Piscataway, NJ (1988). 
(CONF-880651-: IEEE international conference on plasma sci- 
ence, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 6P54. 

Recently there has been much interest in plasma based acceler- 
ator schemes, such as the plasma beat wave accelerator (PBWA), 
for the production of ultra-high energy electrons. In the PBWA two 
colinear radiation beams of frequencies w,, wo are incident on a 
uniform plasma. By approximately choosing the difference in the 
laser frequencies to be equal to the electron plasma frequency, w; 
- wo = Wiho, Where w*;p/w*, << 1, it is possible for the radiation 
beat wave to resonantly drive large amplitude electron plasma 
waves. In the ideal wave breaking limit, the maximum accelerating 
electric field is on the order of 100 MeV/cm for a plasma of density 
10'* cm-%. This implies that an electron could be accelerated to 1 
TeV in 100 meters. To realize such an acceleration scheme, it is 
necessary that the radiation beams propagate at high intensity 
over distances large compared to the vacuum. Rayleigh length Zp, 
and that phase resonance between the accelerating electrons and 
the plasma wave be maintained over an equally large distance. 
This work addresses these two points. The results of this work 
show that matched beam solutions are possible in which the two 
radiation beams propagate with constant spot sizes provided the 
radiation is of sufficiently high power. 


12073 Numerical simulation of the plasma wake field accel- 
erator using FRIEZR. Krall, J. (Science Applications Int'l. Corp. 
(US)); Joyce, G.; Sprangle, P. pp. 160 of Conference record of the 
1988 IEEE international conference on plasma science (abstracts). 
IEEE Service Center, Piscataway, NJ (1988). (CONF-880651-: 
IEEE international conference on plasma science, Seattle, WA 
(USA), 6-8 Jun 1988). 

Technical Paper 6P53. 

The FRIEZR simulation code, which was developed to study 
electron beam propagation in laser-produced plasma channels, has 
been adapted to study the PWFA. FRIEZR is fully relativistics, fully 
electromagnetic, axisymmetric particle-in-cell code that performs 
simulations in a coordinate frame that moves at the speed of light. 
This has the advantage of allowing us to simulate long propagation 
distances. Numerical difficulties arise from the fact that, in this co- 
ordinate system, the plasma moves past the nearly stationary 
beam at the speed of light. In the present simulations, a tailored 
beam pulse: is injected into a plasma and a trailing beam is accel- 
erated. The beam current (2.66 kA) and radius (0.244 cm) 
corresponci to the Wisconsin-Argonne PFWA experiment. A wide 
range of plasma densities have been considered. Accelerating gra- 
dients and transformer ratios from these simulations are compared 
to theoretical values. In preliminary simulations, excellent agree- 
ment with tiheoretical predictions has been obtained. 


12074 The plasma focus as a compact accelerator/plasme- 
target system: Experimental evidence. . Brzosko, J.S. (Stevens 
Institute of “Technology, Hoboken, NJ (US)); Nardi, V. pp. 160 of 
Conference record of the 1988 IEEE international conference on 
plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). (COINF-880651-—: IEEE international conference on plasma 
science, Seeittle, WA (USA), 6-8 Jun 1988). 

Technical Paper 6P43. 

It is well kknown that high energy beams of D* ions (HEB, say, 
with E > 1 MeV) are ejected from the pinch region of a plasma fo- 
cus discharcje in D2 during the pinch disruption state. In the same 
experiments, information on confined HEB in the pinch magnetic 
field - where they contribute to D-D fusion reactions - can be ob- 
tained with some difficulty. The yield of those reactions is in fact 
relatively insensitive to the confined HEB population. Intensity and 
other properties of confined HEB’s can be obtained from other nu- 
clear reactionis if the plasma focus chamber is filled with a mixture, 
e.g., of Do and No or of Dz and C3Dg with an atomic ratio, r, of 
heavy nuclei as large as r = 0.15/1. The authors report results from 
a plasma fowus of an advanced design (APF, say, in which field 
distortion ele ments are introduced in the interelectrode gap) with a 
capacitor baink energy of W=7 kJ at Vo=17 kV and a total filling 
gas pressure rho=3-6 Torr. 





12075 Characteristics and optimum operating parameters of 
the cusptron oscillators. Kuo, S.P. (Polytechnic Univ., Farming- 
dale, NY (US)); Tiong, K.K.; Miller, P.E.; Ji, Q.H. pp. 160 of 
Conference record of the 1988 IEEE international conference on 
plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880651-: IEEE international conference on plasma 
science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 4P45. 

Cusptron microwave tube is a device radiating at high cyclotron 
harmonic frequency. This feature enables the device to be physi- 
cally compact. This device utilizes the negative mass instability for 
the resonant interaction between an axis-encircling electron beam 
and the modes of a slotted cylindrical waveguide similar to the an- 
ode blocks of magnetron. This beam configuration maximizes the 
finite Larmour radius effect for harmonic cyclotron resonance inter- 
action. Moreover, the slotted boundary introduces a periodic fringe 
field which can further enhance the harmonic resonant interaction. 
In this work, through the use of a computer particle simulation, a 
parametric study of the operational characteristics of the device is 
performed in order to determine the optimum design parameters. 
Based upon results, sets of optimum design parameters for differ- 
ent frequency and power considerations are derived. 


12076 Electron beam dynamics in cusped magnetic fields. 
Boulais, K. (Naval Surface Warfare Center, Silver Spring, MD 
(US)); Namkung, W.; Choe, J.; Ayres, V.; Uhm, H. pp. 160 of Con- 
ference record of the 1988 IEEE international conference on 
plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880651-: IEEE international conference on plasma 
science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 4P43. 

The electron beam quality is a critical parameter in microwave 
tubes. A compact and high-power microwave amplifier is under de- 
velopment based on the cusptron concept which utilizes the 
negative-mass instability of an axis-rotating electron beam either in 
circular or multivane circuits. Through a series of recent experi- 
ments using a low-energy, axis-rotating beam, the NSWC cusptron 
oscillator has produced microwave radiation at fundamental and 
harmonic cyclotron frequencies in either a circular or a multivane 
circuit. For the production of an axis-rotating beam in cusptrons, a 
cusped magnetic field is used into which an annual beam is in- 
jected. In a non-ideal cusped magnetic field, one should take into 
account the coherent and incoherent off-centering effects for elec- 
tron trajectories. Both effects result in beam broadening. In this 
paper, the authors present an experimental study of electron dy- 
namics in a cusped magnetic field and its comparison with theory 
including computer simulations. 


12077 Stairstep double layers. Hershkowitz, N. (Dept. of 
Nuclear Engineering and Engineering Physics, Univ. of Wisconsin- 
Madison (US)); Forest, C.E.; Bailey, A. pp. 160 of Conference 
record of the 1988 IEEE international conference on plasma sci- 
ence (abstracts). IEEE Service Center, Piscataway, NJ (1988). 
(CONF-880651-—: IEEE international conference on plasma sci- 
ence, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 4P46. 

A new type of double layer structure with two or more steps is 
demonstrated in laboratory data. It is argued that the new structure 
is a hybrid structure in which BGK-like double layer steps, which 
depend on the ion and electron distribution functions at the edge of 
the individual steps, are combined with low and high frequency tur- 
bulence (at 20 kHz and 50 MHz) which produce the distribution 
functions. The Stairstep double layers are not BGK structures in 
the sense that the potentials of the steps are not directly deter- 
mined by the boundary conditions. 


12078 Analysis of MHD fluctuations in a high interaction 
generator. Winkleman, B.C. (Univ. of Tennessee Space institute, 
Tullahoma, TN (US)); Lineberry, J.T.; Wu, Y.C.L. pp. 160 of Con- 
ference record of the 1988 IEEE international conference on 
plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880651-—: IEEE international conference on plasma 
science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 6A5. 

During October of 1987 the authors participated in experiments 
at the Mark Il MHD facility to study the fluid mechanics of a high 


70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


interaction MHD generator. This research effort consisted of a se- 
ries of generator experiments in the Mark Il facility which were 
successfully completed during the fall of 1987. Two powered tests 
were performed. Wideband instrumentation was used for character- 
izing the fluctuations in the system. To study the fluctuations that 
were present in the Mark Il generator, reactant mass flow rates, 
pressures, plasma emission, voltages, and currents were 
measured with wide band instrumentation. Data analysis was per- 
formed. The results are used as the basis for determining the 
properties of measured generator magnetoacoustic and magne- 
toentropic waves such as propagation speed and growth rates 
during the various generator operating conditions of the test. 


12079 Reflex switch experiments with capacitor bank 
drivers. Levine, J.S. (Physics International Co., San Leandro, CA 
(US)); Creedon, J.M.; Krishnan, M.; Pearce, K.D.; Sincerny, P.S. 
pp. 160 of Conference record of the 1988 IEEE international con- 
ference on plasma science (abstracts). IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880651-: IEEE international con- 
ference on plasma science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 5P25. 

Pulsed power systems based on power amplifications of mag- 
netic energy stored in vacuum offer significant advantages in power 
scaling, compactness and cost over conventional technology. The 
key component of such a system is the vacuum switch, which is to 
stay closed for a long enough time to energize an inductor with 
current and then to open in a short enough time to produce a 
power-amplified output pulse near the final vacuum load. The reflex 
switch is a simple system that meets these requirements. It con- 
sists of a primary cathode, a thin anode, and an electrically floating 
secondary electrode that acts first as a cathode and then as the 
anode. The closed mode of the switch is characterized by the pres- 
ence of a population of reflexing electrons (passing many times 
through the thin anode, depositing a fraction of their initial energy 
on each pass) and counterstreaming ions. The current can be or- 
ders of magnitude greater than the Langmuir bipolar current for the 
same geometry and voltage. Previous experiments employed high 
voltage, short pulse drivers. The authors report their bank drivers. 
They measured scaling laws and an empirical figure-of-merit that 
allows them to design experiments for desired results. 


12080 Modeling of laser ablation and fragmentation of bio- 
logical calculi. Gitomer, S.J. (Los Alamos National Lab., Los 
Alamos, NM (US)); Jones, R.D. pp. 160 of Conference record of 
the 1988 IEEE international conference on plasma science 
(abstracts). IEEE Service Center, Piscataway, NJ (1988). (CONF- 
880651-: IEEE international conference on plasma science, 
Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 6C1. 

Laser ablation and fragmentation of calcified biological materials 
(e.g. kidney and gall stones, calcified arterial walls, bones and 
teeth) have been demonstrated in vitro and in vivo. In the interac- 
tion, laser light incident upon the target material is of sufficient 
intensity to produce a plasma. The plasma couples to an acoustic 
wave which then propagates through the dense material, causing 
spall and fracture by reflection from material discontinuities or 
boundaries. Experiments have thus far yielded data on the plasma 
and the acoustic waves against which models can be tested. Data 
on: mass removal, light emission, absorption and emission spec- 
tra, fragmentation efficiency, and cavitation bubble dynamics have 
been obtained. Two dimensional simulations of the laser-matter in- 
teraction have been performed with the radiation-hydrodynamics 
code LASNEX to elucidate the important physical mechanisms. 
This research expands upon earlier 1-D studies. The authors find 
that good quantitative fits between simulation and experiment are 
obtained for electron density, plasma pressure, mass loss and 
cavitation bubble growth. They have not, however, fit the spectro- 
scopic or electron temperature data. It is anticipated that model 
improvements in the area of laser light absorption and material 
opacity will enable better quantitative agreement to be obtained. 


12081 Experimental results on a prototype long pulse high 
power microwave transmitter. Smith, R.S. (Varian Beverly Mi- 
crowave Div., Beverly, MA (US)); Jenkins, D.J.; Woodard, N.G.; 
Thomas, G.E.; Treado, T.A.; Doggett, W.O. pp. 160 of Conference 
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record of the 1988 IEEE international conference on plasma sci- 
ence (abstracts). IEEE Service Center, Piscataway, NJ (1988). 
(CONF-880651-: IEEE international conference on plasma sci- 
ence, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 4P31. 

The authors are currently developing a long pulse HPM prototype 
transmitter. The general approach is to extend conventional modu- 
lator and magnetron technology to a maximum of 300 kilovolts to 
allow long pulse and to avoid the complexity of very high voltage 
transmitters. Their prototype transmitter consists of a power supply/ 
modulator and an S-band high power (i.e., relativistic) magnetron. 
The modulator is capable of 300 kV, into 30 ohms for 1 microsec- 
ond (3 GW, 3 kJ), and a 1Hz repetition rate. Computer simulations 
indicate the possibility of +- 1% flat top into a matched load. Actual 
modulator performance into a matched load is reported. Regarding 
the S-band high power magnetron, they are presently working on 
extending the pulse width capability and efficiency of high power 
magnetrons through novel design approaches. Recent experimen- 
tal results obtained on various high power magnetron designs 
operating in the HPM prototype transmitter are presented. Compar- 
isons between this recent work and the short pulse experimental 
results obtained at North Carolina State University are presented. 


12082 Future directions in fusion research. Clarke, J.F. (Of- 
fice of Energy Research, U.S. Dept. of Energy (US)). vp of Fusion 
energy development: Breakeven and beyond. Fusion Power Asso- 
ciates, Gaithersburg, MD (1987). (CONF-870883-: Fusion Power 
Associates symposium on fusion power development: breakeven 
and beyond, Princeton, NJ (USA), 27-28 Aug 1987). 

The author discusses his analysis to quantify the priority of fu- 
sion R and D in the United States. The conclusion is that this 
priority has been essentially constant for 35 years with only two ex- 
ceptions. He identifies four basic problems that must be solved. 
These problems are: to improve the scientific understanding of 
confinement concepts if we are going to have an energy source 
that can be utilized some day; to understand the physics of burning 
plasmas; to develop the materials for fusion use to realize the envi- 
ronmental potential of fusion; and to develop fusion nuclear 
technology. A response to these problems is given, based on the 
author's argument for international collaboration in fusion research. 


12083 Future directions in inertial fusion research. Kahalas, 
S.L. (Office of Inertial Fusion, U.S. Dept. of Energy (US)). pp. 226 
of Fusion energy development: Breakeven and beyond. Fusion 
Power Associates, Gaithersburg, MD (1987). (CONF-870883—: Fu- 
sion Power Associates symposium on fusion power development: 
breakeven and beyond, Princeton, NJ (USA), 27-28 Aug 1987). 

The inertial fusion has undergone profound changes over the 
years, while maintaining a remarkable degree of stability and conti- 
nuity of purpose. In the early seventies, the program had two 
goals, near-term military and long-term civilian power applications. 
With the perception that oil is plentiful, the present Administration's 
attitude towards development of new energy sources shifted. But, 
the goals of inertial fusion have remained constant. Indeed, they 
have been useful spinoffs in both military and civilian areas such 
as laboratory x-ray laser experiments, which could have biomedical 
applications, and development of high energy beam physics with 
application to the Strategic Defense initiative. 


12084 Performance of the Dili-D neutral beam injection sys- 
tem. Kim, J. (GA Technologies Inc., P.O. Box 85608, San Diego, 
CA (USA)); Callis, R.W.; Colleraine, A.P.; Cummings, J.; Glad, 
A.S.; Gootgeld, A.M.; Haskovec, J.S.; Hong, R.; Keliman, D.H.; 
Langhorn, A.R. vp. of Proceedings of the 12th symposium on fu- 
sion engineering. IEEE Service Center, Piscataway, NJ (1987). 
(CONF-871007—: 12. symposium on fusion engineering, Monterey, 
CA (USA), 12-16 Oct 1987). 

During the upgrade of the Doublet III tokamak, the neutral beam 
injection system as also modified to accommodate long pulse 
sources and to utilize the larger entrance apertures to the torus 
vessel. All four beamlines on Dill-D are now in operation with a to- 
tal of eight common long pulse sources. These have exhibited 
easier conditioning and good reproducibility. Performance results of 
the beamlines and supporting systems are presented, and the ob- 
served beam properties are discussed. 
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12085 Design considerations for the SIRIUS-M ICF materials 
test facility. Abdel-Khalik, S.I. (Fusion Technology Institute, Univ. 
of Wisconsin, 1500 Johnson Drive, Madison, WI (USA)); Attaya, 
H.M.; Engelstad, R.L.; Moses, G.A.; Kulcinski, G.L.; Lovell, E.G.; 
Musicki, Z.; Peterson, R.R. vp. of Proceedings of the 12th sympo- 
sium on fusion engineering. IEEE Service Center, Piscataway, NJ 
(1987). (CONF-871007—: 12. symposium on fusion engineering, 
Monterey, CA (USA), 12-16 Oct 1987). 

SIRIUS-M is a fusion materials test facility designed to duplicate 
the time-dependent radiation damage structure unique to ICF 
systems in order to provide the technology base for an ICF demon- 
stration facility. Single shell ICF targets with a gain of 13.4 are 
symmetrically illuminated by 92 beams of a KrF laser with a total 
energy of 1 MJ. The impact of tritium breeding and self-sufficiency 
on the design and economics of SIRIUS-M is examined. The 
impact of target yield on cavity design and overall costs is also ex- 
amined. It is shown that no economic advantage is gained by 
using higher yield (100 MJ) targets. Various shielding options are 
examined in order to minimize radiation streaming to the laser 
building. It is shown that this can be achieved using a beam 
crossover between the last two optical elements. 


12086 Plasma parameters for alternate operating modes of 
TIBER-II. Fenstermacher, M.E. (Lawrence Livermore National Lab., 
P.O. Box 5511, L-644, Livermore, CA (USA)); Devoto, R.S.; Logan, 
B.G.; Perkins, L.J. vp. of Proceedings of the 12th symposium on 
fusion engineering. IEEE Service Center, Piscataway, NJ (1987). 
DOE Contract W-7405-ENG-48. (CONF-871007-: 12. symposium 
on fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

Parameters for operating points of TIBER-li, different from the 
baseline steady-state operation, are presented. These results have 
been generated with the MUMAK tokamak power balance code. 
Pulsed ignited and high performance steady-state operating points 
are described. 


12087 TIBER Il baseline operation. Devoto, R.S. (Lawrence 
Livermore National Lab., P.O. Box 5511, Livermore, CA (USA)); 
Fenstermacher, M.E.; Logan, B.G.; Mirin, A.A. vp. of Proceedings 
of the 12th symposium on fusion engineering. IEEE Service Cen- 
ter, Piscataway, NJ (1987). DOE Contract W-7405-ENG-48. 
(CONF-871007—: 12. symposium on fusion engineering, Monterey, 
CA (USA), 12-16 Oct 1987). 

The plasma properties of the baseline operation of the TIBER Il/ 
ETR design are presented. Non-inductive current drive is obtained 
from the combination of a high-energy neutral beam in the core, 
lower hybrid radio frequency waves on the edge and neoclassical 
effects. The design yields an average neutron wall loading of 
1.3MW/m?, a (= fusion power/input power) of 5 and an expected 
fluence of 3 MW-y/m?. 


12088 Fusion ignition experiment (IGNITEX). Carrera, R. 
(The Univ. of Texas, Austin, TX (USA)); Driga, M.; Gully, J.H.; 
Hsieh, K.T.; Montalvo, E.; Ordonez, C.; Rosenbluth, M.N.; Walls, 
W.A.; Weldon, W.F.; Woodson, H.H. vp. of Proceedings of the 12th 
symposium on fusion engineering. IEEE Service Center, Piscat- 
away, NJ (1987). (CONF-871007—: 12. symposium on fusion 
engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The crucial next step in fusion research is to produce and control 
thermonuclear ignited plasmas. An experiment with this objective is 
considered here. The IGNITEX device is a compact high-field 
single-turn-coil tokamak capable of reaching and controlling fusion 
ignition with ohmic heating alone. The cost of construction of this 
experiment is estimated to be relatively low. 


12089 Overview of the TIBER Il design. Henning, C.D. 
(Lawrence Livermore National Lab., P.O. Box 5511, L-644, Liver- 
more, CA (USA)); Logan, B.G. vp. of Proceedings of the 12th 
symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). DOE Contract W-7405-ENG-48. (CONF- 
871007-: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The TIBER Il Tokamak Ignition/Burn Experimental Reactor de- 
sign is the result of efforts by numerous people and institutions, 
including many fusion laboratories, universities, and industries. This 
overview attempts to place the work in perspective. Major features 





of the design are compact size, low cost, and steady-state opera- 
tion. These are achieved through plasma shaping and innovative 
features such as radiation tolerant magnets and optimized shield- 
ing. While TIBER II can operate in a pulsed mode, steady-state is 
preferred for nuclear testing. Current drive is achieved by a combi- 
nation of lower hybrid and neutral beams. In addition to 10 MW of 
ECR is added for disruption control and current drive profiling. 


12090 The design of an actively cooled limiter for a high 
power density tokamak. Niemer, K. (Dept. of Nuclear Engineer- 
ing, Box 7909, North Carolina State Univ., Raleigh, NC (USA)); 
Prettyman, T.; Gilligan, J. vp. of Proceedings of the 12th sympo- 
sium on fusion engineering. IEEE Service Center, Piscataway, NJ 
(1987). (CONF-871007—: 12. symposium on fusion engineering, 
Monterey, CA (USA), 12-16 Oct 1987). 

This report discusses the design of an actively cooled plasma 
limiter for a steady-state, high power density tokamak fusion de- 
vice. The design objectives were to remove an average heat load 
of 6 MW/m? (about a factor of three larger than the STARFIRE 
heat load) and a peak heat load of 12MW/m?, to require a one 
year lifetime, to minimize the limiter size, to minimize sputtering 
and surface erosion, and to minimize structural stresses. Major de- 
sign areas included thermal hydraulics, materials selection, a 
stress analysis, and plasma-surface interactions. 


12081 Engineering design of a liquid metal cooled self- 
pumped limiter for a tokamak reactor. Brooks, J.N. (Fusion 
Power Program, Argonne National Lab., 9700 So. Cass Ave., Ar- 
gonne, IL (USA)); Cha, Y.; Hassanein, A.; Majundar, S.; Mattas, 
R.F.; Smith, D.L. vp. of Proceedings of the 12th symposium on fu- 
sion engineering. IEEE Service Center, Piscataway, NJ (1987). 
(CONF-871007—: 12. symposium on fusion engineering, Monterey, 
CA (USA), 12-16 Oct 1987). 

The authors describe a lithium cooled self-pumped limiter de- 
signed as the impurity control system for the TPSS high-6 power 
reactor conceptual design. The limiter removes helium by trapping 
impinging helium ions in freshly deposited vanadium surface layers 
in a slog region. No hydrogen is removed and no pumps or vac- 
uum penetrations are used, thereby eliminating penetration 
shielding and reducing tritium handling. The limiter is composed of 
a vanadium alloy structure with a 2mm tungsten cladding on the 
front face and leading edges for sputtering control. 


12092 Electromagnetic loads and structural response of the 
CIT vacuum vessel to plasma disruptions. Salem, S.L. (TRW 
Inc., One Space Park, Redondo Beach, CA (USA)); Listvinsky, G.; 
Lee, M.Y.; Bailey, C. vp. of Proceedings of the 12th symposium on 
fusion engineering. IEEE Service Center, Piscataway, NJ (1987). 
(CONF-871007—: 12. symposium on fusion engineering, Monterey, 
CA (USA), 12-16 Oct 1987). 

The authors discuss studies of the electromagnetic loads pro- 
duced by a variety of plasma disruptions, and the resulting 
structural effects on the Compact Ignition Tokamak (CIT) vacuum 
vessel (VV), have been performed to help optimize the VV design. 
A series of stationary and moving plasmas, with disruption rates 
from 0.7 - 10.0 MA/ms, have been analyzed using the EMPRES 
code to compute eddy currents and electromagnetic pressures, 
and the NASTRAN code to evaluate the structural response of the 
vacuum vessel. Key factors contributing to the magnitude of EM 
forces and resulting stresses on the vessel have been found to in- 
clude disruption rate, and direction and synchronization of plasma 
motion with the onset of plasma current decay. 


120983 Negative-ion-based neutral beams for fusion. Cooper, 
W.S. (Lawrence Berkeley Lab., Berkeley, CA (USA)); Anderson, 
O.A.; Chan, C.F.; Jackson, L.T.; Kunkel, W.B.; Kwan, J.W.; Leung, 
K.N.; Lietzke, A.F.; Purgalis, P.; Soroka, L. vp. of Proceedings of 
the 12th symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). DOE Contract ACO3-76SF00098. (CONF- 
871007-: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

To maximize the usefulness of an engineering test reactor (e.g., 
ITER, TIBER), it is highly desirable that it operate under steady- 
state conditions. The most attractive option for maintaining the 
circulating current needed in the center of the plasma is the injec- 
tion of powerful beams of neutral deuterium atoms. The beam 
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simultaneously heats the plasma. At the energies required, in ex- 
cess of 500 keV, such beams can be made by accelerating D- 
ions and then removing the electron. Sources are being developed 
that generate the D~ ions in the volume of a specially constructed 
plasma discharge, without the addition of cesium. These sources 
must operate with minimum gas flow, to avoid stripping the D- 
beam, and with minimum electron output. The authors discuss their 
design of highly efficient electrostatic accelerators that combine 
electric strong-focusing with de acceleration and offer the possibility 
of varying the beam energy at constant current while minimizing 
breakdown. 


12094 The compact ignition tokamak project overview. 
Shannon, T.E. (Fusion Engineering Design Center/Oak Ridge Na- 
tional Lab., P.O. Box Y, Oak Ridge, TN (USA)). vp. of Proceedings 
of the 12th symposium on fusion engineering. IEEE Service Cen- 
ter, Piscataway, NJ (1987). DOE Contract AC05-840R21400. 
(CONF-871007—: 12. symposium on fusion engineering, Monterey, 
CA (USA), 12-16 Oct 1987). 

As the next major step in the U.S. fusion program, the compact 
ignition tokamak (CIT) Project has the objective of reaching ignition 
in order to address the scientific issues associated with ignited 
plasma regimes. The present level of uncertainty in plasma con- 
finement scaling requires that the CIT have a high design margin 
to ensure ignition. The need for adequate margin, coupled with 
declining budgets in the U.S. fusion program, requires both conser- 
vatism and flexibility in the development of the design and 
operating parameters for the device. To accomplish this, the design 
includes the provision for an upgrade in performance. The design 
of the CIT and its development are detailed in this paper. 


12095 Thermalstress analysis and testing of DIll-D armor 
tiles. Baxi, C.B. (Sandia National Lab., P.O. Box 5800, Albu- 
querque, NM (USA)); Anderson, P.M.; Reis, E.E.; Smith, J.P.; 
Smith, P.D.; Croesmann, C.; Watkins, J.; Whitley, J. vp. of Pro- 
ceedings of the 12th symposium on fusion engineering. IEEE 
Service Center, Piscataway, NJ (1987). DOE Contract 
AC03-84ER51044. (CONF-871007-: 12. symposium on fusion en- 
gineering, Monterey, CA (USA), 12-16 Oct 1987). 

It is planned to install about 1,500 new armor tiles in the Dill-D 
tokamak. The armor tiles currently installed in Dill-D are made by 
brazing Poco AXF-5Q graphite onto Inconel X-750 stock. A small 
percentage of these have failed by breakage of graphite. These 
failures were believed to be related to significant residual stress re- 
maining in graphite after brazing. Hence, an effort was undertaken 
to improve the design with all-graphite tiles. Prototype tiles of a 
number of materials were fabricated and tested. The tests simu- 
lated the heat flux and cooling conditions in DIill-D. This paper 
describes the 2-D and D thermal stress analyses, the test results 
and logic which led to the selected design of the Dill-D armor tiles. 


12096 A novel, finite-element based method for determining 
TF coll response to out-of-plane loads. Witt, R.J. (Univ. of 
Wisconsin-Madison, Dept. of Nuclear Engineering and Engineering 
Physics, Madison, WI (USA)). vp. of Proceedings of the 12th sym- 
posium on fusion engineering. IEEE Service Center, Piscataway, 
NJ (1987). (CONF-871007—: 12. symposium on fusion engineering, 
Monterey, CA (USA), 12-16 Oct 1987). 

The response of toroidal field (TF) coils to out-of-plane loads is 
usually found by resorting to a 3D finite element model. In this pa- 
per, a few idealized problems are first examined to determine the 
extent to which the deformation is truly three-dimensional. It has 
been found that when the period of a cyclical structure is very large 
(as its is in tokamaks where 16, 20 or 24 coils define the torus), 
the actual region of three-dimensional deformation is very small. A 
method of treating this small 3D region in an equivalent 2D fashion 
is proposed, and the integration of this treatment into a 2D finite el- 
ement analysis is presented. Comparisons between the 3D and 
equivalent 2D results indicate the 2D method is entirely satisfactory 
for determining the TF coil response to out-of-plane loads. 


12097 Design and fabrication of a prototype solenoid for 
the Spherical Torus Experiment. McManamy, T.J. (Martin Mari- 
etta Energy Systems, Inc., P.O. Box Y, Oak Ridge, TN (USA)); 
Benson, R.D.; Brown, RL; Henkel, G.H.; Lazarus, E.A.; 


ERA Vol. 15, No. 5 447 





70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


Williamson, D.E. vp. of Proceedings of the 12th symposium on fu- 
sion engineering. IEEE Service Center, Piscataway, NJ (1987). 
(CONF-871007—: 12. symposium on fusion engineering, Monterey, 
CA (USA), 12-16 Oct 1987). 

A feasibility study for the proposed Spherical Torus Experiment 
(STX) identified its ohmic heating (OH) solenoid as a critical com- 
ponent. Located between the 14-cm-diam toroidal field (TF) coil 
inner leg bundle and the 30-cm-diam bore of the vacuum vessel, 
the 30-kA coil produces a central field of 13.7T with a peak hoop 
stress of 214 MPa (31 ksi). Dispersion-strengthened copper was 
chosen for the conductor because it allows high-strength brazed 
joints and has a high electrical conductivity. A one-third length pro- 
totype, producing 12.2T at 30 kA, is being constructed for tests with 
an existing power supply. Its design is described in this paper. 


12098 PF magnetic design for the 4MA reversed field pinch 
experiment CPRF. Gribble, R.F. (Los Alamos National Lab., Los 
Alamos, NM (USA)); Rogers, J.D. vp. of Proceedings of the 12th 
symposium on fusion engineering. IEEE Service Center, Piscat- 
away, NJ (1987). (CONF-871007—: 12. symposium on fusion 
engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The authors discuss how ZTH is to reach 2 MA by inductive en- 
ergy transfer in 0.05 s followed by power supply ramping to 4 MA 
in 0.4 s. Major and minor radii are 2.4 and 0.4 m. Copper for the 
poloidal field coils weighs 48 metric tonnes, the one-turn equivalent 
ohmic heating (OH) coil inductance is 1.90 wH, and the OH coil 
rating is 15.4 MAT, 225 MJ, and 29.3 Vs at 60 kA. The normal op- 
erating OH current is 50 kA. Design of the coil for 60 kA provides a 
margin for uncertainties. OH coils are connected in series and the 
combination is connected in parallel with four equilibrium field (EF) 
coils. With optimized location of all coils, this connection provides 
decoupling between the OH and EF coil sets so that the changing 
OH current does not affect EF winding current. 


12089 Magnetic system for the IGNITEX fusion ignition ex- 
periment. Driga, M.D. (The Univ. of Texas at Austin, Balcones 
Research Center, EME 1.100, Building 133, Austin, TX 78758- 
4497 (USA)); Weldon, W.F.; Woodson, H.H.; Walls, W.A.; Hsieh, 
K.T. vp. of Proceedings of the 12th symposium on fusion engineer- 
ing. IEEE Service Center, Piscataway, NJ (1987). (CONF-871007-: 
12. symposium on fusion engineering, Monterey, CA (USA), 12-16 
Oct 1987). 

Controlled D-T fusion in a tokomak device by ohmic heating 
alone can be realized with toroidal confinement fields between 15 
and 20 T and plasma currents in the 12- to 15-MA range. These 
conditions are achieved in the IGNITEX concept by using a single 
turn toroidal field coil designed for 20-T operation and a set of five, 
single turn poloidal field coil pairs located within the plasma bore of 
the 1.5 m major radius machine. The authors describe a dispersion 
strengthened copper alloy selected as the toroidal coil material. To 
demonstrate the operation of the single-turn coil at the 20-T level, 
a 1/6th scaled prototype is proposed using an existing 60 MJ, 9 
MA six module hompolar generator (HPG) power supply. 


12100  Poloidal field system anaiysis and scenario develop- 
ment for the TIBERATER. Schultz, J.H. (M.I.T. Plasma Fusion 
Center, R. Bulmer, J. Miller, and J. Perkins, Lawrence Livermore 
Lab., Livermore, CA (USA)); Bulmer, R.; Miller, J.; Perkins, J. vp. 
of Proceedings of the 12th symposium on fusion engineering. IEEE 
Service Center, Piscataway, NJ (1987). (CONF-871007—: 12. sym- 
posium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 

TIBER is the United States’ contribution to the design of an inter- 
national thermonuclear experimental reactor (ITER). The poloidal 
field (PF) magnets are responsible for forming and shaping highly 
elongated, high-current plasmas, during a long-pulse burn. The PF 
system is discussed in detail in this paper. The PF coils are de- 
signed up to maximum fields of 14 T and field-current density 
products of 500 MAT/m?. These limits are reached at the beginning 
of initiation, the beginning of burn and the end of burn in a typical 
scenario. In a scenario with rf reset, limits are reached at the be- 
ginning and end of low-beta reset. 


12101 Design considerations for ITER toroidal field colls. 
Kalsi, S.S. (Fusion Engineering Design Center/Martin Marietta En- 
ergy Systems, Inc. P.O. Box Y, Oak Ridge, TN (USA)); Lousteau, 
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D.C.; Miller, J.R. vp. of Proceedings of the 12th symposium on fu- 
sion engineering. IEEE Service Center, Piscataway, NJ (1987). 
(CONF-871007—: 12. symposium on fusion engineering, Monterey, 
CA (USA), 12-16 Oct 1987). 

The International Thermonuclear Experimental Reactor (ITER) is 
a new tokamak design project with joint participation from Europe, 
Japan, the Union of Soviet Socialist Republics (U.S.S.R.), and the 
United States. This paper describes a magnetic and mechanical 
design methodology for toroidal field (TF) coils that employs Nb3Sn 
superconductor technology. Coil winding is sized by using conduc- 
tor concepts developed for the U.S. TIBER concept. Manifold 
concepts are presented for the complete cooling system. Also in- 
cluded are concepts for the coil structural arrangement. The effects 
of in-plane and out-of-plane loads are included in the design con- 
siderations for the windings and case. Concepts are presented for 
reacting these loads with a minimum amount of additional 
structural material. Concepts discussed in this paper could be con- 
sidered for the ITER TF coils. 


12102 Design of an 18 Tesla, tandem mirror, fusion reactor, 
hybrid choke coll. Parmer, J.F. (Lawrence Livermore National 
Lab., Livermore, CA (USA)); Agarwal, K.; Gurol, H.; Mancuso, A.; 
Michels, P.H.; Peck, S.D.; Burgeson, J.; Dalder, E.N. vp. of Pro- 
ceedings of the 12th symposium on fusion engineering. IEEE 
Service Center, Piscataway, NJ (1987). (CONF-871007—: 12. sym- 
posium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 

A hybrid, part normal part superconducting 18-Tesla solenoid 
choke coil is designed for a tandem mirror fusion reactor. The 
present state of the art is represented by the 12-Tesla, supercon- 
ducting NbSn coil. Future applications other than tandem mirror 
fusion devices needing high field solenoids might require hybrid 
magnets of the type described herein. Tne hybrid design was gen- 
erated because of critical field performance limitations on present, 
practical superconducting wires. A hybrid design might be required 
(due to structural limits) even if the critical field were higher. Also, 
hybrids could be a cost-effective way of getting very high fields for 
certain applications. The 18-Tesla solenoid described is composed 
of an inner coil made of water-cooled, high-strength zirconium cop- 
per which generates 3 Tesla. A superconducting NbSn background 
coil contributes the remaining 15 Tesla. The focus of the design 
study was on the inner coil. Demonstration fabrication and testing 
was performed. 


12103. The TITAN magnet configuration. Bathke, C.G. (TITAN 
Research Group, Los Alamos National Lab., Los Alamos, NM 
(USA)). vp. of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). (CONF- 
871007-: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The TITAN study uses copper-alloy ohmic-heating coils (OHC) to 
startup inductively a reversed-field-pinch (RFP) fusion reactor. The 
plasma equilibrium is maintained with a pair of superconducting 
equilibrium-field coils (EFCs). A second pair of copper EFCs pro- 
vides the necessary trimming of the equilibrium field during plasma 
transients. A compact toroidal-field-coil (TFC) set is provided by an 
integrated blanket/coil (IBC). The IBC concept also is applied to 
the toroidal-field divertor coils. Steady-state operation is achieved 
with oscillating-field current drive, which oscillates at low frequency 
the OHCs, EFCs, the TFCs, and divertor coils about their steady- 
state currents, producing low-amplitude plasma oscillations. An 
integrated magnet design, which uses low-field, low technology 
coils, and the related design basis is presented. 


12104 Hot-spot measurements on the U.S.-LCT colls in the 
IFSMTF. Lue, J.W. (Oak Ridge National Lab., P.O. Box Y, Oak 
Ridge, TN (USA)); Dresner, L.; Fehling, D.T.; Lubell, M.S.; Luton, 
J.N.; McManamy, T.J.; Shen, S.S.; Wilson, C.T.; Wintenberg, R.E. 
vp. of Proceedings of the 12th symposium on fusion engineering. 
IEEE Service Center, Piscataway, NJ (1987). DOE Contract 
AC05-840R21400. (CONF-871007—: 12. symposium on fusion en- 
gineering, Monterey, CA (USA), 12-16 Oct 1987). 

Hot-spot temperature during a quench is a major concern for su- 
perconducting coil protection. If the allowable temperature can be 
increased, then the dump time constant can be made longer and 





the dump voltage correspondingly reduced. Thus, the insulation re- 
quirement can be less stringent and the dump operation can be 
safer. The U.S.-made Large Coil Task (LCT) coils are all 
instrumented with heaters, resistive or inductive. The hot-spot tem- 
peratures of these coils were found by repeatedly driving the 
conductor normal with the heaters at increasing coil currents until 
the normal zone propagated. The resulting hot-spot temperature 
was measured by the resistance of the conductor over a fixed 
length. The effect of dump time delay on the hot-spot temperature 
was also investigated. The results are compared with calculations 
based on various assumptions. 


12105 Passive coil system for PBX-M. Materna, P. (Princeton 
Piasma Physics Lab., Princeton Univ., P.O. Box 451, Princeton, NJ 
(USA)); Chrzanowski, J.; Homan, F. vp. of Proceedings of the 12th 
symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). DOE Contract AC02-76CH03073. (CONF- 
871007—-: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The passive coils for the Princeton Beta Experiment Modification 
(PBX-M) have several design features seldom or never before 
used in tokamaks. The coils are made from an explosively bonded 
composite of aluminum and stainless steel, and substantial new 
experience has been gained in cutting, brake-forming, welding and 
machining this material. The geometry of the coils includes mostly 
conical shapes, and all of the coils are fabricated in small pieces 
which are bolted together inside the vacuum vessel. They are de- 
tailed in this paper. 


12106 Fabrication of coils and leads inside the PBX-M vac- 
uum vessel. Chrzanowski, J.H. (Princeton Plasma Physics Lab., 
Princeton Univ., P.O. Box 451, Princeton, NJ (USA)); Snook, P.G. 
vp. of Proceedings of the 12th symposium on fusion engineering. 
IEEE Service Center, Piscataway, NJ (1987). DOE Contract 
AC02-76CH03073. (CONF-871007—: 12. symposium on fusion en- 
gineering, Monterey, CA (USA), 12-16 Oct 1987). 

The authors describe how the PBX modification (PBX-M) in- 
cluded the fabrication of five new coils inside the vacuum vessel. 
Each coil had to be canned and vacuum impregnated in-situ. This 
was the first time (at PPPL) that continuous coil winding, using a 
square water cooled copper conductor, had been performed in-situ 
and within a closed, confined area. Many obstacles had to be over- 
come before fabrication could begin. They are discussed in this 
paper. 


12107  TFTR neutral beam instrumentation and control sys- 
tem. O'Connor, T. (Princeton Plasma Physics Lab., Princeton 
Univ., P.O. Box 451, Princeton, NJ (USA)); Arnold, N.; Bartow, J.; 
Cropper, M.; Drucker, L.; Grisham, L.; Johnson, G.; Kamper- 
schroer, J.; Kokatnur, N.; Kolinchak, G. vp. of Proceedings of the 
12th symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). DOE Contract AC02-76CH03073. (CONF- 
871007—: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The Neutral Beam plasma heating system on TFTR requires an 
extensive and specialized instrumentation and control system to 
assure the injection of 27 megawatts of power for breakeven con- 
ditions. Over 8000 signals and 130 racks of electronic processing 
equipment are utilized in a wide spectrum of technical applications 
calling for measurement levels from microvolts to 200 kilovolts and 
measurement bandwidths from 2 Hz to 2 MHz. A multiprocessor 
computer system provides data acquisition, analysis, and display 
throughput of 4.6 Mbytes over a 2 1/2 minute pulse cycle, plus the 
capability for remote operation of the NB system from the TFTR 
central control room. Much of the equipment is automated to sim- 
plify operating procedures and improve operational reliability. This 
paper presents an overview of the NB instrumentation and control 
system, describing each of the subsystems, and indicating the prin- 
ciple signal interfaces between the NB heating system and TFTR. 


12108 Helium-3 fueling concepts for magnetically confined 
fusion. Wittenberg, L.J. (Fusion Technology Institute, Univ. of 
Wisconsin-Madison, 1500 Johnson Drive, Madison, WI (USA)). vp 
of Proceedings of the 12th symposium on fusion engineering. IEEE 


70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


Service Center, Piscataway, NJ (1987). (CONF-871007-: 12. 
posium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 

A summary of fueling techniques indicated that the injection of 
fuel pellets is the most fully-developed technique for near-term ap- 
plications. A conceptualized process flow scheme is presented for 
the fabrication of fuel pellets, 3 to 4 mm radius, composed of thin- 
wall polymeric shells filled with liquid He-3 and overcoated with D2 
ice. The carbon introduced by the polymer constitutes less than 
one percent of the fuel. These fuel pellets are designed to survive 
cryogenic storage and delivery by the pellet injector. Advanced fab- 
rication techniques include the use of lithium foil shells and the 
incorporation of polarized He-3 fuel. 


12109 The TITAN reversed-field pinch lithium-vanadium fu- 
sion power core design. Bartlit, J.R. (Dept. of Mechanical, 
Aerospace and Nuclear Engineering and Institute for Plasma and 
Fusion Research, Univ. of California, Los Angeles, Los Angeles, 
CA (USA)); Bathke, C.G.; Blanchard, J.P.; Cheng, E.T.; Chu, Y.; 
Conn, R.W.; Cooke, P.I.H.; Crvp. of Proceedings of the 12th sym- 
posium on fusion engineering. IEEE Service Center, Piscataway, 
NJ (1987). (CONF-871007—: 12. symposium on fusion engineering, 
Monterey, CA (USA), 12-16 Oct 1987). 

The TITAN reactor is a compact (major radius of 3.9m and minor 
plasma radius of 0.6m), high neutron wall loan loading (-18MW/ 
m*) fusion energy system based on the reversed-field pinch (RFP) 
concept. The TITAN-| fusion power core (FPC) is a lithium, self- 
cooled design with vanadium alloy (V-3Ti-1Si) structural material. 
The TITAN design utilizes the soft beta limit feature of RFPs and 
operates with a highly radiative plasma in order to reduce the heat 
flux on the divertor plates. It is detailed in this paper. 


12110 The configuration development of the compact igni- 
tion tokamak device. Brown, T.G. (Fusion Engineering Design 
Center, P.O. Box Y, Oak Ridge, TN (USA)). vp. of Proceedings of 
the 12th symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). (CONF-871007—: 12. symposium on fusion 
engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The compact ignition tokamak (CIT) device is planned as the 
next major fusion device to be built at the Princeton Plasma 
Physics Laboratory to demonstrate ignition operations of a burning 
plasma. Stringent engineering requirements have been imposed on 
this device by physics necessities of high margins against ignition 
and by cost constraints in minimizing the overall cost of the project. 
A compact design has been developed under these design condi- 
tions incorporating many unique design features. This paper 
describes the configurational development that has taken place dur- 
ing the conceptual design period of the CIT project, highlighting the 
major design integration features used to develop a functional de- 
vice that meets the physics and component design requirements. 


12111 High field, low current operation of engineering test 
reactors. Schwartz, J. (Plasma Fusion Center, NW16-135, Massa- 
chusetts Institute of Technology, Cambridge, MA (USA)); Cohn, 
D.R.; Bromberg, L.; Williams, J.E.C. vp of Proceedings of the 12th 
symposium on fusion engineering. IEEE Service Center, Piscat- 
away, NJ (1987). (CONF-871007—: 12. symposium on fusion 
engineering, Monterey, CA (USA), 12-16 Oct 1987). 

Steady state engineering test reactors with high field, low current 
operation are investigated and compared to high current, low field 
concepts. Illustrative high field ETR parameters are R = 3m, a — 
0.5 m, B- 10 T, 6 = 2.2% and | = 4MA. For similar wall loading 
the fusion power of an illustrative high field, low current concept 
could be about 50% that of a lower field device like TIBER Il. This 
reduction could lead to a 50% decrease in tritium consumption, re- 
sulting in a substantial decrease in operating cost. Futhermore, 
high field operation could lead to substantially reduced current 
drive requirements and cost. A reduction in current drive source 
power on the order of 40-50 MW may be attainable relative to a 
lower field, high current design like TIBER Ii implying a possible 
cost savings on the order of $200 M. If current drive is less effi- 
cient than assumed, the savings could be even greater. Through 
larger By. and aspect ratio, greater prospects for bootstrap current 
operation also exist. Further savings would be obtained from the 
reduced size of the first wall/blanket/shield system. The effects of 
high fields on magnet costs are very dependent on technological 
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assumptions. Further improvements in the future may lie with ad- 
vances in superconducting and structural materials. 


12112 High pertormance inboard shield design for the com- 
pact TIBER-II test reactor. ElGuebaly, L.A. (Fusion Technology 
institute, Univ. of Wisconsin-Madison, 1500 Johnson Drive, Madi- 
son, WI (USA)); Sviatoslavsky, |.N. vp of Proceedings of the 12th 
symposium on fusion engineering. IEEE Service Center, Piscat- 
away, NJ (1987). (CONF-871007—: 12. symposium on fusion 
engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The compactness of the TIBER-II reactor has placed a premium 
on the design of a high performance inboard shield to protect the 
inner legs of the toroidal field (TF) coils. The available space for 
shield is constrained to 48 cm and the use of tungsten is manda- 
tory to protect the magnet against the 1.53 MW/m* neutron wall 
loading. The primary requirement for the shield is to limit the fast 
neutron fluence to 10'® n/cm?. In an optimization study, the perfor- 
mance of various candidate materials for protecting the magnet 
was examined. The optimum shield consists of a 40 cm thick W 
layer, followed by an 8 cm thick H2O/LINO3 layer. The mechanical 
design of the shield calls for tungsten blocks within SS stiffened 
panels. All the coolant channels are vertical with more of them in 
the front where there is a high heat load. The effects of the detailed 
mechanical design of the shield and the assembly gaps between 
the shield sectors on the damage in the magnet is analyzed. 


12113 Performance of U.S. common long pulse ion sources 
on the Tokamak fusion test reactor. Gammel, G.M. (Princeton 
Univ., Princeton Plasma Physics Lab., PO Box 451, Princeton, NJ 
(USA)); Kamperschroer, J.H.; Grisham, L.R.; Kugel, H.W.; Langley, 
R.A.; Roguemore, A.L.; Vella, M.C.; Williams, M.D. vp of Proceed- 
ings of the 12th symposium on fusion engineering. IEEE Service 
Center, Piscataway, NJ (1987). DOE Contract AC02-76CH03073. 
(CONF-871007—: 12. symposium on fusion engineering, Monterey, 
CA (USA), 12-16 Oct 1987). 

The 12 x 43 cm U.S. common long pulse (2 sec) neutral beam 
sources prototyped at Lawrence Berkeley Laboratory for auxiliary 
heating on TFTR, Dill-D and MFTF-B, began injecting into TFTR in 
March 1987. A wide variety of data characterizing beam perfor- 
mance was accumulated until the scheduled summer shutdown, 
representing between 3,000 and 4,000 deuterium beam shots per 
source at voltages up to 120 «V. Of these, the number of injection 
shots per source varied between 500 and 750, and the rest were 
conditioning shots into the calorimeter. Data consisting of basic 
source current and voltage waveforms, beamline and duct pres- 
sures, species mix at the source (from OMA), thermocouple 
temperatures, and waterflow calorimetry were collected. Perveance 
and arc efficiency obtained from the waveform data is discussed in 


this paper. 


12114 Permeability measurement of ferromagnetic compo- 
nents in the DIll-D beamlines. Kim, J. (GA Technologies Inc., PO 
Box 85608, San Diego, CA (USA)); Colleraine, A.P.; Haskovec, 
J.S. vp of Proceedings of the 12th symposium on fusion engineer- 
ing. IEEE Service Center, Piscataway, NJ (1987). (CONF-871007-: 
12. symposium on fusion engineering, Monterey, CA (USA), 12-16 
Oct 1987). 

In upgrading the neutral beamline components for the DIll-D 
tokamak, a combination of old ferromagnetic components and 
newly fabricated ones were employed to shield the ion sources 
and ion beam paths from the stray magnetic fields of the tokamak. 
Effects of heat treatment and mechanical impacts on these compo- 
nents were checked by measurement of B-H characteristics of test 
rings and/or rectangular loops formed with actual parts. Measure- 
ment techniques and results are described. 


12115 Stray magnetic field interference with ion source op- 
eration on the Dill-D beamline. Colleraine, A.P. (GA Technologies 
Inc., PO Box 85608, San Diego, CA (USA)); Hong, R.; Kim, J.; 
Sleaford, B.W. vp of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). (CONF- 
871007-: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

Measurements were made of the stray magnetic field originating 
from the tokamak magnetic coils at the location of the ion source. 
The ohmic coils are the primary source of stray fields. Without the 
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shield housing the dominant stray field was in the vertical direction. 
When the shield housing was in place, the radial component and 
the vertical component inside the housing become comparable. 
The short pulse ion sources exhibited clear degradation in dis- 
charge stability when the stray fields exceeded 1 gauss, whereas 
the common long pulse ion source appears quite immune to the 
stray fields up to a few gauss. 


12116 Analysis of singular stress fields in duplex fusion 
components. Blanchard, J.P. Thesis (Ph. D.). 172p. Univ. of Cali- 
fornia, Los Angeles, CA (US) (1988). Available from University 
Microfilms, PO Box 1764, Ann Arbor, MI 48106, Order No.88- 
22,159. 

Elastic-stress singularities at the edge of the interface in duplex 
fusion components are studied using a series solution derived from 
the Airy stress function. These singularities are studied by consid- 
ering the thermal fields imparted by fabrication, start-up, and 
full-power operation. The influence of void swelling and irradiation 
creep on the singularities in bonded fusion components is consid- 
ered by modeling the void swelling as an isotropic volume change, 
and by modeling irradiation creep as a linear viscoelastic process 
with a unit stress exponent. Two material combinations are chosen 
for the study of the effects of a typical fusion environment: graphite 
on copper and tungsten on vanadium. Because the graphite and 
copper are assumed to be creep-free, the densification of both 
materials causes boundary-layer stress intensities of similar magni- 
tude to those caused by the fabrication process. The second 
duplex, though, is analyzed using a relatively high irradiation creep 
rate and the effects of swelling are found to be quite small, leading 
to the conclusion that irradiation creep can be an advantage in the 
presence of significant void swelling. 


12117 Probabilistic lifetime analysis of tokamak in-vessel 
components. Sanzo, D.L. Thesis (Ph. D.). 298p. Univ. of Califor- 
nia, Los Angeles, CA (US) (1988). Available from University 
Microfilms, PO Box 1764, Ann Arbor, MI 48106, Order No.88- 
22,198. 

Reliability of tokamak fusion reactors can be used during the de- 
sign phase of reactor development to perform tradeoff studies. 
Generation of a set of reliability curves for a particular tokamak in- 
vessel component, the limiter, is the focus of this paper. The limiter 
is a critical reactor component that must perform successfully for 
reactor operation. Two important limiter functions are heat removal 
and impurity control. These functions are performed in a hostile en- 
vironment that affects parameters impacting limiter lifetime. The 
methodology developed to generate the set of reliability curves 
consists of the following steps: (1) Identifying those particulars 
deemed important in characterizing normal and transient operation. 
(2) Specifying Failure Modes (FM's) and associated Failure Criteria 
(FC) to be included in the analysis. (3) Developing models for nor- 
mal operation, transient operation and FM’s. (4) Assessing 
probability distributions for state-of-knowledge uncertainties sur- 
rounding models and key parameters. These uncertainties are then 
propagated through a statistical lifetime model to obtain a proba- 
bilistic description of limiter reliability. Results show limiter reliability 
decreases rapidly under postulated operating conditions. The occur- 
rence of transients is the main contributor to decreased reliability. 


12118 Composites as structural materials in fusion reac 
tors. Megusar, J. Transactions of the American Nuclear Society 
(USA), 59: 6-7 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

In fusion reactors, materials are used under extreme conditions 
of temperature, stress, irradiation, and chemical environment. The 
absence of adequate materials will seriously impede the develop- 
ment of fusion reactors and might ultimately be one of the major 
difficulties. Some of the current materials problems can be solved 
by proper design features. For others, the solution will have to rely 
on materials development. A parallel and balanced effort between 
the research in plasma physics and fusion-related technology and 
in materials research is, therefore, the best strategy to ultimately 
achieve economic, safe, and environmentally acceptable fusion. 
The essential steps in developing composites for structural compo- 
nents of fusion reactors include optimization of mechanical 
properties followed by testing under fusion-reactor-relevant 





conditions. In optimizing the mechanical behavior of composite ma- 
terials, a wealth of experience can be drawn from the research on 
ceramic matrix and metal matrix composite materials sponsored by 
the Department of Defense. The particular aspects of this research 
relevant to fusion materials development are methodology of the 
composite materials design and studies of new processing routes 
to develop composite materials with specific properties. Most no- 
table examples are the synthesis of fibers, coatings, and ceramic 
materials in their final shapes form polymeric precursors and the 
infittration of fibrous preforms by molten metals. 


12119 Present and future performance of the Nova laser 
system. Hunt, J.T. (Lawrence Livermore National Lab., CA (USA)); 
Speck, D.R. Optical Engineering (USA), 28(4): 461-467 (Apr 
1989). DOE Contract W-7405-ENG-48. 

The authors discuss Nova, the Lawrence Livermore National 
Laboratory’s 10-beam Nd:glass laser, which is used for inertial 
confinement fusion research. It operates in the high power, high 
energy regime, where several interesting nonlinear optical phenom- 
ena can occur. These phenomena and their interactions limit the 
power and energy that can presently be delivered to targets for 
laser-target interaction experiments. Understanding and controlling 
these processes will allow us to increase the energy available for 
such experiments. 


12120 Some interruption criteria tor short high-frequency 
vacuum arcs. Glinkowski, M. (Rensselaer Polytechnic Inst., Troy, 
NY (USA). Dept. of Electric Power Engineering); Greenwood, A. 
IEEE (Institute of Electrical and Electronics Engineers) Transac- 
tions on Plasma Science (USA), 17(5): 741-743 (Oct 1989). 

If the contacts of a vacuum interrupter open shortly before a cur- 
rent zero, the transient recovery voltage (TRV) may cause a 
reignition and reestablish the arc. This paper examines interruption 
criteria for the reignition current and concludes that the high rate of 
change of the current at zero passage is not the sole criterion. 


12121 Electrostatic fields due to an electrode mounted on a 
conducting pad of finite extent in a planar stratified medium. 
Kiang, J.F. (Massachusetts Inst. of Tech., Cambridge, MA (USA). 
Dept. of Electrical Engineering and Computer Science); Kong, J.A.; 
Habashy, T.M. /EEE (institute of Electrical and Electronics Engi- 
neers) Transactions on Antennas and Propagation (USA), 37(9): 
1140-1149 (Sep 1989). 

The quasistatic fields generated by an electrode mounted n a 
perfectly conducting pad of finite extent and embedded in a planar 
stratified medium are analyzed. An integral equation in the spectral 
domain is derived for the outflowing current density distribution on 
the pad-electrode surface. The method of moments is then applied 
to solve the integral equation. The effects of the electric properties 
of the stratified medium and the standoff thickness on the total 
electrode current are investigated. Several conductivity profiles 
modeling different practical measurement environments are also 
considered. 


12122 A personal-computer-based package for interactive 
assessment of magnetohydrodynamic equilibrium and 
poloidal field coll design in axisymmetric toroidal geometry. 
Kelleher, W.P. (Los Alamos National Lab., NM (USA)); Steiner, D. 
Fusion Technology (USA), 15(4): 1507-1519 (Jul 1989). 

A personal-computer (PC)-based calculational approach as- 
sesses magnetohydrodynamic (MHD) equilibrium and poloidal field 
(PF) coil arrangement in a highly interactive mode, well suited for 
tokamak scoping studies. The system developed involves a two- 
step process: the MHD equilibrium is calculated and then a PF coil 
arrangement, consistent with the equilibrium is determined in an in- 
teractive design environment. In this paper the approach is used to 
examine four distinctly different toroidal configurations: the 
STARFIRE rector, a spherical torus (ST), the Big Dee, and an 
elongated tokamak. In these applications the PC-based results are 
benchmarked against those of a mainframe code for STARFIRE, 
ST, and Big Dee. The equilibrium and PF coil arrangement calcula- 
tions obtained with the PC approach agree within a few percent 
with those obtained with the mainframe code. 


12123 Survey of features in radiative power loss profiles in 
the tokamak fusion test reactor. Schivell, J.F. (Princeton Univ., 
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NJ (USA). Plasma Physics Lab.); Mansfield, D.K.; Medley, S.S.; 
Park, H.K.; Bush, C.E.; Stauffer, F.J. Fusion Technology (USA), 
15(4): 1520-1540 (Jul 1989). 

Although the total radiated power in the Tokamak Fusion Test 
Reactor is often as high as 70% of the heating power, most of the 
radiation is’: concentrated near the surface of the plasma, and the 
interior loss is almost negligible. Fractional radiation loss declines 
during neutral beam heating. Under most interesting plasma condi- 
tions, the radiation profiles are dominated by asymmetrical peaks, 
which indicate locally intense edge radiation. As the high-density 
limit is approached, under most conditions, a bright band of radia- 
tion (a marfe) appears on the inner side of the plasma column. 
Marfe location is affected by toroidal field direction, neutral beam 
direction, and neamess to the high-density limit. Marfes have been 
observed to drift under the plasma column to the lower outside 
plasma edge. Marfes naturally develop into detached plasmas. In 
enhanced confinement discharges (supershots), an unexplained 
peculiar bright band, distinct from a marfe, appears in the lower 
outside part of the vacuum vessel, outside of the limiter radius. In 
high-density pellet-fueled discharges, there is a central peak that 
shows evidence for inward impurity convection. 


12124 New shearing interferometer for real-time characteri- 
zation of cryogenic laser fusion targets. Kong, H. (Department of 
Electrical and Computer Engineering, State University of New York 
at Buffalo, Buffalo, New York 14260 (USA)); Wittman, M.D.; Kim, H. 
Applied Physics Letters (USA), 55(22): 2274-2276 (27 Nov 1989). 

Optimum performance of a laser-driven cryogenic target requires 
spherical symmetry and uniformity of the deuterium-tritium (DT) 
condensate on the interior surface of the fuel capsule. These char- 
acteristics are determined, in general, by interferometry. We have 
developed a shearing interferometer that is free from spherical and 
chromatic aberration. The detailed structure of the inteferometer is 
elucidated, and interferograms with a constant phase background 
and a tilted fringe background are presented. 


12125  Nonviability of some noniocal electron heat transport 
modeling. Prasad, M.K. (Computational Physics Division, 
Lawrence Livermore National Laboratory, Livermore, California 
94550 (US)); Kershaw, D.S. Physics of Fluids B: Plasma Physics 
(USA), 1(12): 2430-2436 (Dec 1989). DOE Contract W-7405- 
ENG-48. 

Using exact analytical solutions, it is shown that two recent mod- 
els of nonlocal electron heat transport are beset with mathematical 
anomalies leading to unphysical results. First, heat flow with a non- 
local heat flux does not smooth out steep temperature gradients in 
any finite time. Second, a computation of the thermoelectric field 
from a vanishing nonlocal current flux is an ill-posed problem lead- 
ing to instabilities that violate the very assumption on which the 
model is based. It is verified that these anomalies can lead to a 
negative entropy production rate, which implies local thermody- 
namic instability. In particular, it is proved that a temperature 
distribution that is initially positive can later become negative for 
certain nonuniform electron density distributions. These results pro- 
vide a basic understanding of the various difficulties encountered in 
numerical implementations of these models. 
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12126 (INS-R-343) Annual report: December 
1983. O’Brien, B.J. (ed.). Department of Scientific and Industrial 
Research, Lower Hutt (New Zealand). Inst. of Nuclear Sciences. 
Aug 1985. 77p. Order Number DE90612731. Available from NTIS 
(US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

The research programme of the Institute of Nuclear Sciences, 
DSIR, for the period January - December 1983 is described. 66 
refs; 8 figs; 2 tables. 


12127 (INS-R-344) Annual report: January-December 
1984. O’Brien, B.J. (ed.). Department of Scientific and industrial 
Research, Lower Hutt (New Zealand). inst. of Nuclear Sciences. 
Sep 1985. 80p. Order Number DE90612732. Available from NTIS 
(US Sales Only), PC AO5S/MF A01 - OSTI; INIS. 
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The research programme of the Institute of Nuclear Sciences, 
DSIR, for the period January - December 1984 is described. 58 
refs; 7 figs; 1 tables. 


12128 (INS-R-355) Annual report: January-December 
1985. O’Brien, B.J. (ed.). Department of Scientific and Industrial 
Research, Lower Hutt (New Zealand). Inst. of Nuclear Sciences. 
Jun 1986. 80p. Order Number DE90612735. Available from NTIS 
(US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

The research programme of the Institute of Nuclear Sciences, 
DSIR, for the period January - December 1985, is described. 60 
refs; 10 figs; 2 tables. 


12129 (N-89-28565) Advanced power sources for space 
missions. Gavin, J.G. Jr.; Burkes, T.R.; English, R.£.; Grant, N.J.; 
Kulcinski, G.L.; Mullin, J.P.; Peddicord, K.L.; Purvis, C.K.; Sarjeant, 
W.J.; Vandevender, J.P. National Research Council, Washington, 
DC (USA). 1989. 152p. (NASA-TM—101811 ;NAS—1 .15:101811;LC— 
88-63907). Available from NTIS, PC AO8&/MF A01. 

Approaches to satisfying the power requirements of space-based 
Strategic Defense Initiative (SDI) missions are studied. The power 
requirements for non-SDI military space missions and for civil 
space missions of the National Aeronautics and Space Administra- 
tion (NASA) are also considered. The more demanding SDI power 
requirements appear to encompass many, if not all, of the power 
requirements for those missions. Study results indicate that practi- 
cal fulfillment of SDI requirements will necessitate substantial 
advances in the state of the art of power technology. SDI goais in- 
clude the capability to operate space-based beam weapons, 
sometimes referred to as directed-energy weapons. Such weapons 
pose unprecedented power requirements, both during preparation 
for battle and during battle conditions. The power regimes for these 
two sets of applications are referred to as alert mode and burst 
mode, respectively. Alert-mode power requirements are presently 
stated to range from about 100 kW to a few megawatts for cumula- 
tive durations of about a year or more. Burst-mode power 
requirements are roughly estimated to range from tens to hundreds 
of megawatts for durations of a few hundred to a few thousand 
seconds. There are two likely energy sources, chemical and nu- 
clear, for powering SDI directed-energy weapons during the alert 
and burst modes. The choice between chemical and nuclear space 
power systems depends in large part on the total duration during 
which power must be provided. Complete study findings, conclu- 
sions, and eight recommendations are reported. 
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12130 (CONF-900215—1) Invention and __ innovation: 
Alternative mechanisms for enhancing organizational competi 
tiveness. Payne, T.L. (Oak Ridge National Lab., TN (USA) ); 
Tippett, D. Oak Ridge National Lab., TN (USA). [1989]. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. From 2. international conference on technology 
management; Miami, FL (USA); 28 Feb - 2 mar 1990. Order Num- 
ber DE89015858. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

This paper explores the concepts of invention and innovation as 
mechanisms which play a vital role in achieving a firm's strategic 
objectives. Too often the terms invention and innovation are used 
interchangeably. However, a definition for each is provided that 
clearly shows their distinguishing characteristics. Included is a 
comparison of the environments that support invention and innova- 
tion. Similarities, such as the fact that neither is highly compatible 
with sustaining operations, are described and discussed. Key 
differences inherent in the fact that invention is an event and inno- 
vation is a process are also discussed. This paper includes a 
statement of the impacts of innovation and invention on organiza- 
tional competitiveness. Also included are guidelines for considering 
innovation and invention as distinct strategic alternatives in the 
Strategic planning process. 1 ref., 1 fig. 


12131 (INS-R-273) Annual report: January-December 


1982. O’Brien, B.J. (ed.). Department of Scientific and Industrial 
Research, Lower Hutt (New Zealand). Inst. of Nuclear Sciences. 
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Jan 1985. 94p. Order Number DE90612727. Available from NTIS 
(US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

The research programme of the Institute of Nuclear Sciences for 
the period January-December 1982 is described. 58 refs; 6 figs; 1 
table. 


12132 (INS-R-338) Stable Isotope Group 1984 progress 
report. Lyon, G.L. (ed.). Department of Scientific and Industrial Re- 
search, Lower Hutt (New Zealand). Inst. of Nuclear Sciences. Apr 
1985. 25p. Order Number DE90612729. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

The work of the group in 1984 is described and includes studies 
in isotope geology, isotope hydrology, geochronology, isotope biol- 
ogy and mass spectrometer instrumentation. Geothermal studies 
have decreased compared to other years, but major data sum- 
maries were made for Wairakei and Ngawha. The hydrology of 
Whakarewarewa and Rotorua is being elucidated using water iso- 
topes. Models of the subsurface flows at Kawerau and Ngawha are 
being made to relate fluid to mineral isotope compositions. A study 
of the delta’®C and delta**S compositions of New Zealand oils has 
been started. Groups of oils of related origin are being defined, 
and compositions will be compared with those of potential source 
rocks. A method was developed for isotope analysis of sulphur in 
rocks. The isotopic composition of water is being used to identify 
and characterise groundwater aquifers in the Wairarapa and at 
Poverty Bay. Stable carbon isotopes have been used to identify 
food sources for invertebrates, and to show biochemical pathways 
in lactation by cows. The geochronology group is involved in major 
studies in Antarctica, using U-Pb, Rb-Sr and K-Ar methods. Rocks 
from North Victoria Land, Marie Byrd Land and the USARP moun- 
tains are being compared with possible correlatives in New 
Zealand and Argentina. Strontium isotope data is being applied to 
the origin of magmas in several regions of New Zealand. The K-Ar 
data is being stored on computer files. Fission track measurements 
are being applied to unravel uplift histories in Westland and 
Taranaki. 56 refs; 1 fig. 


12133 (INS-R-342) Nuclear Physics Group progress re- 
port: January-December 1984. Coote, G.E. (ed.). Department of 
Scientific and Industrial Research, Lower Hutt (New Zealand). Inst. 
of Nuclear Sciences. Jul 1985. 27p. Order Number DE90612730. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS. 

This report summarises the work of the Nuclear Physics Group 
of the Institute of Nuclear Sciences during the period January- 
December 1984. Commissioning of the EN-tandem accelerator was 
completed. The first applications included the production of '°N 
from a water target and the measurement of hydrogen depth pro- 
files with a '°F beam. Further equipment was built for tandem 
accelerator mass spectrometry but the full facility will not be ready 
until 1985. The nuclear microprobe on the 3 MV accelerator was 
used for many studies in archaeometry, metallurgy, biology and 
materials analysis. 13 refs; 5 figs. 


12134 (INS-R-349) Stable Isotope Group 1985 progress 
report. Lyon, G.L. (ed.). Department of Scientific and Industrial Re- 
search, Lower Hutt (New Zealand). Inst. of Nuclear Sciences. Apr 
1986. 25p. Order Number DE90612733. Available from N7IS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

The work of the Group in 1985 is described and includes studies 
in isotope geology, isotope hydrology, geochronology, mass spec- 
trometer instrumentation and isotope biology. 55 refs. 


12135 (INS-R-353) Accelerator Physics Section progress 
report: January-December 1985. Coote, G.E. (ed.). Department 
of Scientific and Industrial Research, Lower Hutt (New Zealand). 
Inst. of Nuclear Sciences. May 1986. 23p. Order Number 
DE90612734. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

This report summarizes the work of the Accelerator Physics Sec- 
tion of the Institute of Nuclear Sciences during the period 
January-December 1985. Applications of the EN-tandem accelera- 
tor included '5N production for tracer experiments in plants and 
animals, hydrogen profiling with a ‘°F beam and direct detection of 
heavy ions with a surface barrier detector. Preparations for acceler- 
ator mass spectrometry continued steadily, with the commissioning 





of the pulsed EHT supply which selects the isotope to be acceiler- 
ated, routine detection of '*C ions, and completion of a sputter ion 
source with an eight position target wheel. It was shown that the 
hydrogen content of a material could be derived from a simultane- 
ous measurement of the transmission of neutrons and gamma rays 
from a neutron source or accelerator target. The ''CO2 produced 
at the 3 MV accelerator was used in two studies of translocation in 
a large number of plant species: the effects of small quantities of 
SO, in the air, and the effect of cooling a short length of the stem. 
The nuclear microprobe was applied to studies of carbon pickup 
during welding of stainiess steel, determination of trace elements in 
soil and vegetation and the measurement of sodium depth profiles 
in obsidian - in particular the effect of rastering the incident proton 
beams. 16 refs; 7 figs. 


12136 (K/DSRD-181) Decision analysis methods for se- 
lecting RFP [Request for Proposal] responses. Hartley, D.S. Ill; 
Snyder, C.; Boling, M. Oak Ridge Gaseous Diffusion Plant, TN 
(USA). Sep 1989. 13p. Sponsored by U.S. Department of Defense. 
DOE Contract AC05-840R21400. Order Number DE90004003. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Alternative methodologies are described for deciding the best re- 
sponse to a Request for Proposal (RFP) and the implications for 
each methodology are discussed. The differences in the resulting 
decisions that may occur under different decision-making method- 
ologies emphasize the importance of choosing a method 
appropriate to the problem. For choosing a response to an RFP, a 
multiplicative combination that reflects the probability of success/ 
failure may be important. 4 refs., 2 figs., 2 tabs. 


12137 (PCCIM-CE-02786-2.vois, pp. 9) From books to bot- 
tom line. Coleman, G. (BP Resources Canada Ltd. (Canada)); 
Wade, R.P. Petroleum Society of CIM (Canada). 1989. (CONF- 
8905249-: 40. annual technical meeting of the Petroleum Society 
of the Canadian Institute of Mining and Metallurgy (CIM), Banff 
(Canada), 28-31 May 1989; CE-02786). In Building on 40 years of 
achievement: Volumes 1 and 2. Available from Petroleum Society 
of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P 
OH8. Prices: $80.00 CAN. 

This paper describes the methods derived from several of the 
current management publications which the Oil and Gas Opera- 
tions Branch of BP Resources Canada Limited used to enhance its 
profits. The most significant source of management methods and 
principles originated from the publication, In Search of Excellence, 
and the follow-up publication, A Passion for Excellence. This paper 
presents the background, implementation, frustrations, successes, 
and the future of the initiatives undertaken during the last two to 
three years. Implementation of the program included the following: 
company wide goals were established along with annual bonuses 
linked to goal attainment; increased delegation of authority and 
accountability was implemented; job profiles - statements which de- 
fine jobs in terms of expectations - were developed; and increased 
communication between managers and staff was encouraged. 9 
refs., 8 figs. 
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Refer also to citation(s) 9125, 9142, 9186, 9193, 9286, 9287, 
9288, 9414, 9457, 9459, 9477, 9490, 9511, 9514, 9574, 9587, 
9588, 9590, 9599, 9609, 9633, 9647, 9648, 9653, 9654, 9661, 
9662, 9673, 9693, 9706, 9708, 9723, 9724, 9750, 9752, 9753, 
9757, 9758, 9761, 9762, 9764, 9797, 9799, 9800, 9806, 9813, 
9814, 9822, 9823, 9827, 9888, 9932, 9952, 10082, 10111, 10123, 
10125, 10130, 10134, 10136, 10137, 10139, 10140, 10145, 10149, 
10173, 10414, 10416, 10682, 10722, 10766, 10767, 10805, 10811, 
10812, 10816, 10820, 10821, 10825, 10835, 10838, 10839, 10842, 
10851, 11120, 11235, 11258, 11263, 11266, 11274, 11276, 11277, 
11283, 11287, 11307, 11374, 11407, 11461, 11648, 11750, 11842, 
11844, 11864, 11903, 11920, 11921, 11922, 11924, 11950, 11986, 
12030, 12032, 12067, 12069, 12085, 12091, 12094, 12121, 12172 


12138 (AD-A-—211820/6/XAB) Biological model of vision tor 
an artificial system that learns to perceive its environment. 
Blackburn, M.R.; Nguyen, H.G. Naval Ocean Systems Center, San 
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Diego, CA (USA). Jun 1989. 9p. Available from NTIS, PC A02/MF 
A011. 

Pub. in Proceedings of the International Joint Conference on 
Neural Networks, Vol. 2(Jun 1989). 

The objective is to design an artificial vision system for use in 
robotics applications. Because the desired performance is equiva- 
lent to that achieved by nature, the authors anticipate that the 
objective will be accomplished most efficiently through modeling 
aspects of the neuroanatomy and neurophysiology of the biological 
visual system. Information enters the biological visual system 
through the retina and is passed to the lateral geniculate and optic 
tectum. The lateral geniculate nucleus (LGN) also receives infor- 
mation from the cerebral cortex and the result of these two inflows 
is returned to the cortex. The optic tectum likewise receives the 
retinal information in a context of other converging signals and or- 
ganizes motor responses. A computer algorithm is described which 
implements models of the biological visual mechanisms of the 
retina, thalamic lateral geniculate and perigeniculate nuclei, and 
primary visual cortex. Motion and pattern analyses are performed 
in parallel and interact in the cortex to construct perceptions. We 
hypothesize that motion reflexes serve as unconditioned pathways 
for the learning and recall of pattern information. The algorithm 
demonstrates this conditioning through a learning function approxi- 
mating heterosynaptic facilitation. 


12139 (AD-A-211884/2/XAB) Dynamic embedding of trees 
in hypercubes with constant dilation and load. Memorandum 
report. Leighton, T.; Newman, M.; Schwabe, E. Massachusetts 
Inst. of Tech., Cambridge, MA (USA). Microsystems Research Cen- 
ter. May 1989. 12p. (VLSI-MEMO-89-543). Available from NTIS, 
PC A03/MF A01. 

Parallel computations often yield computation structures which 
are trees; the shape of such a tree evolves over time as the com- 
putation progresses. However, paralle| computers are usually 
designed as networks of processors with fixed connections; it is 
therefore important to embed the dynamic structure of a computa- 
tion efficiently in a fixed network. The authors consider the problem 
of dynamically embedding an evolving binary tree with, at most, N 
nodes in an N-node hypercube. They present a simple randomized 
algorithm which uses only local control and guarantees constant di- 
lation, while maintaining constant load with high probability; this is 
the first load-balancing algorithm that achieves constant dilation. 
They also prove that random solutions to this problem are highly 
desirable, by demonstrating that any deterministic embedding algo- 
rithm which maintains constant load must have omega (square root 
of log N) dilation. 


12140 (AD-A-211889/1/XAB) Four vector-matrix primitives. 
Memorandum report. Agrawal, A.; Blelloch, G.E.; Krawitz, R.L.; 
Phillips, C.A. Massachusetts Inst. of Tech., Cambridge, MA (USA). 
Microsystems Research Center. May 1989. 13p. (VLSI-M-—89-536). 
Available from NTIS, PC AO3/MF A01. 

This paper discusses a set of powerful primitive matrix opera- 
tions that allow easy specification of parallel matrix routines. It 
demonstrates via the hypercube implementation that the additional 
expressive power need not reduce performance and can, in fact, 
improve performance by providing automatic load balancing in the 
case where there are more matrix elements than processors. 
Some routines based on these primitives and other simple parallel 
operations give some timings for the primitives and routines for 
implementation on the Connection Machine. One expects to gener- 
alize these implementations of the primitives so they work on 
processor grids whose row and column sizes are not powers of 
two, and to allow a vector extracted from a row off a matrix to be 
distributed to or deposited in either a row or column of another ma- 
trix. The primitives should be available to higher-level languages so 
that they can be easily used. 


12141 (AD-A-211909/7/XAB) J-machine: A fine-grain con- 
current computer. Dally, W.J.; Chien, A.; Fiske, S.; Horwat, W.; 
Keen, J. Massachusetts Inst. of Tech., Cambridge, MA (USA). Mi- 
crosystems Research Center. May 1989. 17p. (VLSI-M-89-532). 
Available from NTIS, PC AO3/MF A01. 

The J-Machine is a fine-grain concurrent computer that provides 
low-overhead primitive mechanisms for communication, synchro- 
nization, and translation. Communication mechanisms are provided 
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that permit a node to send a message to any other node in the 
machine in < 2 microsecs. On message arrival, a task is created 
and dispatched in < 1 microsecs. A translation mechanism sup- 
ports a global virtual address space. These mechanisms efficiently 
support most proposed models of concurrent computation. The 
hardware is an ensemble of up to 65,536 nodes each containing a 
36-bit processor, 4K 36-bit words of memory, and a router. The 
nodes are connected by a high-speed 3-D mesh network. This de- 
sign was chosen to make the most efficient use of available chip 
and board area. 


12142 (AD-A-211916/2/XAB) Parallel graph contraction. 
Phillips, C.A. Massachusetts Inst. of Tech., Cambridge, MA (USA). 
Microsystems Research Center. May 1989. 12p. (VLSI-MEMO-89- 
535). Available from NTIS, PC A03/MF A01. 

The parallel-tree contraction technique of Miller and Reif has 
proved to be a valuable tool in many parallel graph algorithms. 
This paper provides a similar contraction technique that applies not 
only to trees, but also to general graphs. It also provides a second, 
potentially faster contraction technique for bounded-degree graphs 
(and general graphs when an embedding is known). The paper, 
uses the technique of parallel contraction in a more-general setting. 
It is shown that a remarkably simple contraction algorithm that 
uses (n + e)/ig n processors reduces a connected n-node e-edge 
graph to a single node in O(ig squared n) steps and a second sim- 
ple algorithm which uses the first as a subroutine. 


12143 (AD-A-211945/1/XAB) Communication complexity of 
solving a lal equation. Luo, Z.Q.; Tsitsiklis, J.N. Massa- 
chusetts Inst. of Tech., Cambridge, MA (USA). Lab. for Information 
and Decision Systems. Jul 1989. 2ip. (LIDS-P—1876). Available 
from NTIS, PC A03/MF A01. 

In a computer network where a set of processors wish to per- 
form some computational task, communication can sometimes 
become a bottleneck, especially when communication resources 
are scarce. This is particularly so, in the area of parallel and VLSI 
computation where communication issues have been studied ex- 
tensively. In such contexts, it is desirable to design algorithms that 
require as little information exchange as possible. Problems of min- 
imizing the amount of exchanged information also arise in the 
context of decentralized signal processing, where each local pro- 
cessor collects some partial data to be processed collectively. In 
this paper, we study the communication complexity (i.e., the mini- 
mum possible amount of information exchange) of some particular 
computational tasks. Generally speaking, communication complex- 
ity depends both on the topology of a computer network and on 
the nature of the computational task under consideration. In this 
paper, we ignore the topological issues, by assuming that there are 
only two processors, say P1 and P2. 


12144 (AD-A-212457/6/XAB) Parallel and deterministic 
algorithms trom MRFs (Markov Random Fields): Surtace re- 
construction and integration. Memorandum report. Geiger, D.; 
Girosi, F. Massachusetts Inst. of Tech., Lexington, MA (USA). Lin- 
coin Lab. May 1989. 39p. (Al-M—1114). Available from NTIS, PC 
A03/MF A01. 

In recent years many researchers have investigated the use of 
Markov random fields (MRFs) for computer vision. They can be 
applied for example in the output of the visual processes to recon- 
struct surfaces from sparse and noisy depth data, or to integrate 
early vision processes to label physical discontinuities. Drawbacks 
of MRFs models have been the computational complexity of the 
implementation and the difficulty in estimating the parameters of 
the model. This paper derives deterministic approximations to 
MRFs models. One of the considered models is shown to give in a 
natural way the graduate non convexity (GNC) algorithm. This 
model can be applied to smooth a field preserving its discontinu- 
ities. A new model is then proposed: it allows the gradient of the 
field to be enhanced at the discontinuities and smoothed else- 
where. All the theoretical results are obtained in the framework of 
the mean field theory, that is a well known statistical mechanics 
technique. A fast, parallel, and iterative algorithm to solve the de- 
terministic equations of the two models is presented, together with 
experiments on synthetic and real images. The algorithm is applied 
to the problem of surface reconstruction is in the case of sparse 
data. A fast algorithm is also described that solves the problem of 
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aligning the discontinuities of different visual models with intensity 
edges via integration. 


12145 (AD-A-212489/9/XAB) Parallel algorithms for com- 
puter vision. Annual report No. 3, 31 August 1987-31 August 
1988. Poggio, T. Massachusetts Inst. of Tech., Cambridge, MA 
(USA). Artificial Intelligence Lab. Jan 1989. 151p. Available from 
NTIS, PC AO8/MF A01. 

The time period covered is the second year with the Connection 
Machine (CM) available. During the same period of time, the 
author successfully demonstrated the Vision Machine system pro- 
cessing images and recognizing objects through the integration of 
several visual cues. The first version of the Vision Machine system, 
which is based on the CM and uses an Eye-Head robot as an in- 
put device, is now complete and functional. In parallel with the 
development of the Vision Machine, the author also continued to 
study the performance of alternative, nonconventional architectures 
for navigation. This report gives an overview of the results of the 
research during the third year of funding. Details can be found in 
the appendices. 


12146 (AD-A-212759/5/XAB) Compilation strategy for 
numerical programs based on partial evaluation. Technical re- 
port. Berlin, A.A. Massachusetts Inst. of Tech., Cambridge, MA 
(USA). Artificial Intelligence Lab. Jul 1989. 81ip. (Al-TR—1144). 
Available from NTIS, PC AO5/MF A01. 

This work demonstrates how partial evaluation can be put to 
practical use in the domain of high-performance numerical compu- 
tation. The author developed a technique for performing partial 
evaluation by using placeholders to propagate intermediate results, 
and have implemented a prototype compiler based on this tech- 
nique. For an important class of numerical programs, this compiler 
improves performance by an order of magnitude over conventional 
compilation techniques. The author also shows that by eliminating 
inherently sequential data-structure references, partial evaluation 
exposes the low-level parallelism inherent in a computation. | have 
implemented a parallel program generator, as well as several anal- 
ysis programs that study the tradeoffs involved in the design of an 
architecture that can effectively utilize this parallelism. | present 
these results using the 9-body gravitational attraction problem as 
an example. 


12147 (ALS/TR-89-06) Geometric structures, cryptography 
and security systems which require a quorum. (Strutture geo- 
metriche, crittografia e sistemi di sicurezza richiedenti un quorum). 
Berardi, L. (L’Aquila Univ. (Italy)); Eugeni, F. Sandia National 
Labs., Albuquerque, NM (USA). Apr 1989. 11p. Translated from 
Stato e Prospettive della Ricerca Crittografica in Italia (Atti del 
Primo Simposio Nazionale), Rome, October 30-31, 1987 (1988), 
pp. 127-133. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DP00789. (CONF-8710506—-1: 1. national sym- 
posium on status and prospects of cryptographic research in Italy, 
Rome (italy), 30-31 Oct 1987). Order Number DE90004009. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

T-threshokd schemes can be used to monitor a chain of opera- 
tions which require a quorum, i.e., the assent of a certain number t 
of operators selected from among a fixed number k. Some of these 
schemes can be derived naturally from known finite geometric 
structures. In the known examples, although the cardinality of the 
blocks is always constant, there are nevertheless no known exam- 
ples where t>5. We construct a new t-threshold scheme where t 
can be of any magnitude, but where the cardinality k of the blocks 
is variable. 22 refs. 


12148 (ALS/TR-89-08) Finite geometries: Affine regular 
polygons of odd-order Galois planes. (Geometrie finite: Poligoni 
affin-regolari dei piani di Galois d’ordine dispari). Korchmaros, G. 
13p. Translated from Atti della Accademia Nazionale dei Lincei, 
Classe di Scienze Fisiche, Matematiche e Naturali, Rendiconti 
(Italy); 56: No. 5, 690-697(May 1974). : (Apr 1989). Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 

In an affine plane on GF(q),q = p’ odd, certain “affine regular’ n- 
gons are introduced and studied; they exist if and only if n is a 
divisor of either q + 1 or gq — 1, or if n=p. 6 refs. 





12149 (CEA-CONF-9865) The finite element version of the 
trio code. Magnaud, J.P.; Goldstein, S. CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Etudes 
Mecaniques et Thermiques. 1989. 12p. (CONF-890479-—: 7. inter- 
national conference on finite element methods in flow problems, 
Huntsville, AL (USA), 3-7 Apr 1989). Order Number DE90737365. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

TRIO EF is a general Tool developed at CEA for thermal analysis 
and thermal hydraulic analysis. The last three years we have been 
mainly concerned with strong buoyancy driven flows. The need of 
efficient numerical method to study turbulent flows in presence of 
thermal stratification has led us to develop a K-epsilon model asso- 
ciated with the semi-implicit algorithm inspired by the modified finite 
element method of Gresho and Al. Some modifications have been 
made with respect to the original method. The topic of the paper is 
the presentation of the different solutions retained to day for the 
semi implicit algorithm in TRIO-EF. Four examples are presented 
and discussed. The laminar natural convection is a low Prandtl 
number fluid. Turbulent flows with thermal stratification in a vessel 
is an horizontal pipe and at a pipe junction. 


12150 (CEA-CONF—9866) Predictive analyses of flow- 
induced vibration and fretting wear in steam generator tubes. 
Axisa, F. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. d’Etudes Mecaniques et Thermiques); 
Paurobally, A.; Remond, A. CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Etudes Mecaniques et 
Thermiques. 1989. 19p. (CONF-8904300-: International Analyses 
of Flow-induced Vibration and Fretting Wear in Steam Generator 
Tubes, Seoul (Republic of Korea), 19-21 Apr 1989). Order Number 
DE90737364. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Maintaining the service life of PWR steam generators under 
highly reliable conditions requires a complex design to prevent vari- 
ous damaging processes, including those related to flow induced 
vibration. Predictive analyses have to rely on numerical tools to 
compute the vibratory response of multi-supported tubes in associ- 
ation with experimental data and semi-empirical relationships for 
quantifying flow-induced excitation mechanisms and tube damaging 
processes. In the presence of loose supports tube dynamics be- 
comes highly nonlinear in nature. To deal with such problems CEA 
and FRAMATOME developed a computer program called GER- 
BOISE. This paper provides a short description of an experimental 
program currently in progress at CEN Saclay to validate the nu- 
merical methods implemented in GERBOISE. According to the 
results obtained so far reasonable agreement is obtained between 
experiment and numerical simulation, especially as averaged quan- 
tities are concerned. 


12151 (CONF-891087-13) The single-chip FASTBUS Slave 
Interface. Nelson, R.O.; Machen, D.R.; Downing, R.W. Scientific 
Systems International, Los Alamos, NM (USA). [1989]. 4p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
87ER80454. From IEEE nuclear science symposium and exhibits; 
San Francisco, CA (USA); 25-27 Oct 1989. Order Number 
DE90004171. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

A single-chip implementation of the general-purpose FASTBUS 
Slave Interface (FSI) has been developed in ECL gate-array tech- 
nology. The FSI will occupy only 1.6% of the available circuit board 
space while providing a complete 32-bit interface to the FASTBUS. 
All mandatory slave-interface requirements of IEEE 960 are sup- 
ported, in addition to several non-mandatory requirements and the 
optional, extended MS code features. Geographic, logical, and 
broadcast addressing are implemented using on-chip registers. An 
optional multiple-module addressing technique is included that al- 
lows participating modules residing on a common crate or cable 
segment to respond as if individually addressed in sequence. The 
user interface provided by the FS! allows control of slave status- 
response and connection timing for both address and data cycles. 
The BIT1 ECL array technology used for the FSI allows direct con- 
nections to the FASTBUS, eliminating the need for external driver/ 
receiver buffers. 5 refs., 2 figs., 2 tabs. 


12152 (DOE/CH/03000—-T15) Abstract for Cooperative Pro- 
cesses Software (CPS). Fermi National Accelerator Lab., Batavia, 
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IL (USA). Nov 1989. 4p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH03000. Order Number DE90004702. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

This paper discusses the Cooperative Processes Software (CPS) 
used on multiprocessor systems. (LSP) 


12153 (DP-MS—88-94) Expert system control of a six- 
legged walking telerobot. DeVries, K.R. Savannah River Lab., 
Aiken, SC (USA). 1989. 6p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract ACO9-76SR00001. (CONF-8S0304-38: 3. 
ANS topical meeting on robotics and remote systems, Charleston, 
SC (USA), 13-16 Mar 1989). Order Number DE90004661. Avail- 
able from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The Robotics Technology Group of the Savannah River Labora- 
tory has implemented a three-stage expert system for a six-legged 
walking telerobot. Remote operation of this machine requires the 
knowledge of a highly skilled operator. Stability, size, and mode of 
operation considerations must take place continuously, in general, 
much more so than with a typical wheeled vehicle. The technology 
employed provides for quasi-real-time computer control, manual 
control, and an expert advisor — all in the same package, which 
runs on the IBM PC/AT. 2 refs., 5 figs. 


12154 (ENEA-RT-FUS—88-13) Vector and parallel impie- 
mentation of a 2-D fluid dynamics code for inertial 
confinement fusion on an IBM 3090-VF vector multiprocessor. 
Atzeni, S. ENEA, Frascati (Italy). Centro Ricerche Energia. Dec 
1988. 14p. (CONF-8809151-2: International meeting on parallel 
computing methods, algorithms, algorithms, applications, Verona 
(Italy), 28-30 Sep 1988). Order Number DE90733777. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

Paper presented at the international meeting on parallel comput- 
ing: Methods, algorithms, applications (Verona, 28-30 Sep 1988). 

As a case study on the parallelization of complex codes for 
physical research, the implementation of a 2-D laser fusion code 
on an IBM 3090-VF vector multiprocessor by means of IBM paral- 
lel FORTRAN is decribed. The relationship between physical 
models, algorithms, and optimization techniques is evidenced with 
particular reference to finite difference schemes, sparse linear sys- 
tem solvers and ray-tracing methods. A parallel ICCG solver has 
also been implemented and tested. Performances of the parallel 
code are reported for typical, physically significant problems. 


12155 (ENEA-RT-FUS-89-4) Limitation In use of resolutive 
formulae tor boundary condition problems of the elliptic type 
in terms of influence functions. Lo Surdo, C. ENEA, Frascati 
(Italy). Centro Ricerche Energia. Jun 1989. 10p. (in Italian). Order 
Number DE90733782. Available from NTIS (US Sales Only), PC 
A02. 

This paper, relevant to boundary condition problems encountered 
in plasmas studies, points out the limitations of two important 'reso- 
lutive formulae’ for linear partial differential equations of the elliptic 
type and also discusses some possible generalizations (valid in a 
restricted class of cases) relevant to one of them. 


12156 (ENEA-RT-TIB-89-4) Vectorial and parallel process- 
ing in structural analysis with the boundary element method. 
Zucchini, A.; Mukherjee, S. ENEA, Bologna (Italy). Dipt. Tecnologie 
Intersettoriali di Base. Apr 1989. 28p. Order Number DE90733590. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

This paper discusses how the Boundary Element Method (BEM), 
for structural analysis in the elastic range, can be adapted to a 
vector-paraliel computer environment. Significant speed-ups in 
computer items have been achieved by vectorization of the code. It 
is expected that the full parallelization of the code would lead, run- 
ning in a ‘stand alone’ mode on a multi-processor computer, to 
further significant reductions in computer times. 


12157 (FNAL/C-89/217) General purpose computers in real 
time. Biel, J.R. Fermi National Accelerator Lab., Batavia, IL (USA). 
18 Sep 1989. 5p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH03000. (CONF-8909107—1: ECFA study week 
on instrumentation technology for high luminosity hadron colliders, 
Barcelona (Spain), 14-21 Sep 1989). Order Number DE90004706. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
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| see three main trends in the use of general purpose computers 
in real time. The first is more processing power. The second is the 
use of higher speed interconnects between computers (allowing 
more data to be delivered to the processors). The third is the use 
of larger programs running in the computers. Although there is still 
work that needs to be done, | believe that all indications are that 
the online need for general purpose computers should be available 
for the SCC and LHC machines. 2 figs. 


12158 | (K/DSRD-205) Issues and approaches for electronic 
document approval and transmittal using digital signatures 
and text authentication: Prototype documentation. Boling, M.E. 
Oak Ridge Gaseous Diffusion Plant, TN (USA). 30 Sep 1989. 63p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO05- 
840T21400. Order Number DE90003382. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 

Prototypes were assembied pursuant to recommendations made 
in report K/DSRD-96. “issues and Approaches for Electronic Docu- 
ment Approval and Transmittal Using Digital Signatures and Text 
Authentication,” and to examine and discover the possibilities for 
integrating available hardware and software to provide cost- 
effective systems for digital signatures and text authentication. 
These prototypes show that on a LAN, a multitasking, windowed, 
mouse/keyboard menu-driven interface can be assembled to pro- 
vide easy and quick access to bit-mapped images of documents, 
electronic forms and electronic mail messages with a means to 
sign, encrypt, deliver, receive or retrieve and authenticate text and 
signatures. In addition they show that some of this same software 
may be used in a classified environment using host to terminal 
transactions to accomplish these same operations. Finally, a proto- 
type was developed demonstrating that binary files may be signed 
electronically and sent by point to point communication and over 
ARPANET to remote locations where the authenticity of the code 
and signature may be verified. Related studies on the subject of 
electronic signatures and text authentication using public key en- 
cryption have been done within the Department of Energy. These 
studies include timeing studies of public key encryption software 
and hardware and testing of experimental user-generated host resi- 
dent software for public key encryption. This software used 
commercially available command-line source code. These studies 
are responsive to an initiative within the Office of the Secretary of 
Defense (OSD) for the protection of unclassified but sensitive data. 
It is notable that these related studies are all built around the same 
commercially available public key encryption products from the 
private sector and that the software selection was made indepen- 


dently by each study group. 12 figs. 


12159 (LAPP-TH-253-89) Properties of quantum 2x2 matri- 
ces. Vokos, S. (California Univ., Berkeley (US)); Zumino, B.; Wess, 
J. Grenobie-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules. Jun 1989. 11p. Contract DE-AC03-76SF00098. Order 
Number DE90735777. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

We study the quantum group SL,(2,C) in the basic representa- 
tion. We show that the 2x2 quantum matrices exhibit interesting 
special properties. 


12160 (SAND-88-7159) Applications of a fingertip sensor 
for the Salisbury Robot Hand. Brock, D.L. (Massachusetts Inst. 
of Tech., Cambridge, MA (USA). Artificial Intelligence Lab.). Sandia 
National Labs., Albuquerque, NM (USA); Massachusetts Inst. of 
Tech., Cambridge, MA (USA). Artificial Intelligence Lab. Nov 1989. 
37p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC04-76DP00789. Order Number DE90005002. Available from 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

This report summarizes work performed on tasks 1 through 3 
under Sandia Contract Number 75-2608. Task 1 involves a descrip- 
tion of the sensor, its development and performance. Task 2 
extends sensor applications to friction measurement and slip detec- 
tion. Task 3 is an analysis of simple grasping reflexes particularly 
related to physical characteristics of the object and the manipula- 
tor. 9 refs., 10 figs., 1 tab. 


12161 (SAND-89-2622C) The EPSILON-2 hybrid dataflow 
architecture. Grafe, V.G.; Hoch, J.E. Sandia National Labs., Albu- 
querque, NM (USA). 8 Nov 1989. 8p. Sponsored by U.S. DOE 
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Defense Programs. DOE Contract AC04-76DP00789. (CONF- 
900251—1: COMPCON '90, San Francisco, CA (USA), 27 Feb - 1 
mar 1990). Order Number DE90003152. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

EPSILON-2 is a general parallel computer architecture that com- 
bines the fine grain parallelism of dataflow computing with the 
sequential efficiency common to von Neumann computing. Instruc- 
tion level synchronization, single cycle context switches, and 
RISC-like sequential efficiency are all supported in EPSILON-2. 
The general parallel computing model of EPSILON-2 is described, 
followed by a description of the processing element architecture. A 
sample code is presented in detail, and the progress of the physi- 
cal implementation discussed. 11 refs., 14 figs. 


12162 (WSRC-RP-89-482) The product approach to quality 
software. Eason, M.A. Westinghouse Savannah River Co., Aiken, 
SC (USA). [1989]. 17p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC09-89SR18035. (CONF-891192-25: 
Annual Westinghouse computer symposium, Pittsburgh, PA (USA), 
6-7 Nov 1989). Order Number DE90004657. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

Developing in-house software is a common solution to a com- 
pany’s information processing needs. Unfortunately, it often causes 
more problems than it solves. Long lead times, late delivery and 
poor performance are some of the more common problems associ- 
ated with software written using conventional methods. Utilizing the 
product approach to software development greatly alleviates these 
problems, increasing the asset value of the software. The product 
approach is defined as the use of the most up-to-date software en- 
gineering method and maintenance tools approach is divided into 
two distinct parts: the project phase and the product phase. The 
project phase delivers an acceptable software product to the prod- 
uct support team. The product phase maintains the asset value of 
the software product for the user. A software project, when it is 
completed, produces one or more software products. The product 
approach has been shown to produce software of consistently 
higher quality than conventional, less disciplined methods of soft- 
ware development. The Computer Systems Engineering (CSE) 
group of Separations Technology at the Savannah River Site (SRS) 
has successfully used the product approach in developing two ma- 
jor software products: NucMAS, the clerk-based Nuclear Materials 
Accountability System for the Separations facilities at SRS; and the 
ACF, the Accountability Contro! Function, which is the near-real- 
time extension to NucMAS. These products have been well 
received by both their users at SRS and by the Department of En- 
ergy. 3 refs. 


12163 Parallel processing for scientific computing; Pro- 
ceedings of the Third SIAM Conference, Los Angeles, CA, 
Dec. 1-4, 1987. Rodrigue, G. 447p. Society for Industrial and Ap- 
plied Mathematics, Philadelphia, PA (US) (1989). (CONF-871251-: 
3. SIAM conference on parallel processing for scientific computing, 
Los Angeles, CA (USA), 1-4 Dec 1987). 

The present conference discusses topics in the fields of matrix 
computations, numerical methods, differential equations, parallel 
processing applications in science, computer languages and 
software systems for parallel processing, and parallel computer ar- 
chitectures. Attention is given to Gaussian techniques on shared 
memory multiprocessors, a novel parallel! algorithm for linear trian- 
gular systems, parallel rapid elliptic solvers, parallel multivariate 
numerical integration, and the implementation of the acceptance- 
rejection method on parallel processors. Also discussed are a 
parallel! multilevel FEM with hierarchical basis functions, the parallel 
processing of a domain decomposition method, the parallelization 
of adaptive grid domain mappings, the automated decomposition of 
FEM meshes for hypercube computers, parallel vision algorithms, 
the programming of parallel architectures, iteration space tiling for 
memory hierarchies, the Cerberus multiprocessor simulator, and a 
parallel architecture for optical computing. 


12164 Design of a new high precision computer numerical 
control. Sweeney, D.J. (Lawrence Livermore National Lab., CA 
(USA)); Weinert, G.F. pp. 376 of Advances in fabrication and 
metrology for optics and large optics. Arnold, J.P.; Parks, R.E SPIE 
Society of Photo-Optical Instrumentation Engineers, Bellingham, 
WA (1988). DOE Contract W-7405-ENG-48. (CONF-8808120-: 





Advances in fabrication and metrology for optics and large optics, 
San Diego, CA (USA), 14-19 Aug 1988). 

The purpose of this project is to produce a generic high preci- 
sion computer numerical controller (CNC) for use on microinch- 
and sub-microinch-resolution machine tools. In order to fully utilize 
the potential of these machine tools, the CNC must include the 
ability to use multiple feedback sensors on each machine axis, in- 
corporate corrections for quasistatic geometric errors (such as 
straightness, and squareness), be able to function over a relatively 
large range of motion (in excess of 60 inches per axis), and be 
able to produce motion updates at a rate sufficient to take advan- 
tage of the high bandwidth of the servo systems. 


12165 CODE: A unified approach to parallel programming. . 
Browne, J.C. (Texas Univ., Austin, TX (USA)); Azam, M.; Sobek, S. 
IEEE Software (Institute of Electrical and Electronics Engineers) 
(USA), : 10-19 (Jul 1989). 

The authors describe CODE;. It is a system which enables one 
to program graphically, specify any component in any language, 
and run it on any architecture. The implementation of a prototype 
of CODE is discussed. 


12166 Development and training of a learning expert sys- 
tem in an autonomous mobile robot via simulation. Spelt, P.F. 
(Oak Ridge National Lab., TN (USA). Center for Engineering Sys- 
tems Advanced Research); Lyness, E.; DeSaussure, G. Simulation 
(USA),  53(5): 223-228 (Nov 1989). DOE Contract ACO5- 
840R21400. 

The Center for Engineering Systems Advanced Research (CE- 
SAR) conducts basic research in the area of intelligent machines. 
Recently at CESAR a learning expert system was created to oper- 
ate on board an autonomous robot working at a process control 
panel. The authors discuss two-computer simulation system used 
to create, evaluate and train this learning system. The simulation 
system has a graphics display of the current status of the process 
being simulated, and the same program which does the simulating 
also drives the actual contro! panel. Simulation results were vali- 
dated on the actual robot. The speed and safety values of using a 
computerized simulator to train a learning computer, and future 
uses of the simulation system, are discussed. 


12167 Fast-moving average recursive least-mean-squares 
fit. Ng, L.C. (Lawrence Livermore National Laboratory, University 
of California, Livermore, California 94550 (USA)); LaTourette, R.A.; 
Siconolfi, A. Journal of the Acoustical Society of America (USA), 
86(5): 1820-1826 (Nov 1989). 

A new approach is developed to reduce the computational com- 
plexity of a moving average least-mean-squares fit (LMSF) 
procedure. For a long data window, a traditional batch approach 
would result in an order N number of operations, where WN is the 
window length. This study shows that the moving average batch 
LMSF procedure could be made equivalent to a recursive process 
with identical filter memory length, but at an order of reduction in 
computation load. The increase in speed due to reduce computa- 
tion could make the moving average LMSF procedure competitive 
for many real-time processing applications. 


12168 Numerical evaluation of path-integral solutions to 
Fokker-Planck equations. Wehner, M.F.; Wolfer, W.G. Physical 
Review [Section] A: General Physics (USA), 27(5): 2663-2670 
(May 1983). DOE Contract ACO2-82ER52082. 

A numerical method, based on the path-integral formalism, is 
presented to solve nonlinear Fokker-Planck equations with natural 
boundary conditions. For one-dimensional stochastic processes, 
several specific examples possessing exact analytic solutions are 
evaluated numerically for purposes of comparison. Various dis- 
cretization prescriptions are investigated and found to be equivalent 
as expected. The numerical method is shown to give accurate re- 
sults provided the spatial discretization and the time step satisfy 
certain relationships determined by the drift and the diffusion func- 
tions of the nonlinear Fokker-Planck equations. 26 refs., 5 figs. 


12169 Numerical evaluation of path-integral solutions to 
Fokker-Planck equations. Il. Restricted stochastic processes. 
Wehner, M.F.; Wolfer, W.G. Physical Review [Section] A: General 
Physics (USA), 28(5): 3003-3011 (Nov 1983). 
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A path-integral solution is derived for processes described by 
nonlinear Fokker-Plank equations together with externally imposed 
boundary conditions. This path-integral solution is written in the 
form of a path sum for small time steps and contains, in addition to 
the conventional volume integral, a surface integral which incorpo- 
rates the boundary conditions. A previously developed numerical 
method, based on a histogram representation of the probability dis- 
tribution, is extended to a trapezoidal representation. This improved 
numerical approach is combined with the present path-integral for- 
malism for restricted processes and is show t give accurate results. 
35 refs., 5 figs. 
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Refer also to citation(s) 9462, 9793, 10027, 10143, 11472 


12170 (CIEMAT-625) REGISTRO: Information application 
for a general file management. Botija, L. Centro de Investiga- 
ciones Energeticas, Medioambientales y Tecnologicas, Madrid 
(Spain). 1988. 61p. (In Spanish). Order Number DE89785676. 
Available from NTIS (US Sales Only), PC AO4/MF A01. 

It makes easier the mechanization of a General File for a great 
Center as it allows the management, storage, maintenance and 
retrieval of all the circulating documents, involving any unit or sec- 
tion, to be considered officially or not. Shortly, it is a system which 
makes possible the inclusion within the same Data Base, of refer- 
ences to official and unofficial documents of different classes, as 
well as document associated with them, under a number of 
registration correlative for each document and originated by the ap- 
plication. 


12171 (INIS-SU—138, pp. 193-197) Creation of interactive 
graphic system for on-line neutron data estimation. Evstifeev, 
V.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij Inst.). Gosu- 
darstvenny| Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR); AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Yadernykh Issiedovanij; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Tsentral’nyj Nauchno-issiedovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike. 1988. (In Russian). (CONF-870959—: 1. international 
conference on neutron physics, Kiev (USSR), 14-18 Sep 1987). In 
Neutron physics. V. 4. Order Number DE90705998. Available from 
NTIS (US Sales Only), PC A13/MF A01 - OSTI; INIS. 

The paper describes data base structure for the evaluation prob- 
lems and the concepts used for its formation on the basis of 
EXPOR and ENDF’B files. Also described are the possibilities and 
structure of the interactive graphic system for neutron data evalua- 
tion. 7 refs. 


12172 (PB-90-114414/XAB) Federal scientific and technical 
information in an electronic age: Opportunities and chal- 
lenges. Office of Technology Assessment (U.S. Congress), 
Washington, DC (USA). 1989. 42p. Available from NTIS, PC 
A03/MF A01. 

The Federal Government is the largest single source of scientific 
and technical information (STI) in the world. Scientific advancement 
and technological innovation depend on the open exchange of STI. 
The House Committee on Science, Space, and Technology asked 
the Office of Technology Assessment (OTA) to examine the oppor- 
tunities and challenges facing the Federal Government with respect 
to the dissemination of STI. This staff paper presents the results of 
OTA’s inquiry. OTA found that the government does not have an 
overall strategy on dissemination of STI. An overall strategy would 
help (1) maximize the return on the substantial Federal research 
and development (R&D) investment, and (2) meet other national 
goals to which STI can contribute - such as improving the education 
of U.S. scientists and engineers, the international competitiveness 
of U.S. industry, and the strength of the U.S. civilian technology 
base. The paper answers questions within a framework for an over- 
all strategy on STI dissemination, and identifies key elements that 
could be useful in such a strategy. A followup OTA report (Spring 
1990) will analyze selected strategic elements in greater depth. 
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12173 (SAND-89-1561C) Database design using NIAM [Ni- 
jssen Information Analysis Method] modeling. Stevens, N.H. 
Sandia National Labs., Albuquerque, NM (USA). [1989]. 15p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-900214—1: 6. international conference on data 
engineering, Los Angeles, CA (USA), 5-9 Feb 1990). Order Num- 
ber DE89014631. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The Nissjen Information Analysis Method (NIAM) is an informa- 
tion modeling technique based on semantics and founded in set 
theory. A NIAM information model is a graphical representation of 
the information requirements for some universe of discourse. Infor- 
mation models facilitate data integration and communication within 
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an organization about data semantics. An information model is 
sometimes referred to as the semantic model or the conceptual 
schema. It helps in the logical and physical design and implemen- 
tation of databases. NIAM information modeling is used at Sandia 
National Laboratories to design and implement relational databases 
containing engineering information which meet the users’ informa- 
tion requirements. The paper focuses on the design of one 
database which satisfied the data needs of four disjoint but closely 
related applications. The applications as they existed before did 
not talk to each other even though they stored much of the same 
data redundantly. NIAM was used to determine the information re- 
quirements and design the integrated database. 6 refs., 7 figs. 
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Region 6. CERCLIS No. TXD980864763. Final report, 15:10325 
(R;US) 

Health assessment for Douglas Road Landfill, Mishawake, Indi- 
ana, Region 5. CERCLIS No. IND980607881. Preliminary 
report, 15:10216 (R;US) 

Health assessment for E.H. Schilling Landfill, Ironton, Lawrence 
County, Ohio, Region 5. CERCLIS No. OHD980509847. Prelim- 
inary report, 15:10282 (R;US) 

Health assessment for Eau Claire Municipal Well Field National 
Priorities List (NPL) Site, Eau Claire, Wisconsin, Region 5. 
CERCLIS No. WID980820054. Final report, 15:9990 (R;US) 

Health assessment for Environmental Conservation and Chemical 
Ccorporation, Zionsville, Indiana, Region 5. CERCLIS No. 
IND084259951. Final report, 15:10215 (R;US) 

Health assessment for Findett Groundwater Site (Hayford Bridge 
Road), St. Charles, Missouri, Region 7. CERCLIS No. 
MOD006333975. Preliminary report, 15:10344 (R;US) 

Health assessment for Firestone Landfill, Noblesville, Indiana, Re- 
gion 5. CERCLIS No. IND980605877. Preliminary report, 
15:11423 (R;US) 

Health assessment for Fisher-Calo L e, Laporte, Laporte 
County, Indiana, Region 5. CERCLIS No. IND074315896. Pre- 
liminary report, 15:10214 (R;US) 

Health assessment for FMC (Fridley), Fridley, Minnesota, Region 
5. CERCLIS No. MND006481543. Final report, 15:10278 (R;US) 

Health assessment for Ford Motor Sludge Lagoon, Ypsilanti, 
Michigan, Region 5. CERCLIS No. MID981089246. Preliminary 
report, 15:10236 (R;US) 

Health assessment for Frit Industries, Walnut Ridge, Arkansas, 
Region 6. CERCLIS No. ARD059636456. Preliminary report, 
15:10321 (R;US) 

Health assessment for Fulbright Landfill, Springfield, Greene 
County, Missouri, Region 7. CERCLIS No. MOD980631139. Fi- 
nal report, 15:11444 (R;US) 

Health assessment for G & H Landfill National Priorities List (NPL) 
Site, Macomb County, Michigan, Region 5. CERCLIS No. 
MID980410823. Final report, 15:9982 (R;US) 

Health assessment for Gurley Pit, Edmondson, Arkansas, Region 
6. CERCLIS No. ARD035662469. Final report, 15:10320 (R;US) 

Health assessment for Harris (Farley Street), Houston, Texas, Re- 
= - CERCLIS No. TXD980745582. Final report, 15:10326 
(R;US) 

Health assessment for Highlands Acid Pit National Priorities List 
(NPL) Site, Harris County, Texas, Region 6. CERCLIS No. 
TXD980514996. Final report, 15:10327 (R;US) 

Health assessment for HOD Landfill, Antioch, Lake County, 
Illinois, Region 5. CERCLIS No. ILD980605836. Preliminary re- 
port, 15:10197 (R;US) 

Health assessment for industrial Transformer NPL (National Priori- 
ties List) Site, Houston, Harris County, Texas, Region 6. Final 
report, 15:10328 (R;US) 
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Health assessment for International Mineral and Chemical Corpo- 
ration (IMC) East Plant NPL (National Priorities List) Site, Terre 
Haute, Indiana, Region 5. CERCLIS No. INT190010876. Final 
report, 15:10213 (R;US) 

Health assessment for lonia City Landfill, lonia, Michigan, Region 
5. CERCLIS No. MID980794416. Preliminary report, 15:10252 
(R;US) 

Health assessment for John Deere Dubuque Works National Prior- 
ities List (NPL) Site, Dubuque, Dubuque County, lowa, Region 
7. CERCLIS No. IAD005269527. Final report, 15:10336 (R;US) 

Health assessment for Johns-Manville Disposal Area, Waukegan, 
lilinois, Region 5. CERCLIS No. ILD005443544. Final report, 
15:10196 (R;US) 

Health assessment for Joliet Army Plant, Joliet, Illinois, Region 5. 
CERCLIS No. 1L0210090049. Preliminary report, 15:10202 
(R;US) 

Health assessment for Joliet Army Plant (Manufacturing Area), 
Joliet, lilinois, Region 5. CERCLIS No. 1L7213820460. Prelimi- 
nary report, 15:10203 (R;US) 

Health assessment for Kem-Pest, Cape Girardeau, Cape Gi- 
rardeau County, Missouri, Region 7. CERCLIS No. 
MOD¥80631113. Preliminary report, 15:10345 (R;US) 

Health assessment for Koppers Company, Inc. National Priorities 
List (NPL) Site, Galesburg, lilinois, Region 5. CERCLIS No. 
1LD990817991. Final report, 15:10212 (R;US) 

Health assessment for Koppers Company, Inc., National Priorities 
List (NPL) Site, Texarkana, Texas, Region 6. CERCLIS No. 
TXD980623904. Final report, 15:10329 (R;US) 

Health assessment for Lake City Army Ammunition Plant, Lake 
City, Jackson County, Missouri, Region 7. CERCLIS No. 
MO3213890012. Preliminary report, 15:11445 (R;US) 

Health assessment for Lake Sandy Jo Landfill, Gary, Indiana, Re- 
gion 5. CERCLIS No. IND980500524. Final report, 15:9968 
(R;US) 

Health assessment for Lee Chemical, Liberty, Missouri, Region 7. 
CERCLIS No. MOD980853519. Preliminary report, 15:10346 
(R;US) 

Health assessment for LeHillier Mankato Site, Mankato, Min- 
nesota, Region 5. CERCLIS No. MND980792469. Final report, 
15:10272 (R;US) 

Health assessment for Lindsay Manufacturing Company, Lindsay, 
Nebraska, Region 7. CERCLIS No. NED068645696. Prelimi- 
nary report, 15:10349 (R;US) 

Health assessment for Louisiana Army Ammunition Plant, Shreve- 
port, Webster County, Louisiana, Region 6. CERCLIS No. 
LA0213820533. Preliminary report, 15:10318 (R;US) 

Health assessment for Main Street Well Field, Elkhart, Indiana, 
Region 5. CERCLIS No. IND980794358. Preliminary report, 
15:9967 (R;US) 

Health assessment for Mason County Landfill National Priorities 
List (NPL) Site, Pere Marquette Township, Mason County, 
Michigan, Region 5. CERCLIS No. MID980794465. Final report, 
15:9983 (R;US) 

Health assessment for McCarty’s Bald Knob Landfill, Mt. Vernon, 
Indiana, Region 5. CERCLIS No. IND980500417. Preliminary 
report, 15:10225 (R;US) 

Health assessment for Metal Working Shop Site, Lake Ann, Michi- 
gan, Region 5. CERCLIS No. MID980992952. Preliminary 
report, 15:10257 (R;US) 

Health assessment for Metamora Landfill Site, Lapeer County, 
Metamora Township, Michigan, Region 5. CERCLIS No. 
MID980506562. Preliminary report, 15:10258 (R;US) 

Health assessment for Midwest Industrial Waste Disposal Com- 
pany, Inc. (Midco Il) NPL (National Priorities List) Site, 5900 
Industrial Highway, Gary, Indiana, Region 5. CERCLIS No. 
IND980679559. Final report, 15:10224 (R;US) 

Health assessment for Minker/Stout/Romaine Creek Site, Impe- 
rial, Jefferson County, Missouri, Region 7. CERCLIS No. 
MOD980741912. Final report, 15:11394 (R;US) 

Health assessment for Monroe Auto Equipment Company, Cozad, 
Nebraska, Region 7. CERCLIS No. NED007263619. Prelimi- 
nary report, 15:10350 (R;US) 
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Health assessment for National Industrial Environmental Services, 
Furley, Kansas, Region 7. CERCLIS No. KSD070902952. Final 
report, 15:11442 (R;US) 

Health assessment for New Lyme Landfill, Ashtabula, Ohio, Region 
5. CERCLIS No. OHD980794614. Final report, 15:10291 (R;US) 

Health assessment for Ninth Avenue Dump National Priorities List 
(NPL) Site, Gary, Indiana, Region 5. CERCLIS No. 
IND980794432. Final report, 15:10223 (R;US) 

Health assessment for NL Industries/Taracorp Lead Site, Granite 
City, Madison County, Illinois, Region 5. CERCLIS No. 
ILD096731468. Preliminary report, 15:10211 (R;US) 

Health assessment for Norman Poer Farm National Priorities List 
(NPL) Site, Hancock County, Indiana, Region 5. CERCLIS No. 
IND980684583. Final report, 15:10222 (R;US) 

Health assessment for North Cavalcade Street National Priorities 
List (NPL) Site, Houston, Texas, Region 6. CERCLIS No. 
TXD980873343. Final report, 15:10330 (R;US) 

Health assessment for North U Drive, Springfield, Missouri, Re- 
gion 7. CERCLIS No. MOD007163108. Preliminary report, 
15:11446 (R;US) 

Health assessment for Northernaire Plating Company National 
Priorities List (NPL) Site, Cadillac, Michigan, Region 5. CER- 
CLIS No. MID020883609. Final report, 15:10262 (R;US) 

Health assessment for Novaco Industries National Priorities List 
(NPL) Site, Temperance, Michigan, Region 5. CERCLIS No. 
MID084566900. Final report, 15:10263 (R;US) 

Health assessment for Nowers Landfill National Priorities List 
(NPL) Site, Pickaway County, Ohio, Region 5. CERCLIS No. 
OHD980509616. Final report, 15:10285 (R;US) 

Health assessment for Oakdale Disposal Site, (ODS) National Pri- 
orities List (NPL) Site, Washington County, Minnesota, Region 
5. CERCLIS No. MND980609515. Final report, 15:9977 (R;US) 

Health assessment for Obee Road NPL (National Priorities List) 
Site, Obeeville, Kansas, Region 7. CERCLIS No. 
KSD980631766. Final report, 15:11443 (R;US) 

Health assessment for Old Inger, Ascension Parish, Darrow, 
Louisiana, Region 6. CERCLIS No. LAD980745533. Final re- 
port, 15:10317 (R;US) 

Health assessment for Old Mill Site, Rock Creek, Ohio, Region 5. 
CERCLIS No. OHD980510200. Final report, 15:10292 (R;US) 
Health assessment for Ormet, Hannibal, Monroe County, Ohio, 
Region 5. CERCLIS No. OHD004379970. Preliminary report, 

15:10293 (R;US) 

Health assessment for Outboard Marine Corporation, Waukegan, 
Illinois, Region 5. CERCLIS No. 1LD000802827. Preliminary re- 
port, 15:10210 (R;US) 

Health assessment for Pagel’s Pit, Rockford, Illinois, Region 5. 
CERCLIS No. ILD980606685. Preliminary report, 15:10209 
(R;US) 

Health assessment for Parson’s Casket Hardware, Belvedere, 
Illinois, Region 5. CERCLIS No. ILD005252432. Preliminary re- 
port, 15:10208 (R;US) 

Health assessment for Perham Arsenic National Priorities List 
(NPL) Site, Perham, Minnesota, Region 5. CERCLIS No. 
MND980609572. Final report, 15:9975 (R;US) 

Health assessment for Petro-Chemical Systems, Inc. National Pri- 
orities List (NPL) Site, Shiloh, Liberty County, Texas, Region 6. 
CERCLIS No. TXD980873350. Preliminary report, 15:10331 
(R;US) 

Health assessment for Powell Road Landfill, Dayton, Montgomery 
County, Ohio, Region 5. CERCLIS No. OHD000382663. Prelim- 
inary report, 15:10380 (R;US) 

Health assessment for Prestolite Battery Division, Vincennes, 
Knox County, indiana, Region 5. CERCLIS No. IND006377048. 
Preliminary report, 15:10221 (R;US) 

Health assessment for Quality Plating, Sikeston, Missouri, Region 
7. CERCLIS No. MOD980860555. Preliminary report, 15:10347 
(R;US) 

Health assessment for Reilly Tar and Chemical Company, Marion 
County, Indianapolis, Indiana, Region 5. CERCLIS No. 
IND000807107. Preliminary report, 15:10220 (R;US) 

Health assessment for Reilly Tar and Chemical Corporation Site, 
St. Louis Park, Hennepin County, Minnesota, Region 5. CER- 
CLIS No. MND980609804. Preliminary report, 15:10247 (R;US) 


Health assessment for Republic Steel Quarry, Elyria, Lorain 
County, Ohio, Region 5. CERCLIS No. OHD980903447. Prelim- 
inary report, 15:10294 (R;US) 

Health assessment for Ritari Post and Pole Site, Sebeka, Min- 
nesota, Region 5. CERCLIS No. MND980904064. Preliminary 
report, 15:10246 (R;US) 

Health assessment for Rose Township/Demode Road, Oakland 
County, Michigan, Region 5. CERCLIS No. MID980499842. Fi- 
nal report, 15:10191 (R;US) 

Health assessment for Royal Hardage Industrial Hazardous Waste 
Land Disposal Facility, Criner, Oklahoma, Region 6. CERCLIS 
No. OKD000400093. Final report, 15:10323 (R;US) 

Health assessment for Sanitary Landfill Company, Dayton, Ohio, 
Region 5. CERCLIS No. OHD093895787. Preliminary report, 
15:9986 (R;US) 

Health assessment for Savanna Army Depot, Savanna, Carroll 
County, Illinois, Region 5. CERCLIS No. IL0213820376. Prelimi- 
nary report, 15:10207 (R;US) 

Health assessment for Schmaiz Dump NPL (National Priorities 
Lst) Site, Harrison, Wisconsin, Region 5. CERCLIS No. 
WID980820096. Final report, 15:9992 (R;US) 

Health assessment for Seymour Recycling Corporation, Seymour, 
Indiana, Region 5. CERCLIS No. IND040313017. Final report, 
15:10219 (R;US) 

Health assessment for Shaw Avenue Dump, Charles City, lowa, 
Region 7. CERCLIS No. IAD980630560. Preliminary report, 
15:10382 (R;US) 

Health assessment for Sheffield (US Ecology, Inc.), Sheffield, Bu- 
reau County, Illinois, Region 5. CERCLIS No. ILD045063450. 
Preliminary report, 15:10206 (R;US) 

Health assessment for Shenandoah Stables NPL (National Priori- 
ties List) Site, Lincoln County, Missouri, Region 7. CERCLIS 
No. MOD980685838. Final report, 15:11395 (R;US) 

Health assessment for Sheridan Disposal Services (SDS) Pro- 
posed National Priorities List Site, Hemstead, Texas, Region 6. 
CERCLIS No. TXD062132147. Final report, 15:10332 (R;US) 

Health assessment for Skinner Landfill, West Chester, Butler 
County, Ohio, Region 5. CERCLIS No. OHD063963714. Prelim- 
inary report, 15:9987 (R;US) 

Health assessment for Solid State Circuits, Republic, Missouri, 
Region 7. CERCLIS No. MOD980854111. Preliminary report, 
15:10348 (R;US) 

Health assessment for South Andover National Priorities List 
(NPL) Site, Andover, Minnesota, Region 5. CERCLIS No. 
MND980609614. Final report, 15:10245 (R;US) 

Health assessment for South Cavalcade National Priorities List 
(NPL) Site, Houston, Harris County, Texas, Region 6. CERCLIS 
No. TXD980810386. Final report, 15:10333 (R;US) 

Health assessment for South Point Plant, South Point, Ohio, Re- 
gion 5. CERCLIS No. OHD071650592. Preliminary report, 
15:10295 (R;US) 

Health assessment for Southside Sanitary Landfill, Indianapolis, 
Indiana, Region 5. CERCLIS No. IND980607360. Preliminary 
report, 15:9966 (R;US) 

Health assessment for Southwest Ottawa County Landfill, Ottawa 
County, Michigan, Region 5. CERCLIS No. MiID980608780. 
Preliminary report, 15:9972 (R;US) 

Health assessment for Spickler Landfill, Spencer, Wisconsin, Re- 
gion 5. CERCLIS No. WID980902969. Preliminary report, 
15:10381 (R;US) 

Health assessment for Springfield Township Dump Site, Oakland 
County, Michigan, Region 5. CERCLIS No. MID980499966. Fi- 
nal report, 15:9971 (R;US) 

Health assessment for St. Regis Paper Company Nationa! Priori- 
ties List (NPL) Site, Cass Lake, Minnesota, Region 5. CERCLIS 
No. MND057597940. Final report, 15:10248 (R;US) 

Health assessment for Stauffer Chemical Company, Chicago 
Heights, Illinois, Region 5. CERCLIS No. 1LD005110143. Pre- 
liminary report, 15:10205 (R;US) 

Health assessment for Strother Field Industries Park, Winfield, 
Winfield-Arkansas City, Cowley County, Kansas, Region 7. CER- 
CLIS No. KSD980862726. Preliminary report, 15:10340 (R;US) 


ERA Vol. 15, No. 5 461 





Agency for Toxic Substances and Disease Registry, Atlanta, GA (USA) 


Health assessment for Summit National NPL (National Priorities 
List) Site, Deerfield, Portage County, Ohio, Region 5. CERCLIS 
No. OHD980609994. Final report, 15:10296 (R;US) 

Health assessment for Tenth Street Dump/Junkyard Site, Ok- 
lahoma City, Oklahoma, Region 6. CERCLIS No. 
OKD980620967. Preliminary report, 15:9994 (R;US) 

Health assessment for Times Beach Site, Times Beach, St. Louis 
County, Missouri, Region 7. CERCLIS No. MOD980685226. Fi- 
nal report, 15:11396 (R;US) 

Health assessment for Tinker Air Force Base NPL (National Priori- 
ties List) Site, Oklahoma City, Oklahoma County, Oklahoma, 
Region 6. CERCLIS No. OK1571724391. Final report, 15:9995 
(R;US) 

Health assessment for Tomah Armory Area, Tomah, Wisconsin, 
Region 5. CERCLIS No. WID980610299. Preliminary report, 
15:10314 (R;US) 

Health assessment for Tomah Fairgrounds, Tomah, Wisconsin, 
Region 5. CERCLIS No. WID980616841. Preliminary report, 


Agip-Petroli, Rome (italy) 


Solar energy heating system of the indoor swimming pool at Mostac- 
ciano (Italy): Demonstration project: Final report, 15:9587 (R;LU) 


Air Force Geophysics Lab., Hanscom AFB, MA (USA) 


Electrodynamics of the polar-cusp ionosphere: A case study, 
15:11709 (R;US) 

Fe Il lines in the presence of photospheric oscillations, 15:11667 
(R;US) 

Intensity/time profiles of solar-particle events at one astronomical 
unit, 15:11663 (R;US) 

Polar rain and the question of direct-particle access, 15:11704 
(R;US) 

Predicting the arrival times of solar particles, 15:11668 (R;US) 

Relation between convection flows and magnetic structure at the 
solar surface, 15:11666 (R;US) 

Solar-activity asymmetries and their possible effect on the high- 
energy cosmic-ray perpendicular gradient, 15:11665 (R;US) 

Toward a descriptive model of solar particles in the heliosphere, 
15:11664 (R;US) 


15:10313 (R;US) 

Health assessment for Tri-County Landfill/(Waste Management, 
Douth Elgin, Illinois, Region 5. CERCLIS No. ILD048306138. 
Preliminary report, 15:9965 (R;US) 

Health assessment for Tri-State Plating, Bartholomew County, 
Columbus, Indiana, Region 5. CERCLIS No. 006038764. Pre- 
liminary report, 15:10226 (R;US) 

Health assessment for TRW Proposed National Priorities List 
(NPL) Site, Minerva, Stark County, Ohio, Region 5. CERCLIS 
No. OHD004179339. Final report, 15:10306 (R;US) 

Health assessment for Twin Cities Air Force Reserve Base Small 
Arms Range Landfill, Minneapolis, Minnesota, Region 5. CER- 
CLIS No. MN8570024275. Preliminary report, 15:9978 (R;US) 

Health assessment for Union Carbide Disposal/Red Oak City 
Landfill, Red Oak, lowa, Region 7. CERCLIS No. 
IAD980632509. Preliminary report, 15:10338 (R;US) 

Health assessment for United Scrap Lead Site, Miami County, 
Ohio, Region 5. CERCLIS No. OHD018392928. Final report, 
15:10305 (R;US) 

Health assessment for University of Minnesota Rosemount Re- 
search Center (RRC) NPL (National Priorities List) Site, Dakota 
County, Minnesota, Region 5. CERCLIS No. MND980613780. 
Final report, 15:9979 (R;US) 

Health assessment for Valley Park Tce, Valley Park, Missouri, Re- 
gion 7. CERCLIS No. MOD980968341. Preliminary report, 
15:11447 (R;US) 

Health assessment for Van Dale Junkyard, Marietta, Ohio, Region Russian) 

5. CERCLIS No. OHD980794606. Preliminary report, 15:10304 8. All-union conference on the methods of preparation and analy- 
(R;US) sis of high-purity substances. Part 1: Abstracts, 15:10738 

Health assessment for Velsicol Chemical Corporation NPL (Na- (R;SU;In Russian) 
tional Priorities List) Site, Marshall, Clark County, Illinois, Region Neutron physis. V. 4, 15:11846 (R;SU;In Russian) 

5. CERCLIS No. ILD000814673. Final report, 15:10218 (R;US) AN SSSR, Moscow (USSR). Nauchnyj Sovet po Khimicheskoj 

Health assessment for Washington County Landfill National Priori- Termodinamike 
ties List (NPL) Site, Lake Elmo, Washington County, Minnesota, 4. All-union conference. The problems of solvation and complex- 
Region 5. CERCLIS No. MND980704738. Final report, ing in solutins. Part 3: Summar of reports, 15:10748 (R;SU;In 
15:11426 (R;US) Russian) 

Health assessment for Waste Disposal Engineering, Inc. Sanitary § AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issle- 
Landfill site, Andover, Minnesota, Region 5. CERCLIS No. dovanij 
MND980609119. Final report, 15:9964 (R;US) An influence of fast neutron irradiation on the properties of p-i-n 

Health assessment for Wayne Waste (Wayne Reclamation and wide-based diodes, 15:11900 (R;SU;In Russian) 

Recycling Co., Inc.), Columbia City, Whitley County, Indiana, Neutron physis. V. 4, 15:11846 (R;SU;In Russian) 
Region 5. CERCLIS No. IND048989479. Preliminary report, Analytic Sciences Corp., Arlington, VA (USA) 
15:10227 (R;US) SDS (Strategic Defense System) software measurementplian. Tech- 

Health assessment for Wedzeb Enterprises, Inc., Lebanon, Indi- nical report, 5 December 1988-14 July 1989, 15:11297 (R;US) 
ana, Region 5. CERCLIS No. IND980794374. Preliminary Ansaldo S.p.A., Genoa (italy) 
report, 15:10228 (R;US) Calculation of the response matrix of ex-core neutron detector in 

Health assessment for Wheeling Disposal Service, Amazonia, the Italian unified core PWR design, 15:9751 (R;IT) 

Missouri, Region 7. CERCLIS No. MOD000830554. Preliminary Applied Management Sciences, inc., Silver Spring, MD (USA) 
report, 15:11448 (R;US) Comparison of survey methods in the collection of residential en- 

Health assessment for Whittaker Corporation National Priorities List ergy data: Final report, 15:9946 (R;US) 

(NPL) Site, Minneapolis, Hennepin County, Minnesota, Region Argonne National Lab., IL (USA) 
5. CERCLIS No. MND006252233. Final report, 15:10183 (R;US) A versatile apparatus for studying irradiated fuel behavior, 

Health assessment for Zanesville Well Field-Essex Plant, 15:9194 (R;US) 

Zanesville, Ohio, Region 5. CERCLIS No. OHD980794598. Pre- An open-cycle magnetohydrodynamic power plant with a CO2/O2 
liminary report, 15:11433 (R;US) oxidizer, 15:9613 (R;US) 


Aix-Marseille-2 Univ., 13 - Marselile (France) 
Value of nuclear magnetic resonance imaging in cardiology, 
15:11491 (R;FR;In French) 
Alberta Ministry of Transportation and Utilities, Edmonton, AB 
(Canada) 
Alberta Transportation and Utilities annual report, 1987/88, 
15:10055 (R;CA) 
Alliance Technologies Corp., Chapel Hill, NC (USA) 
Reranking of area sources in light of seasonal/regional emission 
factors and state/local needs. Final report, 15:11342 (R;US) 
American Gas Association Labs., Cleveland, OH (USA) 
Development of an advanced heating section for ultrahigh- 
efficiency commercial rooftop air-conditioning package. Topical 
report, July 1986-July 1988, 15:10129 (R;US) 
American Inst. of Physics, New York, NY (USA) 
Dense Z-pinches, 15:12062 (B;US) 
American Univ., Washington, DC (USA). Inst. for Risk Analysis 
A guidebook for effective analysis and presentation of risks and 
benefits in alternative energy systems, 15:9948 (R;LU) 
Amsterdam Univ. (Netherlands) 
Heavy-fermion behaviour and superconductivity of UPts-based 
compounds, 15:11914 (R;NL) 
AN SSSR, Moscow (USSR) 
4. All-union conference. The problems of solvation and complex- 
ing in solutins. Part 3: Summar of reports, 15:10748 (R;SU;in 
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Battelle Memorial Inst., Columbus, OH (USA). Office of Nuclear Waste 


DRMS workshop: Hazardous Waste Management in the Federal 
Republic of Germany with an update on RCRA subtitle C regu- 
lations, 15:9203 (R;US) 

Electroformation of uranium hemispherical shells, 15:9193 (R;US) 

Evaluation of low activation vanadium alloys for structural material 
in a fusion reactor, 15:12027 (R;US) 

Experimental investigation of condensation of steam in the 
presence of noncondensable gases for open-cycle surface con- 
densers, 15:9573 (R;US) 

Fluidelastic instabilities in tube bundles exposed to nonuniform 
crossflow, 15:10836 (R;US) 

High temperature neutron diffraction study of the formation reac- 
tion of bismuth superconductors, 15:10527 (R;US) 

High-temperature deformation of YBazCu307_ 5 with Ag additions, 
15:10528 (R;US) 

Modeling the size and composition of the US personal vehicle 
fleet, 15:10143 (R;US) 

Relief valve sizing for the *He recirculation system of the MP-9 po- 
larized target, 15:11167 (R;US) 

Research and development status of ceramic breeder materials, 
15:12025 (R;US) 

Response of unirradiated and neutron-irradiated vanadium alloys 
to Charpy-impact loading, 15:12024 (R;US) 

Thermal annealing of solid Kr precipitates in Ni, 15:10413 (R;US) 

Trace analysis of osmium and rhenium by resonance ionization 
mass spectrometry of sputtered atoms, 15:11716 (R;US) 

Tube effects and the kinetics of desorption of H2O/H2 from LiAlO2 
by temperature programmed desorption measurements, 
15:12026 (R;US) 

Uncertainty in the power distribution for a fast reactor burnup cy- 
cle, 15:9800 (R;US) 

Arizona State Univ., Tempe, AZ (USA). Dept. of Physics 

Scanning tunneling microscopy of ion impacts on semiconductor 
surfaces, 15:10619 (R;US) 

Arizona Univ., Tucson, AZ (USA) 

Artificially structured superconductors: Final three-year progress 

report, April 1, 1987—March 31, 1990, 15:10532 (R;US) 
Arizona Univ., Tucson, AZ (USA). Dept. of Chemical Engineering 

Minimization of transient emissions from rotary-kiln incinerators, 
15:10384 (R;US) 

Arizona Univ., Tucson, AZ (USA). Dept. of Physics 

Theory and phenomenology of strong and weak interaction high 
energy physics: Progress report, [May 1, 1989—April 30, 1990], 
15:11777 (R;US) 

Armed Forces Radiobiology Research Inst., Bethesda, MD (USA) 

Correlative motor behavioral and striatal dopaminergic alterations 
induced by 5*Fe radiation, 15:11538 (R;US) 
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gion 5. CERCLIS No. OHD980611735. Preliminary report, 
15:9985 (R;US) 

Health assessment for Cliffs Dow Site, Marquette, Michigan, 
Region 5. CERCLIS No. MID980679666. Final report, 
15:10239 (R;US) 

Health assessment for Eau Claire Municipal Well Field National 
Priorities List (NPL) Site, Eau Claire, Wisconsin, Region 5. 
CERCLIS No. WID980820054. Final report, 15:9990 (R;US) 

Health assessment for Johns-Manville Disposal Area, 
Waukegan, lilinois, Region 5. CERCLIS No. ILD005443544. 
Final report, 15:10196 (R;US) 

Health assessment for Midwest Manufacturing/North Farm, Kel- 
logg, lowa, Region 7. CERCLIS No. |AD069625655. Final 
report, 15:10337 (R;US) 

Health assessment for Monroe Auto Equipment Company, 
Cozad, Nebraska, Region 7. CERCLIS No. NED007263619. 
Preliminary report, 15:10350 (R;US) 


Health assessment for New Lyme Landfill, Ashtabula, Ohio, Re- 
gion 5. CERCLIS No. OHD980794614. Final report, 15:10291 
(R;US) 

Health assessment for Ninth Avenue Dump National Priorities 
List (NPL) Site, Gary, Indiana, Region 5. CERCLIS No. 
IND980794432. Final report, 15:10223 (R;US) 

Health assessment for Ossineke ground water (Ossineke Resi- 
dential Wells), Ossineke, Michigan, Region 5. CERCLIS No. 
MID980794440. Preliminary report, 15:10373 (R;US) 

Health assessment for Ott/Story/Cordova Chemical, Muskegon 
County, Muskegon, Michigan, Region 5. CERCLIS No. 
MID06174240. Preliminary report, 15:10187 (R;US) 

Health assessment for Prestolite Battery Division, Vincennes, 
Knox County, Indiana, Region 5. CERCLIS No. 
IND006377048. Preliminary report, 15:10221 (R;US) 

Health assessment for Reilly Tar and Chemical Company, Mar- 
ion County, Indianapolis, Indiana, Region 5. CERCLIS No. 
IND000807107. Preliminary report, 15:10220 (R;US) 

Health assessment for SCA Independent Landfill, Muskegon 
County, Michigan, Region 5. CERCLIS No. MID000724930. 
Preliminary report, 15:10193 (R;US) 

Health assessment for Seymour Recycling Corporation, Sey- 
mour, Indiana, Region 5. CERCLIS No. IND040313017. Final 
report, 15:10219 (R;US) 

Health assessment for Shaw Avenue Dump, Charles City, lowa, 
Region 7. CERCLIS No. IAD980630560. Preliminary report, 
15:10382 (R;US) 

Health assessment for Vogel Paint and Wax, Maurice, Sioux 
County, lowa, Region 7. CERCLIS No. |AD980630487. Final 
report, 15:10339 (R;US) 

Environmental Exposure Pathway 

Air/Superfund National Technical Guidance Study Series. Vol- 
ume 1. Application of air-pathway analyses for superfund 
activities. Interim report (Final), 15:11350 (R;US) 

Air/Superfund National technical guidance study series. Volume 
4. Procedures for dispersion modeling and air monitoring for 
Superfund air-pathway analysis. Interim report (Final), 
15:11351 (R;US) 

Health Hazards 

Primary gas toxicities and smoke-particle characteristics during 
a two-stage combustion of mine-conveyor belts: Develop- 
ment of a test parameter. Report of Investigations/1989, 
15:11631 (R;US) 

Microorganisms 

Microorganism levels in air near spray irrigation of municipal 
waste water: The Lubbock Infection Surveillance Study, 
15:11322 (R;US) 

Odor 

Odor Pollution. March 1977-November 1989 (Citations from the 
NTIS data base). Report for March 1977-November 1989, 
15:11357 (R;US) 

Pollution Sources 

Reranking of area sources in light of seasonal/regional emission 

factors and state/local needs. Final report, 15:11342 (R;US) 
Sampling 

Use of an airborne air sampling platform for regional air quality 

studies. Technical report, 15:11338 (R;US) 
Toxicity 

National Air Toxics Information Clearinghouse: Bibliography of 
Selected Reports and Federal Register Notices Related to Air 
Toxics, Index 1989. Interim report, 15:11352 (R;US) 

AIR POLLUTION ABATEMENT 

Asbestos-abatement industry. A Seattle/Tacoma study. Master's 

thesis, 15:11301 (R;US) 
AIR POLLUTION CONTROL 

Air pollution control measures of the electricity industry in the Fed- 
eral Republic of Germany: Report 2.1.6, 15:11304 (RA;CA) 

Alternative control technology document: Halogenated solvent 
cleaners. Final report, 15:11327 (R;US) 

Bench and pilot-scale process evaluation of reburning for in- 
furnace NOx reduction, 15:11336 (R;US) 

Effects of turbulence and electrohydrodynamics on the perfor- 
mance of electrostatic precipitators, 15:11349 (R;US) 
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Hazardous-waste TSDF (treatment, storage, and disposal facili- 
ties): | Fugitive particulate-matter air-emissions guidance 
document, 15:11326 (R;US) 

Impact of water sprays on scrubber-ventilation effectiveness. 
Report of Investigations/1989, 15:11340 (R;US) 

Induced secondary combustion in wood stoves. Report for 
September 1988-March 1989, 15:9489 (R;US) 

National Air Toxics Information Clearinghouse: Ongoing 
research and regulatory development projects, July 1989. In- 
terim report, 15:11353 (R;US) 


AIR POLLUTION MONITORING 

Analysis of quartz and other minerals in dusts by differential 
thermal analysis. Final report, 15:11329 (R;US) 

Reranking of area sources in light of seasonal/regional emission 
factors and state/local needs. Final report, 15:11342 (R;US) 

Stack gas disposal extracts: March 1947-January 1952, 
15:9433 (R;US) 

Summary of SCAQS (Southern California Air Quality Study) up- 
per air measurements performed by the STI (Sonoma 
Technology, Inc.) aircraft. Final report, 15:11333 (R;US) 


AIR PURIFICATION 
See AIR CLEANING 


AIR QUALITY 

Air-quality data-analysis system for interrelating effects, stan- 
dards, and needed source reductions: Part 10. Potential 
ambient O3 standards to limit soybean crop reduction, 
15:11321 (R;US) 

Public response to radon information: A case study of Bon- 
neville Power Administration’s indoor air quality information 
program, 15:10131 (R;US) 

Reranking of area sources in light of seasonal/regional emission 
factors and state/local needs. Final report, 15:11342 (R;US) 
Use of an airborne air sampling platform for regional air quality 

studies. Technical report, 15:11338 (R;US) 


AIR SAMPLERS 

Adsorption of radon gas in humid air on charcoal canisters, 
15:11368 (J:US) 

An improved method for determining airborne 22@Rn concentra- 
tions using EPA [Environmental Protection Agency] standard 
activated charcoal canisters, 15:11367 (J;US) 

Performance of an alpha air monitor in a dusty environment, 
15:9446 (J;US) 

Use of an airborne air sampling platform for regional air quality 
studies. Technical report, 15:11338 (R;US) 


AIR-WATER INTERACTIONS 
Steady-state model to determine lake resources at risk to acid 
deposition in the Sierra Nevada, California. Final report, 
1988-1989, 15:11419 (R;US) 


AIRBORNE PARTICLES 
See PARTICULATES 


AIRBORNE PARTICULATES 
See PARTICULATES 


AIRCRAFT ACCIDENTS 
See ACCIDENTS 


AIRCRAFT COMPONENTS 

Eddy current probe evaluation experimental measurements and 
system interaction, 15:10965 (BA;US) 

Eddy current probe performance characterization, 15:10964 
(BA;US) 

Inspection system for the in-situ inspection of aircraft composite 
structures, 15:10985 (BA;US) 

Materials challenges for the national aero-space plane, 
15:10637 (BA;US) 

One sided radiographic inspection using backscatter imaging, 
15:10906 (BA;US) 

Standard flaws for eddy current probe characterization, 
15:10966 (BA;US) 

Test plan for the next Air Force NDE capability and reliability as- 
sessment program, 15:11090 (BA;US) 


AIRCRAFT FUELS 
See AVIATION FUELS 


AIRPORTS 

Health assessment for Crystal City Airport, Crystal City, Texas, 
Region 6. CERCLIS No. TXD980864763. Final report, 
15:10325 (R;US) 

Novel system for safe fuel-saving and environmental protection 
(Phase 3 and 3a): Demonstration project: Short version of fi- 
nal report, 15:10145 (R;LU) 

ALARM DOSEMETERS 
See RADIATION MONITORS 
ALASKA 

Geochemical and geologic controls on the inferred occurrence 
of natural gas hydrate in the Kuparuk 2D-15 well, North 
Slope, Alaska, 15:9148 (BA;US) 

Installation-Restoration Program technical support document for 
Record of Decision, Cape Lisburne LRRS site. Final report, 
15:10365 (R;US) 

ALBERTA 

Advisory Committee on Heavy Oil and Oil Sands Development 
annual report, 1988, 15:9161 (R;CA) 

Alberta Transportation and Utilities annual report, 1987/88, 
15:10055 (R;CA) 

ALBUMEN 
See ALBUMINS 
ALBUMINS 

New aspects of storage protein accumulation in pea seeds, 

15:9546 (BA;US) 
ALDEHYDES 

See also FORMALDEHYDE 

Biochemical changes in rats regenerating liver under irradiation, 
15:11549 (RA;SU;In Russian) 

Hydroformylation of the C=C bond of (C5Hs)(PMe3)2Ru-C=C- 
CH3 by HRe(CO)s to give an 17'-aldehyde complex of 
rhenium, 15:10780 (J;US) 

ALDEHYDO ACIDS 

See ALDEHYDES 

ALFVEN WAVES 

An overview of atomic and molecular processes in critical veloc- 

ity ionization, 15:11966 (BA;US) 
ALGERIA 

Reservoir description of a complex heterogenous reservoir for 

numerical simulation study, 15:9105 (RA;CA) 
ALGORITHMS 

A 3-D finite element formulation for ultrasonic NDT phenomena, 
15:10866 (BA;US) 

Analytical and numerical predictions of short pulsed elastic 
waves on a half-space, 15:10872 (BA;US) 

Database design using NIAM [Nijssen Information Analysis 
Method] modeling, 15:12173 (R;US) 

Evaluation of attenuation in an axi-symmetric finite element 
model of elastic wave propagation, 15:11043 (BA;US) 

Incomplete-data image reconstructions in industrial x-ray com- 
puterized tomography, 15:10899 (BA;US) 

Laplace transform based inverse method for flaw characteriza- 
tion by eddy currents, 15:10889 (BA;US) 

Tomographic image reconstructing using systolic array algo- 
rithms, 15:10900 (BA;US) 

ALICE CYCLOTRON 

Stopping power of gases for heavy ions. Gas-solid effect Il. 2-6 
MeV/u Cu, Kr and Ag projectiles, 15:11863 (R;FR) 

Stopping power of gases for heavy ions. Gas-solid effect. |. 2-13 
MeV/u Ne and Ar projectiles, 15:11862 (R;FR) 

ALKALI METAL COMPOUNDS 
See also LITHIUM COMPOUNDS 
POTASSIUM COMPOUNDS 
SODIUM COMPOUNDS 

Solvent-extraction atomic-emission method of high-purity sub- 
stance analysis with the use of inductively coupled plasma 
(Substances: rare earth and yttrium oxides, alkali and alkaline 
earth metal fluorides, nitrates, carbonates.), 15:10713 
(RA;SU;In Russian) 

ALKALI METALS 
See also CESIUM 
LITHIUM 
SODIUM 
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ALKALI! METALS 


Chemical atomic-emission determination of metal impurities in 
volatile substances of high purity (Alkali, alkaline earth and 
transition metal impurities in cadmium and _tellurium 
organometallic compounds.), 15:10712 (RA;SU;In Russian) 

Complex of techniques of neutron activation analysis of high- 
purity aluminium, 15:10716 (RA;SU;In Russian) 

Formation of local moments on iron in alkali-metal hosts, 
15:10509 (J;US) 

Measurement of size distribution of coal char in coal derived 
gas, 15:9040 (R;JP;in Japanese) 

ALKALINE EARTH METAL COMPOUNDS 

See also BARIUM COMPOUNDS 

STRONTIUM COMPOUNDS 

Solvent-extraction atomic-emission method of high-purity sub- 
stance analysis with the use of inductively coupled plasma 
(Substances: rare earth and yttrium oxides, alkali and alkaline 
earth metal fluorides, nitrates, carbonates.), 15:10713 
(RA;SU;In Russian) 

ALKALINE EARTH METALS 

See also BERYLLIUM 

CALCIUM 
STRONTIUM 

Chemical atomic-emission determination of metal impurities in 
volatile substances of high purity (Alkali, alkaline earth and 
transition metal impurities in cadmium and _tellurium 
organometallic compounds.), 15:10712 (RA;SU;In Russian) 

Complex of techniques of neutron activation analysis of high- 
purity aluminium, 15:10716 (RA;SU;In Russian) 

ALKALINITY 
See ACID NEUTRALIZING CAPACITY 
ALKANES 
See also BUTANE 
ETHANE 
METHANE 
PARAFFIN 

Gas-phase study of Fe*-benzyne with alkanes, 15:10773 (J;US) 

Solid state, surface and catalytic studies of oxides: Progress re- 
port, May 1, 1987—December 1, 1989, 15:10736 (R;US) 

Synthesis of Os2(CO)g(u-CHCH3) from a geminal ditriflate and 
its reversible carbonylation to a ketene-bridged diosmacycle, 
15:10785 (J;US) 

ALKENES 

See also ETHYLENE 

ESR study of the 2,3-diazabicyclo[2.2.2]Joct-2-ene radical cation 
in freon matrices, 15:10799 (J;US) 

ALLOY 800H 

See INCOLOY 800H 
ALLOY SU31 

See NIOBIUM BASE ALLOYS 
ALLOY-1915 

See ALUMINIUM BASE ALLOYS 
ALLOY-214X 

See ALUMINIUM BASE ALLOYS 
ALLOY-50KH4N6G12F2V 

See CHROMIUM ALLOYS 
ALLOY-79NM 

See NICKEL BASE ALLOYS 
ALLOY-B-66 

See NIOBIUM BASE ALLOYS 
ALLOY-B-88 

See NIOBIUM BASE ALLOYS 
ALLOY-C-129Y 

See NIOBIUM BASE ALLOYS 
ALLOY-CB-1 

See NIOBIUM BASE ALLOYS 
ALLOY-CB-752 

See NIOBIUM BASE ALLOYS 
ALLOY-D-43 

See NIOBIUM BASE ALLOYS 
ALLOY-DH-245 

See NIOBIUM BASE ALLOYS 
ALLOY-FS-85 

See NIOBIUM BASE ALLOYS 


570 ERA Vol. 15, No. 5 


ALLOY-GE 
See COPPER ALLOYS 
ALLOY-GMR-235 
See NICKEL BASE ALLOYS 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-HT-9 
Microstructural examination of HT-9 irradiated in the 
FFTF/MOTA [Fast Flux Test Facility/Materials Open Test As- 
sembly] to 110 dpa, 15:12050 (R;US) 
ALLOY-IN-100 
Oblique-incidence UT inspection of diffusion bonds, 15:11061 
(BA;US) 
ALLOY-KH20N80T 
See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 
See NICKEL BASE ALLOYS 
ALLOY-M-252 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOY-MAR-M246 
The effects of temperature gradient and growth rate on the mor- 
phology and fatigue properties of MAR-M246(Hf), 15:10465 
(R;US) 
ALLOY-MM-0011 
See NICKEL BASE ALLOYS 
ALLOY-VUS-6 
See NIOBIUM BASE ALLOYS 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLOY-ZR98SN-4 
Stress-relaxation of zirconium and Zircaloy-4 near to 673 K: In- 
fluence of dynamic strain ageing and anelastic deformation, 
15:10406 (R;AR;In Spanish) 
ALLOYS 
See also ALUMINIUM ALLOYS 
BERYLLIUM ALLOYS 
BISMUTH ALLOYS 
BORON ALLOYS 
CHROMIUM ALLOYS 
COBALT ALLOYS 
COPPER ALLOYS 
CORROSION RESISTANT ALLOYS 
HEAT RESISTING ALLOYS 
INDIUM ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 
LEAD ALLOYS 
LITHIUM ALLOYS 
MANGANESE ALLOYS 
MOLYBDENUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
TANTALUM ALLOYS 
TITANIUM ALLOYS 
VANADIUM ALLOYS 
YTTRIUM ALLOYS 
Acoustic emission from a crack growth event, 15:11048 (BA;US) 
Fast and effective analysis of ferrous and non-ferrous alloys by 
X-ray fluorescence, 15:10700 (RA;AR;In Spanish) 
Holographic contouring of near crack tip displacements, 
15:10478 (BA;US) 
Partially amorphous alloys: Diffration spectra analysis. Determi- 
nation of crystalline phase fraction, 15:10417 (R;IT;In Italian) 
Powder processing at Oak Ridge National Laboratory, 15:10047 
(J;US) 
Thermal methods for healing defects in protective oxide films on 
alloys, 15:10416 (RA;US) 
ALPHA DETECTION 
Low geometry counter for the absolute measurement of the ac- 
tivity of alpha-emitting sources, 15:11200 (R;ES;In Spanish) 





ALPHA PARTICLES 

Advances in alpha air monitoring instrumentation, 15:9451 (J;US) 

Zp-barV,/V;-bar ratio invariance for spherical microvolumes 
with different diameters, 15:11857 (RA;SU;In Russian) 

ALPHA SOURCES 

Performance of an alpha air monitor in a dusty environment, 

15:9446 (J;US) 
ALPHA SPECTROSCOPY 

Development of large area and thin silicon dE/dX detectors, 

15:11231 (R;FR;in French) 
ALPHA-BEARING WASTES 

The Italian R&D activitie in teh field of treatment and condition- 
ing of ‘third category’ (high level) liquid radioactive wastes, 
15:9267 (R;IT) 

WIPP simulated contact and remote handled transuranic waste 
technology experiments, 15:9219 (RA;US) 

ALTERNATORS 

Ansakio Componenti (Italy) programs: Results and directions 
taken with regard to turbines and alternators, 15:10011 
(RA;IT;In Italian) 

IMI management of Italian applied research fund objectives and 
results, 15:10010 (RA;IT;In Italian) 

Innovations in turbine-alternator set design. Proceedings of the 
conference held in Rome (Italy), 15 Apr 1987, 15:10007 
(R;IT;In Italian) 

Power plant turbine-alternator set R&D: Italian national program 
coordination, objectives, progress report, 15:10009 (RA;IT;In 
Italian) 

Results and objectives of innovation programs relevant to alter- 
nators at Tecnomasio Italiano Brown Boveri (italy), 15:10012 
(RA;IT;In Italian) 

Turbo-alternator for thermal power plants: Knowledge base de- 
velopment at Ercole Marelli Nuova Elettromeccanica (italy), 
15:10013 (RA;IT;in Italian) 

ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 

An innovative demonstration of high power density in a compact 
MHD generator: Semi-annual report, 15:10074 (R;US) 

Applications of a digital acoustic-emission data-acquisition 
workstation, 15:10987 (BA;US) 

Chronic effects of low ph and elevated aluminum on survival, 
maturation, spawning and embryo-larval development of the 
fathead minnow in soft water, 15:11616 (R;US) 

Complex of techniques of neutron activation analysis of high- 
purity aluminium, 15:10716 (RA;SU;In Russian) 

Differential neutron production cross sections and neutron yields 
from stopping-length targets for 113-MeV protons, 15:11813 
(J;US) 

Eddy current probe performance characterization, 15:10964 
(BA;US) 

Generalized Lamb modes in friction welded steel layer on alu- 
minum, 15:11063 (BA;US) 

Heating of aluminum by SPR-IIl burst, 15:9777 (RA;US) 

Inert Electrodes Program fiscal year 1988 annual report, 
15:10633 (R;US) 

Measurement of stress with AC magnetic bridges, 15:11073 
(BA;US) 

Monte Carlo and molecular dynamics simulations of near-surface 
phenomena. Quarterly report 3. quarter 1987, 15:11724 (R;Fl) 

Nanolayer reactions in aluminum-metal interfaces, 15:10402 
(R;US) 

Relationship of fragment size to normalized spall strength for 
materials, 15:10470 (R;US) 

Scattering of SH waves by cracks and delaminations in a 
cladded plate, 15:11003 (BA;US) 

Transition radiation as an x-ray source for lithography, 15:9468 
(BA;US) 

Ultrasonic evaluation of dissimilar solid-state bonds, 15:11062 
(BA;US) 

Use of the velocity of higher order Lamb modes in the measure- 
ment of texture, 15:11051 (BA;US) 

k-shell photoabsorption edge of a dense aluminum plasma, 
15:12017 (J;US) 


ALVEOLI (PULMONARY) 


ALUMINIUM 27 TARGET 
More on ZCAL's response: Position dependence, position de- 
termination, and collimation effects, 15:11198 (R;US) 
Study of structure in the ?7Al(n,alpha) reaction cross-section, 
15:11817 (R;XA) 


ALUMINIUM ALLOYS 
See also ALLOY-MAR-M246 
ALUMINIUM BASE ALLOYS 

Acoustoelasticity using longitudinal waves for residual stress 
evaluation, 15:11049 (BA;US) 

An attempt to measure elastic stress with positrons, 15:11055 
(BA;US) 

An ultrasonic evaluation of damage in cermets, 15:10594 (BA;US) 

Development and evaluation of coatings and claddings for pro- 
tection of high temperature alloys used in coal conversion 
processes: COST 501, CCR 2: Final report, September 
1983—August 1987, 15:10419 (R;LU) 

Irradiation-induced amorphization and elastic shear instability in 
intermetallic compounds, 15:10464 (R;US) 

Low temperature specific heat and magnetic susceptibility of 
NbTi and NbTiMn alloys, 15:10411 (R;US) 

Magnetic properties of icosahedral Al-Mo-Fe and Al-Ta-Fe al- 
loys, 15:10508 (J;US) 

Microstructure and properties of aluminum alloy 2090 weld- 
ments, 15:10513 (J;US) 

Multifrequency eddy current clad thickness measurement of thin 
aluminum alloy combinations having similar conductivities, 
15:11006 (BA;US) 

Plasma spray deposition: A need for direct process control, 
15:10475 (BA;US) 

Standard flaws for eddy current probe characterization, 
15:10966 (BA;US) 

ALUMINIUM ARSENIDES 

Discovery of a new photoinduced electron trap state shallower 
than the DX center in Si doped Al,Ga,_,As, 15:10666 (J;US) 

Quasiparticle band gaps for ultrathin GaAs/AlAs(001) superiat- 
tices, 15:10659 (J;US) 

Two-dimensional surface-emitting arrays of GaAs/AlGaAs diode 
lasers, 15:11101 (R;US) 


ALUMINIUM BASE ALLOYS 

Determination of selected mechanical properties of aged AFLi 
alloys using NDE methods, 15:10476 (BA;US) 

Plastic deformation, residual stress, and crystalline texture mea- 
surements for in-process characterization of FCC metal 
alloys, 15:10477 (BA;US) 

X-ray absorption study of cerium in the passive film on alu- 
minum, 15:10603 (J;US) 


ALUMINIUM COMPOUNDS 
See also ALUMINIUM ARSENIDES 
ALUMINIUM OXIDES 

Synthesis of air-sinterable lanthanum chromite powders, 
15:10082 (R;US) 

The reaction of organoaluminum compounds’ with 
organo(poly)siloxanes, alkylaluminum silanolates, 15:10733 
(TJ;US) 

US Army workshop on low-heat-rejection engines (4th). Ses- 
sions report for 29-31 March 1989, 15:10390 (R;GB) 

ALUMINIUM IONS 


Identification of new heliumlike Al XII transitions emitted by 
laser-produced plasmas, 15:11139 (J;US) 


ALUMINIUM OXIDES 

Effects of chemical inhomogeneities on grain growth and mi- 
crostructure in AlpO3, 15:10598 (J;US) 

Interaction between an incident wave and a dynamically trans- 
forming inhomogeneity, 15:10592 (BA;US) 

Synthesis of Bi-Pb-Sr-Ca-Cu oxide/Ag superconductors by melt 
dipping and oxidation of metallic precursor alloys, 15:10605 
(J;US) 

ALUMINUM 
See ALUMINIUM 


ALVEOLI (PULMONARY) 
See LUNGS 
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AMERICIUM 


AMERICIUM 

Determination of Pu, U, Am in sintered mixed oxide fuels by 
gamma-x ray fluorescence. Comparison with chemical analy- 
sis, 15:9191 (R;FR;in French) 

The thirtieth annual conference on bioassay, analytical and en- 
vironmental chemistry: Program and extended abstracts, 
15:10682 (R;US) 

AMIDES 

Inversion, rotation, charge distribution, and resonance in 

nitramide, 15:10776 (J;US) 
AMINO ACID SEQUENCE 

EMBL/NIH database workshop, February 1987: Existing data 
collections relevant to molecular biology, 15:11470 (RA;US) 

Linkages to the NLM MEDLINE database and MeSH vocabu- 
lary, 15:11476 (RA;US) 

AMINO ACIDS 

See also HYDROXYPROLINE 

Microdosimetric study of variability of macroeffects of ionizing 
radiation effects on biological and physico-chemical objects in 
processes with synergetic mechanism, 15:11565 (RA;SU;In 
Russian) 

AMINOBENZENE 

See ANILINE 

AMMONIA 

Ammonia evolution during oil shale pyrolysis, 15:9174 (J;US) 

Production of ammonia and town gas from lignite gasification 
(feasibility study): Demonstration project: Final report, 1987, 
15:9054 (R;LU) 

Theoretical studies of chemisorption and surface reactions on 
nickel and silicon: Progress report, June 15, 1987—December 
1, 1989, 15:10737 (R;US) 

AMMONIUM CHLORIDES 

An experimental investigation of binary solidification in a vertical 
channel with thermal and solutal mixed convection, 15:10848 
(J;US) 

AMMONIUM COMPOUNDS 

Simple procedure for measuring acid-neutralizing capacity of 

soil, 15:11373 (R;JP;in Japanese) 
AMPHIBIANS 

See also FROGS 

Acid-precipitation studies in Colorado and Wyoming: Interim re- 
port of surveys of Montane amphibians and water chemistry. 
Interim report, 1986-1988, 15:11416 (R;US) 

AMYLASE 

Binding of bean protein inhibitor with alpha-amylase, 15:9554 

(BA;US) 
ANADROMOUS FISHES 

See also SALMON 

Augmented fish health monitoring: Annual report, 15:9506 (R;US) 

Smolt condition and timing of arrival at lower granite reservoir: 
Annual report, 1988, 15:9503 (R;US) 

ANAEROBIC DIGESTION 

See also BIOGAS PROCESS 

Anaerobic digestion of industrial wastewaters and municipal 
solid wastes - a position study, 15:9484 (R;GB) 

ANALYSIS (ACTIVATION) 

See ACTIVATION ANALYSIS 
ANALYSIS (QUANTITATIVE CHEMICAL) 

See QUANTITATIVE CHEMICAL ANALYSIS 
ANALYSIS (THERMAL) 

See THERMAL ANALYSIS 
ANGIOGRAPHY 

See BIOMEDICAL RADIOGRAPHY 
ANHYDRITE 

Metamorphosed Plio-Pleistocene evaporites and the origins of 
hypersaline brines in the Salton Sea geothermal system, Cali- 
fornia: Fluid inclusion evidence, 15:9603 (J;US) 

The prediction of mineral solubilities in natural waters: A chemi- 
cal equilibrium model for the Na-Ca-Cl-SO,4-H2O system, to 
high temperature and concentration, 15:10772 (J;US) 

ANILINE 

Research and development of lithium/polyaniline battery (Part 

2), 15:9932 (R;JP;in Japanese) 
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ANIMAL CELLS 
Effect of coal fly ash inhalation on enzyme activities in the pul- 
monuary alveolar macrophage, 15:11612 (R;JP;In Japanese) 
ANIMAL TISSUES 
Calcium displacement caused by electromagnetic fields. Final 
report, 1 November 1982-31 August 1989, 15:11645 (R;US) 
ANIONS 
Simple procedure for measuring acid-neutralizing capacity of 
soil, 15:11373 (R;JP;in Japanese) 
ANISOLE 
Asynchronous MASSLF spectroscopy: A convenient method for 
assigning solid-state carbon-13 CPMAS spectra, 15:10774 
(J;US) 
ANNEALING 
Degradation of steel O6Cr13Ni4 due to long-term exposure at 
temperature of 400 degC, 15:10422 (RA;CS;In Czech) 
ANNIHILATION 
Comparison of quark and gluon jets produced in high-energy 
e*e- annihilations, 15:11765 (J;US) 
ANNULAR FUEL ELEMENTS 
Dynamics of annular fuel in fast burst reactors, 15:9770 (RA;US) 
ANODES 
Electrocatalysis of anodic oxygen transfer reactions: Compari- 
son of structural data with electrocatalytic phenomena for 
bismuth-doped lead dioxide, 15:10789 (J;US) 
Power generation test of photosynthesis rnicrobiological cell, 
15:9519 (RA;JP;in Japanese) 
ANTEMISSILE SYSTEMS 
See SPACE WEAPONS 
ANTI-SATELLITE SYSTEMS 
See SPACE WEAPONS 
ANTIFERROMAGNETIC MATERIALS 
Critical behavior of the two-dimensional anisotropic Heisenberg 
antiferromagnet: A numerical test of spin-wave theory, 
15:11908 (J;US) 
ANTIMITOTIC DRUGS 
Radionuclide ventriculography in testicular tumor patients fol- 
lowing chemotherapy, 15:11505 (RA;CS;in Czech) 
ANTIMONY 
Source signatures in cloud water, 15:11363 (BA;US) 
ANTIPROTONS 
Subthreshold antiproton, K—, K*, and energetic-pion production 
in relativistic nucleus-nucleus collisions, 15:11842 (J;US) 
APPARATUS 
See EQUIPMENT 
AQUATIC ECOSYSTEMS 
See also WETLANDS 
EPA/ORD (Environmental Protection Agency/Office of Research 
and Development) role and perspective in sediment research, 
15:11455 (R;US) 
Effects of ultraviolet-B radiation on terrestrial plants and marine 
organisms, 15:11647 (R;US) 
Potential impact of stratospheric ozone depletion on marine 
ecosystems, 15:11648 (R;US) 
AQUATIC ORGANISMS 
See also AMPHIBIANS 
BENTHOS 
ECHINODERMS 
FISHES 
Bioaccumulation of heavy metals in marine communities. Jan- 
uary 1984-August 1989 (Citations from Pollution Abstracts). 
Report for January 1984-August 1989, 15:11639 (R;US) 
AQUEOUS SOLUTIONS 
Solution thermodynamics of first-row transition elements: Molal 
volumes of aqueous MnClz, Mn(ClO4)2, CoCle, Co(ClO4)o, 
FeCl, and Fe(ClO4)o, from 15 to 55sup OC, 15:10770 (J;US) 
AQUIFERS 
Developing data quality objectives for aquifer tests, 15:11462 
(R;US) 
Groundwater drawdown as a factor in long-term repository per- 
formance assessment, 15:9366 (R;US) 
Health assessment for Novaco Industries National Priorities List 
(NPL) Site, Temperance, Michigan, Region 5. CERCLIS No. 
MID084566900. Final report, 15:10263 (R;US) 





Health assessment for Valley Park Tce, Valley Park, Missouri, 
Region 7. CERCLIS No. MOD980968341. Preliminary report, 
15:11447 (R;US) 

Sorption of volatile organic solvents from aqueous solution onto 
subsurface solids, 15:11458 (R;US) 

Start-up performance of ground-water recharge trenches Rocky 
Mountain Arsenal. Final report, 15:11402 (R;US) 

ARC FURNACES 

Energy conservation in the Italian steel industry: Electric arc fur- 

nace efficiency, 15:10167 (RA;IT;In Italian) 
ARC WELDING 

See also GAS METAL-ARC WELDING 

Closed-loop radiographic process control of arc welding, 
15:11085 (BA;US) 

Noncontacting diagnostics of hostile processes, 15:10854 (B;US) 

Repair of defects of reactor pressure vessels by welding without 
heating and heat treatment, 15:10456 (RA;CS;in Czech) 

ARGON 

Experimental investigation of a localized electron temperature 

spike produced by electron cyclotron waves, 15:11964 (BA;US) 
ARGON 40 BEAMS 

Equilibrium charge state of fast heavy ions in solids. Measure- 

ments of post ionization effects, 15:11899 (R;FR) 
ARGON 40 REACTIONS 

Dynamical instabilities in hot expanding nuclear systems: a 
microscopic approach to the understanding of multifragmen- 
tation, 15:11829 (R;FR) 

Saturation of the thermal energy deposited in Au and Th nuclei 
by Ar projectiles between 27 and 77 MeV/u, 15:11822 (R;FR) 

The role of time in the damping of some final state interactions 
in two-particle correlations, 15:11821 (R;FR) 

ARGON 41 

Ar-41 gas production estimation inside water tank of TRIGA RC- 
1 MW reator at ENEA Energy Research Center, Casaccia 
(Italy), 15:9764 (R;IT) 

ARGON IONS 

Experimental study of the focal region of a hemispherical con- 
verging ion-beam-plasma system, 15:11980 (BA;US) 

lon beam focussing in a double plasma device with a longitudi- 
nal magnetic field, 15:12065 (BA;US) 

Monte Carlo and molecular dynamics simulations of near-surface 
phenomena. Quarterly report 3. quarter 1987, 15:11724 (R;Fl) 

ARGON METHOD 
See ISOTOPE DATING 
ARMATURES 

Creation and properties of a high-current, high-velocity plasma 

discharge, 15:12004 (J;US) 
ARMS CONTROL 
Optimizing the post-START (Strategic Arms Reduction Treaty) US 
strategic nuclear force mix. Master’s thesis, 15:10395 (R;US) 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also ANILINE 
BENZENE 
BENZYL ALCOHOL 
CONDENSED AROMATICS 
HALOGENATED AROMATIC HYDROCARBONS 
POLYCYCLIC AROMATIC HYDROCARBONS 

Gas-phase study of Fe*-benzyne with alkanes, 15:10773 (J;US) 

Novel approach to the use of graph theory in structure-activity 
relationship studies. Application to the qualitative evaluation 
of mutagenicity in a series of nonfused ring aromatic com- 
pounds, 15:11636 (R;US) 

Synthesis of a highly reactive (benzyne)ruthenium complex: C- 
C, C-H, N-H, and O-H activation reactions, 15:10778 (J;US) 

ARRAY PROCESSORS 

Abstract for Cooperative Processes Software (CPS), 15:12152 
(R;US) 

The EPSILON-2 hybrid dataflow architecture, 15:12161 (R;US) 

ARSENIC 

Determination of As vestiges in natural waters using X-ray flu- 
orescence: Evaluation of different preconcentration 
methodologies, 15:10699 (RA;AR;In Spanish) 


ATOMIC PHYSICS 


Health assessment for Perham Arsenic National Priorities List 
(NPL) Site, Perham, Minnesota, Region 5. CERCLIS No. 
MND980609572. Final report, 15:9975 (R;US) 

Source signatures in cloud water, 15:11363 (BA;US) 

ARTHRITIS 
See RHEUMATIC DISEASES 
ARTIFICIAL INTELLIGENCE 

Biological model of vision for an artificial system that learns to 
perceive its environment, 15:12138 (R;US) 

Use of neural networks for in-core fuel management, 15:9694 
(J;US) 

ASBESTOS 

Aqueous surface chemistry of asbestos minerals. Progress re- 
port (Final), 1 September 1969-28 April 1973, 15:10765 (R;US) 

Asbestos-abatement industry. A Seattle/Tacoma study. Master’s 
thesis, 15:11301 (R;US) 

Cancer risk of insulation workers in the United States, 15:11627 
(R;US) 

Health assessment for Johns-Manville Disposal Area, 
Waukegan, Illinois, Region 5. CERCLIS No. ILD005443544. 
Final report, 15:10196 (R;US) 

Health assessment for Koppers Company, Inc. National Priori- 
ties List (NPL) Site, Galesburg, Illinois, Region 5. CERCLIS 
No. ILD990817991. Final report, 15:10212 (R;US) 

Relation of cigarette smoking to risk of death of asbestos- 
associated disease among insulation workers in the United 
States, 15:11622 (R;US) 

ASHES 

See also FLY ASH 

Effect of coal fly ash inhalation on enzyme activities in the pul- 
monuary alveolar macrophage, 15:11612 (R;JP;in Japanese) 

ASPHALTENES 

Composition dependence of viscosity of bitumens/heavy oils, 

15:9177 (RA;CA) 
ASTRONAUTS 

New astronaut radiation exposure limits and implications of pro- 

posed changes in quality factors, 15:11608 (J;US) 
ASTROPHYSICS 

ALEXIS: An ultrasoft x-ray monitor experiment using miniature 

satellite technology, 15:11239 (BA;US) 
ATF TORSATRON 

Resistive MHD stability studies for ATF plasmas during opera- 

tion in the second stability regime, 15:11942 (R;US) 
ATLANTIC OCEAN 

See also CHESAPEAKE BAY 

Description of the mid-Atlantic environment, 15:9138 (R;US) 

Drilling and production discharges and oil spills in the marine 
environment, 15:9139 (R;US) 

ATMOSPHERIC PRECIPITATIONS 

See also SNOW 

Simple procedure for measuring acid-neutralizing capacity of 
soil, 15:11373 (R;JP;in Japanese) 

ATOM-MOLECULE COLLISIONS 

State-to-state dynamics of molecular energy transfer: Annual 
performance report, April 1, 1989—March 31, 1990, 15:11718 
(R;US) 

ATOMIC BEAM SOURCES 
Development of a hydrogen and deuterium polarized gas target 
for application in storage rings, 15:11189 (R;US) 

ATOMIC BOMBS 

See NUCLEAR WEAPONS 
ATOMIC ENERGY 

See NUCLEAR ENERGY 
ATOMIC EXPLOSIONS 

See NUCLEAR EXPLOSIONS 
ATOMIC IONS 

Relativistic distorted wave collision strengths for excitation to the 
88 n=3 and n=4 levels in all 71 neon-like ions with 22<Z<92, 
15:11733 (J;US) 

Systematic trends of the oscillator strengths for n=3 and 2 elec- 
tric dipole transitions in oxygenlike ions, 15:11738 (J;US) 

ATOMIC PHYSICS 

Atomic and molecular science with synchrotron radiation: Re- 

port of the panel, 15:11726 (R;US) 
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ATOMIC WEAPONS 


ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 

See also ISOELECTRONIC ATOMS 

Lower bound on the ground-state energies of atoms and 
molecules by variational quantum Monte Carlo methods, 
15:11746 (J;US) 

Update of 1982 low energy x-ray photoabsorption and scatter- 
ing factor tables, 15:11731 (BA;US) 

[Spectroscopy of atoms, molecules, and clusters]: Foreign trip re- 
port, December 2, 1989—December 15, 1989, 15:11725 (R;US) 

ATR REACTOR 

ATR [Advanced Test Reactor] large-break LOCA best-estimate 
analysis, 15:9872 (J;US) 

Examination of loop-operator-initiated events for the advanced 
test reactor, 15:9874 (J;US) 

Experiments supporting analysis code assessment for the ad- 
vanced test reactor, 15:9871 (J;US) 

Safety enhancement program at the advanced test reactor, 
15:9868 (J;US) 

Safety insights from the ATR level-1 PRA, 15:9870 (J;US) 

The advanced test reactor strategic evaluation program, 
15:9869 (J;US) 

The development of a reactor training simulator at the ATR, 
15:9873 (J;US) 

ATTACHED GREENHOUSES 

Prefabricated building components for Mediterranean climatic 
zones (energy conservation by use of solar architecture), 
15:9578 (RA;IT;In Italian) 

ATTENUATION 
Ultrasonic attenuation measurement using backscattering tech- 
nique, 15:11045 (BA;US) 
ATTITUDES OF THE PUBLIC 
See PUBLIC OPINION 
ATWS 

Reassessment of the BWR scram failure probability, 15:9875 
(J;US) 

AUGER ELECTRON SPECTROSCOPY 

Application of the Auger and X-ray photoelectron electronic 
spectroscopies to the study of superficial segregation in the 
system Pt-Rh, 15:10692 (RA;AR;in Spanish) 

Utilization of the statistics techniques for the analysis of the XPS 
(X-ray photoelectron spectroscopy) and Auger electronic 
spectra’s deconvolutions, 15:10693 (RA;AR;In Spanish) 

AURORAE 

Anomalous UV auroral spectra during a large magnetic distur- 
bance, 15:11707 (R;US) 

Auroral-electron energy and flux from molecular nitrogen ultravi- 
olet emissions observed by the S3-4 satellite, 15:11706 (R;US) 

Electrodynamics of the polar-cusp ionosphere: A case study, 
15:11709 (R;US) 

Stable Auroral Red arc occurrences detected by the Pacific 
Northwest Laboratory photometer network: A decade of ob- 
servations, 1978-1988, 15:11710 (R;US) 

AURORAL ZONES 
Doppler shift of auroral Lyman alpha observed from a satellite, 
15:11705 (R;US) 
AUSTENITIC STEELS 
See also STEEL-CR18NI10TI 
STEEL-CR18NI12TI 
STEEL-CR18NI8 

Assessment of degradation processes in corrosion resistant 
steels in nuclear power engineering, 15:10425 (RA;CS;In 
Czech) 

B&W -2 - Evaluation of the fabricability of advanced austenitic 
tubing, 15:10563 (RA;US) 

Contribution to the theory of corrosion under stress of austenitic 
steels, 15:10424 (RA;CS;In Czech) 

Grain size of austenitic steels after hot working, 15:10440 
(RA;CS;in Czech) 

Improving ultrasonic inspection of austenitic steels: A combined 
theoretical and experimental approach, 15:11077 (BA;US) 

Mechanical properties and microstructural stability of advanced 
austenitic alloys, 15:10565 (RA;US) 
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Mechanism of corrosion effect of deactivation solutions on struc- 
tural materials and overlays for valves in fast reactors, 
15:9684 (RA;CS;In Czech) 

Microstructural studies of advanced austenitic steels, 15:10571 
(RA;US) 

ORNL-2-(B) - Development and evaluation of advanced 
austenitic alloys, 15:10568 (RA;US) 

Segregate cracks in forgings of steels of various structural 
bases, 15:10434 (RA;CS;in Czech) 

The use of horizontal axis coils for the eddy current inspection 
of fast breeder reactor primary vessels, 15:9685 (BA;US) 

AUTOCLAVES 
Effect of blast-furnace slag and fly ash on the control of alkali 
aggregate reaction, 15:9073 (R;JP;In Japanese) 

AUTOMATION 

Advanced control test operation (ACTO) facility, 15:9754 (BA;US) 
AUTOMOBILE EXHAUST REACTORS 

See AFTERBURNERS 
AUTOMOBILE INDUSTRY 

See AUTOMOTIVE INDUSTRY 
AUTOMOTIVE FUELS 

Trends in motor-vehicle emission and fuel-consumption regula- 
tions - 1989 update, 15:11344 (R;NL) 

AUTOMOTIVE INDUSTRY 

Energy conservation: state of the art and prospectives, Rome, 
23 March 1988, 15:10022 (R;IT;In Italian) 

Energy management in Fiat Auto, Italy, 15:10161 (RA;IT;In Ital- 
ian) 

AUTORADIOGRAPHS 

See IMAGES 

AVIATION FUELS 

Biodegradation modeling at aviation-fuel spill site, 15:9140 

(R;US) 


BACKFILLING 

Large-scale demonstration tests on backfilling: Numerical calcu- 
lations using ANTEMP/ANSALT, 15:9207 (RA;US) 

Thermal and thermomechanical calculations for the layout of the 
thermal simulation of drift emplacement (TSS), 15:9208 
(RA;US) 

Thermal simulation of drift emplacement - evaluation of the 
backfilling technique, 15:9205 (RA;US) 

BACTERIA 
See also ESCHERICHIA COLI 
RHIZOBIUM 

Modification mechanisms of electromagnetic radiation bacterici- 

dal action, 15:11573 (RA;SU;in Russian) 
BALL BEARINGS 

Quality control applications of discrimination technology devel- 

oped for the Strategic Defense Initiative, 15:11089 (BA;US) 
BALLISTIC MISSILE DEFENSE 

Advanced power sources for space missions, 15:12129 (R;US) 

FY 1990/FY 1991 biennial budget descriptive summaries for the 
Strategic Defense Initiative Organization, 15:11296 (R;US) 

Quality contro: applications of discrimination technology devel- 
oped for the Strategic Defense Initiative, 15:11089 (BA;US) 

SDIO (Strategic Defense Initiative Office) Technical Information 
Management Center bibliography of unclassified documents: 
January 1988-December 1988, 15:11295 (R;US) 

SDIO (Strategic Defense Initiative Organization) Technical Infor- 
mation Management Center bibliography of unclassified 
books: January 1988-December 1988, 15:11294 (R;US) 

SDS (Strategic Defense System) software measurement plan. 
Technical report, 5 December 1988-14 July 1989, 15:11297 
(R;US) 

BALLOONING INSTABILITY 

Ballooning stability of axisymmetric plasmas with sheared equi- 

librium flows, 15:12009 (J;US) 
BANKS 
See COMMERCIAL BUILDINGS 





BARITE 
The prediction of mineral solubilities in natural waters: A chemi- 
cal equilibrium model for the Na-Ca-Cl-SO,-H20 system, to 
high temperature and concentration, 15:10772 (J;US) 


BARIUM COMPOUNDS 

See also BARIUM OXIDES 

Possible origins of high-T(c) superconductivity, 15:10517 (R;US) 

Tunneling microscopy of superconductors and tunneling barri- 
ers. Final report, 1 June 1988-31 May 1989, 15:10158 (R;US) 

X-ray-absorption study of charge-density ordering in 
(Ba;_,Kx)BiO3, 15:10668 (J;US) 

BARIUM OXIDES 

Artificially structured superconductors: Final three-year progress 
report, April 1, 1987—March 31, 1990, 15:10532 (R;US) 

Characterization of ground-state neutral and ion transport dur- 
ing laser ablation of Y;BazCu,07_, using transient optical 
absorption spectroscopy, 15:10607 (J;US) 

Electrical transport dissipation effects in 
Y,BapCu307_, thin films, 15:10522 (R;US) 

Electron beam induced oxygen in YBazCu307_, superconduc- 
tors, 15:10541 (R;US) 

High-temperature deformation of YBazCu307_, with Ag addi- 
tions, 15:10528 (R;US) 

Influence of ion beam mixing on the growth of high temperature 
oxide superconducting thin film, 15:10540 (R;US) 

Kosterlitz-Thouless transition in TlobBapCaCu2O, thin films, 
15:10500 (J;US) 

Millimeter wave transmission studies of YBa2Cu,07-delta thin 
films in the 26.5 to 40.0 GHz frequency range, 15:10545 (R;US) 

Modification of Y2Ba,CugO,.¢ thin-film surfaces by interaction 
with a radio frequency excited oxygen plasma, 15:10608 (J;US) 

Monte Carlo study of transient states of order in YBazCu3Oz, 
15:10610 (J;US) 

Nature of empty states in YBaoCu;07_,, 15:10615 (J;US) 

Non-uniform transition conductivity of superconducting ceramic, 
15:10544 (R;US) 

Oxygenation and possible etching of high T. superconducting 
films by oxygen plasma, 15:10521 (R;US) 

Scanning tunneling microscopy investigations of the local struc- 
ture of Tl,BagCaCuzQOg single crystals, 15:10604 (J;US) 

Simple demonstration of superconductivity in YBa2Cu307, 
15:10600 (J;US) 

Tracer diffusion of oxygen in YBazCu3O7_5, 15:10612 (J;US) 

Tunneling in high-temperature superconductors, 15:11917 (J;US) 


BARK 
Are bark lectins of elderberry (Sambucus Nigra) and black locus 
(Robinia Pseudoacacia) storage proteins?, 15:9526 (BA;US) 
Bark gasificiation for combined heat and power production: 
Demonstration Project: Final report, 15:9488 (R;LU;In 
French, English) 
BARLEY 
Uptake, distribution, and metabolism of four organic chemicals 
by soybean plants and barley roots, 15:11637 (R;US) 


BARYON RESONANCES 
See BARYONS 


BARYONS 
See also N*BARYONS 
NUCLEONS 

Cosmological implications of unstable technibaryons, 15:11698 
(J;US) 

Nonrenormalization theorem for large-N- selection rules, 
15:11798 (J;US) 

BASALT 

Probability encoding of hydrologic parameters for basalt: Elicita- 
tion of expert opinions from a panel of three Basalt Waste 
Isolation Project staff hydrologists, 15:9359 (R;US) 

Test plan for in situ stress measurement system development: 
Supporting document: Revision 1, 15:9411 (R;US) 

Test specifications for borehole DB-2: Evaluation of drilling fluid 
invasion effects on in situ hydraulic characterization of low 
permeability horizons, 15:9380 (R;US) 

Triaxial shear testing of twenty jointed basalt core samples, 
15:9399 (R;US) 
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BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BEAM ANALYZERS 
See also MAGNETIC ANALYZERS 
Component development for heavy ion beam probes, 15:11969 
(BA;US) 
Conference record of the 1988 IEEE international conference 
on plasma science (abstracts), 15:11960 (B;US) 
BEAM INJECTION 
See also NEUTRAL ATOM BEAM INJECTION 
PC-Link historical data base system MODCOMP/IBM at link for 
neutral particle beam operation, 15:12036 (R;US) 
Proposed injector linac system for the TARN-2, 15:11181 (RA;JP) 
BEAM MONITORS 
Current-limiting mechanisms in electron- and ion-beam experi- 
ments. Technical report for period ending August 1989, 
15:11708 (R;US) 
BEAM TRANSPORT 
The Brookhaven Accelerator Test Facility laser linac beam line, 
15:11157 (R;US) 
Vacuum and beam pipe considerations, 15:11161 (R;CA) 
BEAM-PLASMA SYSTEMS 
Beam-plasma interaction in a synchrotron-cooler ring: Proposal 
for the experiment using TARN Ii, 15:11184 (RA;JP) 
BEAMS (STRUCTURAL) 
See STRUCTURAL BEAMS 
BEAN PLANT 
See PHASEOLUS 
BEARINGS 
See also BALL BEARINGS 
OTVE turbopump condition monitoring, task E.5. Final report, 
October 1988-September 1989, 15:10851 (R;US) 
BEAUTY PARTICLES 
B physics theory: Non-CP working group summary, 15:11775 
(R;US) 
Search for a fourth-generation charge —(1/3) quark, 15:11767 
(J;US) 
Study of heavy particle production: Annual progress report 
1989-1990, 15:11758 (R;US) 
BEHAVIOR 
Correlative motor behavioral and striatal dopaminergic alter- 
ations induced by 5°Fe radiation, 15:11538 (R;US) 
BELT CONVEYORS 
Primary gas toxicities and smoke-particle characteristics during 
a two-stage combustion of mine-conveyor belts: Develop- 
ment of a test parameter. Report of Investigations/1989, 
15:11631 (R;US) 
BENTHOS 
Long-term benthic monitoring and assessment program for the 
Maryland Portion of Chesapeake Bay: Interpretive report. Fi- 
nal report, 1984-1988, 15:11439 (R;US) 
BENZENE 
Benzene emissions from coke by-product recovery plants, 
benzene storage vessels, equipment leaks, and ethylben- 
zene/styrene process vents: Background information and 
responses to technical comments for 1989, final decisions. Fi- 
nal report, 15:11339 (R;US) 
Breaking of ground-state symmetry in core-excited ethylene and 
benzene, 15:11735 (J;US) 
BENZOPYRENE 
Immunofluorescence detection for fiber optics chemical and bio- 
logical sensors, 15:11644 (BA;US) 
BENZYL ALCOHOL 
Toxicology and carcinogenesis studies of benzyl alcohol (CAS 
No. 100-51-6) in F344/N rats and B6C3f1 mice (gavage stud- 
ies). Technical report series, 15:11633 (R;US) 
BERYLLIUM 
Development of the Be(d,eta) neutron source for cross-section 
investigations in the few-MeV energy range, 15:9755 (BA;US) 
Differential neutron production cross sections and neutron yields 
from stopping-length targets for 113-MeV protons, 15:11813 
(J;US) 
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BERYLLIUM 


High-purity material analysis with impurity preconcentration by 
matrix distillation (Materiais: Cd, Te; impurities: rare earths, 
transition elements, Be, In, etc.), 15:10715 (RA;SU;in Russian) 

Neutron leakage from Pb and Be spherical shells with 14 MeV 
central neutron source, 15:11847 (RA;SU;In Russian) 

Solvent extraction spectral methods of high-purity material anal- 
ysis: state and prospects, 15:10711 (RA;SU;In Russian) 

The components of the photoionization cross section in the VUV 
and soft x-ray region, 15:11729 (BA;US) 

Transition radiation as an x-ray source for lithography, 15:9468 
(BA;US) 

X-Ray and vacuum ultraviolet interaction data bases, calcula- 
tions, and measurements, 15:11727 (B;US) 

BERYLLIUM 10 
Anno decimo session, 15:11714 (RA;US) 
BERYLLIUM ALLOYS 

Specific heat of pure and thoriated UBe,, at low temperatures in 

high magnetic fields, 15:10504 (J;US) 
BERYLLIUM FLUORIDES 

A neutron diffraction and molecular dynamics investigation of 
the environment of Dy** ions in a fluoroberyliate glass, 
15:10667 (J;US) 

BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA DECAY 
Beta-decay beyond the standard model, 15:11784 (R;US) 
BGO DETECTORS 

Study and adjust of the BGO crystal matrix, part of the electro- 
magnetic calorimeter used for the L3 experiment on LEP, 
15:11233 (R;FR;in French) 

BILE DUCTS 
See BILIARY TRACT 
BILIARY TRACT 
Modeling of laser ablation and fragmentation of biological cal- 
culi, 15:12080 (BA;US) 
BIMETALLIC CORROSION 
See ELECTROCHEMICAL CORROSION 
BINARY ALLOY SYSTEMS 

Application of the Auger and X-ray photoelectron electronic 
spectroscopies to the study of superficial segregation in the 
system Pt-Rh, 15:10692 (RA;AR;In Spanish) 

Determination of selected mechanical properties of aged AI-Li 
alloys using NDE methods, 15:10476 (BA;US) 

Solidification microstructures near the limit of absolute stability, 
15:10490 (J;US) 

BINARY MIXTURES 
Solid-liquid phase diagrams of binary aromatic hydrocarbon 
mixtures from calorimetric studies, 15:10771 (J;US) 

BIOACCUMULATION 

See BIOLOGICAL ACCUMULATION 
BIOCENOSES 

See ECOSYSTEMS 
BIOCHEMICAL ACTIVITY 

See BIOCHEMISTRY 
BIOCHEMISTRY 

Novel approach to the use of graph theory in structure-activity 
relationship studies. Application to the qualitative evaluation 
of mutagenicity in a series of nonfused ring aromatic com- 
pounds, 15:11636 (R;US) 

BIODEGRADATION 
Biodegradation of chemicals at trace concentrations. Final re- 
port, 1 May 1986-30 April 1989, 15:11401 (R;US) 
BIOGAS 
See METHANE 
BIOGAS PROCESS 

Options to improve gas production and consumption from ma- 
nure fermentation: Demonstration project: Final report, 
15:9481 (R;LU) 

BIOGEOCENOSES 
See ECOSYSTEMS 
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BIOLOGICAL ACCUMULATION 
Results of interim reports on the F/H effluent treatment facility 
biological monitoring program: Revision 2, 15:11466 (R;US) 
BIOLOGICAL EFFECTS 
See also BIOLOGICAL RADIATION EFFECTS 
Risk analysis: Fundamental concepts, regulatory toxicology, and 
relative comparisons from radiation biology, 15:11611 (R;US) 


BIOLOGICAL INDICATORS 
In-situ assessment of genotoxic hazards of environmental pollu- 
tion, 15:11625 (R;US) 
Use of Selenastrum capricornutum to assess the toxicity poten- 
tial of surface and ground-water contamination caused by 
chromium waste, 15:11429 (R;US) 


BIOLOGICAL MATERIALS 
See also BIOLOGICAL WASTES 
Electronic sputtering of biomolecules using fast ion beams from 
the accelerators at Argonne, 15:10680 (BA;US) 


BIOLOGICAL RADIATION EFFECTS 
See also RADIATION INJURIES 
Biophysical aspects of heavy ion interactions in matter, 
15:11607 (J;US) 


BIOLOGICAL STRESS 
Preliminary experience with hemi-body irradiation, 15:11510 
(RA;CS;in Czech) 
BIOLOGICAL WASTES 
Investigation and research on a highly efficient resource recov- 
ery and energy conversion system of combustible wastes by 
the complex of high speed methane fermentation and high 
load combustion furnaces, 15:9482 (R;JP;in Japanese) 


BIOMASS 
An assessment of the use of satellite remote sensing for the 
quantitative mapping of the forest biomass: A case study: 
The project LEBEN-Abruzzo: Final report, 15:9474 (R;LU) 
Soil microbial biomass estimates using 2450-MHz microwave ir- 
radiation, 15:11646 (R;US) 


BIOMASS CONVERSION PLANTS 

Modelling and application of biomass gasification based power 
generation systems: Final report, 1 March 1986-30 June 
1987, 15:9491 (R;LU) 

Wood gasification facility: Sampling plan: Facility located at 
North Powder, Oregon, 15:9478 (R;US) 

BIOMEDICAL RADIOGRAPHY 

See also FLUOROSCOPY 

Antiactinic protection of gonads in radiological procedures of 
coxofemoral joints in infants and children, 15:11515 
(RA;SU;Iin Russian) 

Improvement of X-ray examination of large intestine, 15:11520 
(RA;SU;In Russian) 

Method of development of lung roentgenography, 15:11528 
(RA;SU;In Russian) 

On the problem in indications for X-ray examination of loco- 
moter system, 15:11523 (RA;SU;in Russian) 

On the problem in standardization photolaboratory structure for 
increase of quality of X-ray pictures, 15:11526 (RA;SU;in 
Russian) 

On the problem of methods of revealing early roentgenologic 
appearances of shallow joints arthrites, 15:11522 (RA;SU;In 
Russian) 

Optimal conditions of quality imaging technology. Source of er- 
rors, 15:11529 (RA;SU;In Russian) 

Problems of further development of radiological care to popula- 
tion: Summary of reports, 15:11514 (R;SU;In Russian) 

Structure of X-ray investigation at medical establishment (spe- 
cialized in connection with myocardial infarction), 15:11525 
(RA;SU;In Russian) 

Ways of development of methods and technique of intravenous 
urography, 15:11527 (RA;SU;In Russian) 

BIOTECHNOLOGY 

IPBNET (International Plant Biotechnology Network) directory 
1989 and international funding resource list, 15:11481 (R;US) 

Report on the investigation and research on energy conservation 
technologies of a clean room, 15:10181 (R;JP;in Japanese) 





BIPYRIDINES 

Synthetic design of MLCT excited states. Ligand-substituted, 

mono-2,2’-bipyridine complexes of Ru(Il), 15:10784 (J;US) 
BISMUTH ALLOYS 

The effects of oxygen and strontium vacancies on the supercon- 
ductivity of single crystals of BigSr2_,CuOg_y, 15:10525 
(R;US) 

BISMUTH COMPOUNDS 

See also BISMUTH OXIDES 

Observation of gas-phase anionic bismuth zintl ions, 15:10779 
(J;US) 

BISMUTH GERMANATE DETECTORS 

See BGO DETECTORS 

BISMUTH OXIDES 

Anomalous scattering study of the Bi distribution in the 2212 su- 
perconductor: Implications for Cu valency, 15:10595 (J;US) 

Electron tunneling study of the normal and superconducting 
states of Bi; 7Pbp 3Sr2CaCu20,, 15:10614 (J;US) 

High temperature neutron diffraction study of the formation reac- 
tion of bismuth superconductors, 15:10527 (R;US) 

Highly textured thick films by a melt-annealing technique in the 
Bi-Sr-Ca-Cu-O system, 15:10606 (J;US) 

Oxidation and reduction of BizSr; gsCuOg_, crystals, 15:10526 
(R;US) 

Physical properties of BipSr2CuO¢, the semiconducting phase, 
structurally distinct from the n = 1 Bi-cuprate superconductor, 
15:10529 (R;US) 

Synthesis of Bi-Pb-Sr-Ca-Cu oxide/Ag superconductors by melt 
dipping and oxidation of metallic precursor alloys, 15:10605 
(J;US) 

BITTER SPAR 
See DOLOMITE 
BITUMENS 

Bituminous membrane performance, 15:10091 (RA;US) 

Composition dependence of viscosity of bitumens/heavy oils, 
15:9177 (RA;CA) 

Fluid and heat movements during in situ combustion in a chan- 
nelled reservoir, 15:9171 (RA;CA) 

Gas-saturated bitumen density predictions using the volume- 
translated Peng-Robinson equation of state, 15:9176 (RA;CA) 

BITUMINOUS MATERIALS 

See also KEROGEN 

OIL SANDS 
OIL SHALES 
Techniques of determining strain energy in bituminous roof 
membranes, 15:10093 (RA;US) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLOCH EQUATIONS 
Phase-space representations of the Bloch equation, 15:11930 
(J;US) 
BLOCKING 
See CHANNELING 
BLOOD 

See also BLOOD CELLS 

Certain indicators T- and B-immune systems in X-ray room per- 
sonnel, 15:11874 (RA;SU;In Russian) 

Morphological composition of peripheric blood in medical radiol- 
ogists according to medical examinations, 15:11873 
(RA;SU;In Russian) 

BLOOD CELLS 

See also BLOOD PLATELETS 

Pecularities of peripheral blood morphological content in rats in 
case of combined irradiation of lungs and thyroid, 15:11546 
(RA;SU;In Russian) 

BLOOD PLATELETS 

Calcium content in blood cells of irradiated animals, 15:11593 

(RA;SU;In Russian) 
BNL 

Brookhaven National Laboratory site report for calendar year 

1988, 15:11404 (R;US) 


BOREHOLES 
Thermal Analysis 


BOHUNICE V-1 REACTOR 

Some corrosion problems in Bohunice WWER-440 type nuclear 

power plant, 15:9666 (RA;CS;In Slovak) 
BOHUNICE V-2 REACTOR 

Some corrosion problems in Bohunice WWER-440 type nuclear 

power plant, 15:9666 (RA;CS;In Slovak) 
BOILERS 

See also REFUSE-FUELED BOILERS 

Evaluation of internally staged coal burners and sorbent-jet 
aerodynamics for combined SO2/NOx control in utility boilers. 
Volume 2. Testing in a 100 million btu/hr experimental furnace. 
Final report, November 1984-June 1985, 15:9644 (R;US) 

BOILING WATER COOLED AND MODERATED REACTOR 

See BWR TYPE REACTORS 

BONDING 
Detection and characterization of oxygen incopper-indium- 
diselenide, 15:9560 (BA;NL) 
BONE DISEASES 
See SKELETAL DISEASES 
BONES 
See SKELETON 
BOREHOLES 
Deformation 

Near Surface Test Facility test procedure guidelines: Data anal- 

ysis guidelines for Full Scale Tests 1 and 2, 15:9295 (R;US) 
Geologic Fractures 

The state of in situ stresses as determined by hydraulic fractur- 

ing at the Hanford Site, 15:9396 (R;US) 
Hydrology 

Borehole DC-16A report, 15:9408 (R;US) 

Drilling, piezometer design, and testing specifications for the 
DC-19, DC-20 and DC-22 borehole clusters and RRL-2B, 
15:9381 (R;US) 

Physical Properties 

Tabulation of physical and mechanical property data from Bore- 

hole RRL-2: Revision 2, 15:9389 (R;US) 
Piezometry 

Drilling and completion specifications for boreholes RRL-2B 
(test well) and RRL-2C, (multi-level piezometer nest), 15:9385 
(R;US) 

Stratigraphy 

Borehole DB-15 hydrostratigraphic chart: Supporting document, 
15:9402 (R;US) 

Borehole DC-12 hydrostratigraphic chart: Supporting document, 
15:9404 (R;US) 

Borehole DC-14 hydrostratigraphic chart: Supporting document, 
15:9405 (R;US) 

Borehole DC-15 hydrostratigraphic chart: Supporting document, 
15:9406 (R;US) 

Borehole DC-6 hydrostratigraphic chart: Supporting document, 
15:9403 (R;US) 

Deep borehole stratigraphic correlation charts and structure 
cross sections, 15:9311 (R;US) 

Drilling and testing specifications for Borehole DC-16A, 15:9371 
(R;US) 

Geologic thickness data: 
15:9308 (R;US) 

Testing 

Drilling and testing specifications for Borehole DC-18, 15:9378 
(R;US) 

Drilling and testing specifications for DC-16B and DC-16C, 
15:9374 (R;US) 

Drilling and testing specifications for RRL-6, RRL-14, RRL-15 
and DC-3, 15:9373 (R;US) 

Hydrologic testing specifications for the DC-16 borehole cluster, 
15:9377 (R;US) 

Preliminary results for full-scale heater tests No. 1 and No. 2: 
Supporting document: Volume 1 and 2, 15:9401 (R;US) 

Thermal Analysis 

Acceptance Test Report for rock instrumentation system, Block 
Test #1: Step 2 - building 623-C, 15:9299 (R;US) 

Data verification plan Near-Surface Test Facility full scale heater 
tests #1 and #2, 15:9413 (R;US) 


Candidate repository horizons, 
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BOREHOLES 
Thermal Analysis 


Verification of thermal model for full-scale heater test: Support- 

ing document, 15:9400 (R;US) 
Well Logging 

Drilling and testing specifications for boreholes RRL-10 and 
RRL-16, 15:9382 (R;US) 

Use of borehole-geophysical logs and hydrologic tests to char- 
acterize crystalline rock for nuclear-waste storage, Whiteshell 
Nuclear Research Establishment, Manitoba, and Chalk River 
Nuclear Laboratory, Ontario, Canada, 15:9204 (R;US) 

BORIC ACID 

Effect of organic component on dissociation constant (1) of 
H3'°BO; and H3''BOs in alcohol-aqueous solutions, 
15:10764 (RA;SU;In Russian) 

BORON 10 

Concentration effect of glycerol-aqueous solutions on limiting 
equivalent electric conductivity of KB'°F, and KB''F,, 
15:10763 (RA;SU;in Russian) 

Effect of organic component on dissociation constant (1) of 
H3'°BO; and Hs3''BO3 in alcohol-aqueous solutions, 
15:10764 (RA;SU;In Russian) 

BORON 11 

Concentration effect of glycerol-aqueous solutions on limiting 
equivalent electric conductivity of KB'°F, and KB''F,, 
15:10763 (RA;SU;In Russian) 

Effect of organic component on dissociation constant (1) of 
H3'°BO, and H3''BO; in alcohol-aqueous solutions, 
15:10764 (RA;SU;In Russian) 

BORON ALLOYS 
Anisotropy and microstructure of high-coercivity rare earth per- 
manent magnets. Final report, 15:10804 (R;AT) 
BORON CARBIDES 
An ultrasonic evaluation of damage in cermets, 15:10594 (BA;US) 
BORON COMPLEXES 

Concentration effect of glycerol-aqueous solutions on limiting 
equivalent electric conductivity of KB’°F, and KB''F,, 
15:10763 (RA;SU;In Russian) 

BORON COMPOUNDS 
See also BORON CARBIDES 
BORON NITRIDES 
Optimization of boron and neutron delivery for neutron capture 
therapy, 15:11532 (J;US) 
BORON ISOTOPES 
See also BORON 10 
BORON 11 

Application of processes of substance deep purification to light 

element isotope production, 15:10745 (RA;SU;In Russian) 
BORON NITRIDES 
X-ray induced damage in boron nitride, silicon, and silicon ni- 
tride lithography masks, 15:10589 (BA;US) 

BOTTOM PARTICLES 

See BEAUTY PARTICLES 
BOUNDARIES (GRAIN) 

See GRAIN BOUNDARIES 
BRACKISH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
BRASIMONE PEC REACTOR 

See PEC BRASIMONE REACTOR 
BRASS-ALPHA 

Pulsed laser-induced melting of intermediate Cu-Zn phases, 
15:10472 (R;US) 

BRASS-BETA 

Pulsed laser-induced melting of intermediate Cu-Zn phases, 

15:10472 (R;US) 
BRAZED JOINTS 
Guided elastic interface waves for ceramic joint evaluation, 
15:11069 (BA;US) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREAKUP REACTIONS 

Final state interactions in electron induced trinucleon breakup 

reactions, 15:11830 (R;NL) 
BREAKWATERS 
See DAMS 
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BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS 

Blanket design for the ARIES-| tokamak reactor, 15:12043 (R;US) 

Fabrication, mechanical and chemical properties of LiAl0. and 
Li2Zr03 as tritium breeders for a solid blanket, 15:12023 (R;FR) 

Neutronics studies for the ARIES-I reactor, 15:12042 (R;US) 

Research and development status of ceramic breeder materials, 
15:12025 (R;US) 

The impact of blanket design on activation and thermal safety, 
15:12029 (R;US) 

BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRIGHTNESS 

Development of low load burner system for coal-fired boilers 
(Part 1). Study of stable combustion condition on the low load 
combustion, 15:9085 (R;JP;in Japanese) 

BRINES 

Metamorphosed Plio-Pleistocene evaporites and the origins of 
hypersaline brines in the Salton Sea geothermal system, Cali- 
fornia: Fluid inclusion evidence, 15:9603 (J;US) 

The prediction of mineral solubilities in natural waters: A chemi- 
cal equilibrium model for the Na-Ca-Cl-SO,-H20 system, to 
high temperature and concentration, 15:10772 (J;US) 

BROMINE 

Source signatures in cloud water, 15:11363 (BA;US) 
BROMINE BROMIDES 

See BROMINE 
BROMOFORM 

Toxicology and carcinogenesis studies of tribromomethane (bro- 
moform) (CAS No. 75-25-2) in F344/N rats and B6C3f1 mice 
(gavage studies). Technical report series, 15:11632 (R;US) 

BRONCHOGENIC CARCINOMA 
See CARCINOMAS 
RESPIRATORY SYSTEM DISEASES 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROWNS FERRY-1 REACTOR 

Guidelines for evaluation of chemical decontamination results, 

15:9882 (J;US) 
BROWNS FERRY-2 REACTOR 

Guidelines for evaluation of chemical decontamination results, 

15:9882 (J;US) 
BROWNS FERRY-3 REACTOR 
Guidelines for evaluation of chemical decontamination results, 
15:9882 (J;US) 
BSF REACTOR 
See BSR-1 REACTOR 
BSR-1 REACTOR 

Bulk Shielding Facility quarterly report for July, August, and 

September 1989, 15:9769 (R;US) 
BSR-2 REACTOR 
Bulk Shielding Facility quarterly report for July, August, and 
September 1989, 15:9769 (R;US) 

BTU METERS 

See HEAT METERS 
BUCKLING (STRUCTURAL) 

See DEFORMATION 
BUILDING (CONSTRUCTING) 

See CONSTRUCTION 
BUILDING MATERIALS 

See also CONCRETES 

Building Thermal Envelope Systems and Materials (BTESM) 
and research utilization/technology transfer progress report 
for DOE Office of Buildings and Community Systems: 
Monthly progress report, October 1989, 15:10122 (R;US) 

Effect of blast-furnace slag and fly ash on the control of alkali 
aggregate reaction, 15:9073 (R;JP;ln Japanese) 

Measurement of thermal drift in foam insulation, 15:10126 (R;US) 

Optimization of population exposure in case of using building 
materials containing natural radionuclides for purposes of 
construction engineering, 15:11868 (RA;SU;in Russian) 





BUILDINGS 

See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
DOUBLE ENVELOPE BUILDINGS 
GREENHOUSES 
HOSPITALS 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 

Analysis of commercial whole-building 15-minute-interval elec- 
tric load data, 15:10136 (BA;US) 

Behaviour of district heating consumer: Network dynamics and 
service water heat load, 15:10370 (R;Fl;In Finnish) 

Building applications of heat flux transducers, 15:10846 (B;US) 

Commercial/institutional buildings: Electrical energy technology 
study, 15:10065 (R;CA) 

Energy efficient building design innovative HVAC - lighting - En- 
ergy management control - fenestration, 15:10107 (RA;IT) 

Energy management system study: Phase 1, 15:9947 (R;US) 

Healthy buildings ‘88. Abstract guide, 15:11372 (R;SE) 

Introduction to the american presentations (energy conservation 
activities in the USA), 15:10031 (RA;IT) 

Measurement of field thermal performance parameters of build- 
ing envelope components, 15:10140 (BA;US) 

Overview of the applicability of electrochemical methods to eval- 
uation of the corrosiveness of residential building thermal 
insulations with proposed cooperative test program, 15:10124 
(R;US) 

Standard 90.1's ENVSTD: Both a compliance program and an 
envelope design tool, 15:10130 (R;US) 

Systematizatin of the environmental conditioning project in 
buildings with a view to optimizing the architectural projects 
with regard to environmental control and energy saving. Vol- 
ume 2, 15:10116 (R;ES;in Spanish) 

Systematization of the environmental conditioning project in 
buildings with a view to optimizing the architectural projects 
with ragard to environmental control and energy saving. Vol- 
ume 3, 15:10115 (R;ES;in Spanish) 

Systematization of the environmental conditioning project in 
buildings with a view to optimizing the architectural projects 
with regard to environmental control and energy saving. Vol- 
ume 1, 15:10114 (R;ES;In Spanish) 

The implementation of energy efficiency programs for buildings 
in the United States, 15:10032 (RA;IT) 

The role of thermal insulation in the industrial sector, 15:10109 
(RA;IT;In Italian) 

BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BULK SHIELDING REACTOR-1 
See BSR-1 REACTOR 
BULK SHIELDING REACTOR-2 
See BSR-2 REACTOR 
BUNDLE DIVERTORS 
The divertor structure and particle control in the 
Interchangeable-Module Stellarator, 15:11992 (D;US) 
BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BURNABLE POISONS 

Current strategies for reduced-length burnable absorber appli- 

cations, 15:9675 (J;US) 
BURNERS 

See also GAS BURNERS 

Bluff-body burner flows, fuel concentrations, and flame regimes, 
15:10801 (BA;US) 

Development of low load burner system for coal-fired boilers 
(Part 1). Study of stable combustion condition on the low load 
combustion, 15:9085 (R;JP;In Japanese) 

NO, emissions and reduction measures in industrial and power 
station steam generators, 15:9637 (TJ;GB) 

BURST CAN DETECTION 

See FAILED ELEMENT DETECTION 
BURST SLUG DETECTION 

See FAILED ELEMENT DETECTION 


CABLES (ELECTRIC) 


BUSINESS 

See also SMALL BUSINESSES 

Invention and innovation: Alternative mechanisms for enhanc- 
ing organizational competitiveness, 15:12130 (R;US) 

BUTANE 

Photolytic formation of free radicals and their effect on hydrocar- 
bon pyrolysis chemistry in a concentrated solar environment, 
15:9487 (J;US) 

BWR TYPE REACTORS 

See also BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
ENRICO FERMI-2 REACTOR 
OYSTER CREEK-1 REACTOR 
PERRY-1 REACTOR 
PERRY-2 REACTOR 
SUSQUEHANNA-1 REACTOR 
SUSQUEHANNA-2 REACTOR 

An expert system for assessing the production and separation 
of plutonium produced in light water reactors, 15:9198 (D;US) 

An expert system for power plant NDE, 15:9657 (BA;US) 

Criticality analysis of the cask drop accident, 15:10828 (J;US) 

Development and testing of an integrated signal validation 
system for nuclear power plants: Final report, Volume 1: Ex- 
ecutive summary, 15:9654 (R;US) 

Disposition of feedwater nozzle UT indications in a BWR, 
15:9659 (J;US) 

Engineering activities at the MIT research reactor in support of 
power reactor technology, 15:9783 (J;US) 

Estimated doses from decommissioning activities at commercial 
nuclear power stations, 15:9839 (J;US) 

Evaluation of the leakage behavior of inflatable seals subject to 
severe accident conditions, 15:9816 (R;US) 

Integral transport computation of gamma detector response with 
the CPM2 code: Final report, 15:9655 (R;US) 

Nonlinear dynamics of nuclear coupled density-wave oscilla- 
tions, 15:9660 (J;US) 

Reassessment of the BWR scram failure probability, 15:9875 
(J;US) 

Salt repository project waste package design and licensing 
strategy, 15:9216 (RA;US) 

Severe accident testing of electrical penetration assemblies, 
15:9814 (R;US) 

Transportation/systems integration, overview and status;and 
storage/rod consolidation program status and plans, 15:9653 
(RA;US) 

Use of a remotely operated vehicle (submarine) for nuclear 
plant inspections, 15:9658 (J;US) 

User’s manual for CONTAIN 1.1: A computer code for severe nu- 
clear reactor accident containment analysis, 15:9762 (R;US) 

BY-PRODUCTS 

Benzene emissions from coke by-product recovery plants, 
benzene storage vessels, equipment leaks, and ethylben- 
zene/styrene process vents: Background information and 
responses to technical comments for 1989, final decisions. Fi- 
nal report, 15:11339 (R;US) 


C 


C CODES 
User’s manual for CONTAIN 1.1: A computer code for severe nu- 
clear reactor accident containment analysis, 15:9762 (R;US) 
C-1430 RESONANCES 
See MESONS 
C-REACTIVE PROTEIN 
See GLOBULINS 
CABLES 
See also ELECTRIC CABLES 
Characterization of extruded insulation cables with respect to ef- 
fects of water, 15:9910 (R;IT) 
CABLES (ELECTRIC) 
See ELECTRIC CABLES 
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CADMIUM 


CADMIUM 

Complex of techniques of neutron activation analysis of high- 
purity aluminium, 15:10716 (RA;SU;In Russian) 

High-purity material analysis with impurity preconcentration by 
matrix distillation (Materials: Cd, Te; impurities: rare earths, 
transition elements, Be, In, etc.), 15:10715 (RA;SU;In Russian) 

Interaction of construction materials with purified substance in 
technological processes of rare metal production, 15:10739 
(RA;SU;In Russian) 

Solvent extraction spectral methods of high-purity material anal- 
ysis: state and prospects, 15:10711 (RA;SU;In Russian) 

CADMIUM COMPOUNDS 
See also CADMIUM SELENIDES 
CADMIUM SULFIDES 
CADMIUM TELLURIDES 

Chemical atomic-emission determination of metal impurities in 
volatile substances of high purity (Alkali, alkaline earth and 
transition metal impurities in cadmium and _ teilurium 
organometallic compounds.), 15:10712 (RA;SU;In Russian) 

CADMIUM SELENIDE SOLAR CELLS 

Preparation and characterization of semiconductor thin film cells 
of n-Cd se and CdSel-x Tex. Application in solar cells of liquid 
union, 15:9516 (R;ES;In Spanish) 

CADMIUM SELENIDES 

Stabilization of cadmium selenide molecular clusters in zeolite 

Y: EXAFS and x-ray diffraction studies, 15:10777 (J;US) 
CADMIUM SULFIDES 

Photothermal deflection method for monitoring photoelectronic 
and nonradiative energy conversion in semiconductor photo- 
electrochemical cells, 15:9558 (BA;US) 

CADMIUM TELLURIDES 

MeV ion channeling studies of (111) CdTe films on (111) GaAs 
substrates, 15:10664 (J;US) 

Preparation of high-purity epitaxial layers of cadmium telluride 
by the method of MO chemical vapor deposition, 15:10744 
(RA;SU;in Russian) 

CAES 

See COMPRESSED AIR ENERGY STORAGE 
CAES PLANT 

See COMPRESSED AIR STORAGE POWER PLANTS 
CALCITE 

TOF [time-of-flight] measurements of pulsed neutrons for tex- 
ture analysis of low symmetry materials, 15:10631 (R;US) 

Test of the carbonates structures, 15:10690 (RA;AR;In Spanish) 

CALCIUM 

Formation of local moments on iron in alkali-metal hosts, 
15:10509 (J;US) 

Source signatures in cloud water, 15:11363 (BA;US) 

CALCIUM 40 REACTIONS 

Dynamical instabilities in hot expanding nuclear systems: a 
microscopic approach to the understanding of multifragmen- 
tation, 15:11829 (R;FR) 

CALCIUM 45 

Combined effect of 1°11 and osteotropic radionuclide of °°Sr and 

45Ca, 15:11547 (RA;SU;In Russian) 
CALCIUM CHLORIDES 

Effect of hydrogen impurity on radiation-induced defect profile 
distribution measuring in alkaline-halogen crystals under 
charged particle irradiation, 15:11894 (RA;SU;in Russian) 

CALCIUM FLUORIDES 

Ce*+:Na* pairs in CaF, and SrF2: Absorption and laser- 
excitation spectroscopy, and the observation of hole burning, 
15:10670 (J;US) 

CALCIUM HYDRIDES 

Effect of hydrogen impurity on radiation-induced defect profile 
distribution measuring in alkaline-halogen crystals under 
charged particle irradiation, 15:11894 (RA;SU;In Russian) 

CALCIUM OXIDES 

Anomalous scattering study of the Bi distribution in the 2212 su- 
perconductor: Implications for Cu valency, 15:10595 (J;US) 

Electron tunneling study of the normal and superconducting 
states of Bi; 7Pbp 3SreCaCuz0,, 15:10614 (J;US) 

High temperature neutron diffraction study of the formation reac- 
tion of bismuth superconductors, 15:10527 (R;US) 
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Highly textured thick films by a melt-annealing technique in the 
Bi-Sr-Ca-Cu-O system, 15:10606 (J;US) 

Kosterlitz-Thouless transition in TlpBapCaCu,0, thin films, 
15:10500 (J;US) 

Scanning tunneling microscopy investigations of the local struc- 
ture of Ti,BazCaCuzQOg single crystals, 15:10604 (J;US) 

Synthesis of Bi-Pb-Sr-Ca-Cu oxide/Ag superconductors by melt 
dipping and oxidation of metallic precursor alloys, 15:10605 
(J;US) 

CALCULATIONS (COMPUTER) 
See COMPUTER CALCULATIONS 
CALIBRATION 

Comparison of dosimetry results from the Sandia SPR-Ill reac- 

tor facility, 15:9778 (RA;US) 
CALIFORNIA 

Dry deposition onto aerodynamic surfaces and vegetation. Final 
report, 15:11332 (R;US) 

Profile measurements of sulfur dioxide, nitrogen oxides, and ni- 
tric acid deposition velocities in California's South Coast Air 
Basin, 15:11331 (R;US) 

Risks to California forests due to regional ozone pollution: A 
data base and ranking of forest sensitivity. Final report, 
15:11634 (R;US) 

Southern California Air-Quality study sampler chemistry. Final 
report, 15:11341 (R;US) 

Summary of SCAQS (Southern California Air Quality Study) up- 
per air measurements performed by the STI (Sonoma 
Technology, Inc.) aircraft. Final report, 15:11333 (R;US) 

CALIFORNIUM 252 TARGET 

Multiplicity spectrometer with scintillating converter, 15:11206 

(RA;SU;In Russian) 
CALORIMETERS 

Study and adjust of the BGO crystal matrix, part of the electro- 
magnetic calorimeter used for the L3 experiment on LEP, 
15:11233 (R;FR;In French) 

Study of hadrons energy resolution in a liquid argon calorimeter 
for the Hi experiment and study of supersymmetric particles 
detection at Hera, 15:11199 (R;FR;In French) 

CALORIMETERS (PARTICLE) 

See SHOWER COUNTERS 

CANADA 
See also ALBERTA 
ONTARIO 
SASKATCHEWAN 

Bulletin of the Division of Electrical Engineering, 1987-1988: 
Volume 3. Number 2, 15:9888 (R;CA) 

Canadian natural gas export pipeline capacity, requirements: 
An emerging issue for the 1990’s, 15:10054 (RA;CA) 

Responding to future world oil supply disruptions: Strategic oil 
reserves versus supply/demand management: Report 3.5.7, 
15:10040 (RA;CA) 

Use of borehole-geophysical logs and hydrologic tests to char- 
acterize crystalline rock for nuclear-waste storage, Whiteshell 
Nuclear Research Establishment, Manitoba, and Chalk River 
Nuclear Laboratory, Ontario, Canada, 15:9204 (R;US) 

CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 

See also NPD REACTOR 

Computed tomography and ultrasonic testing of urania fuel pel- 
lets, 15:9196 (BA;US) 

Reliable reactor coolant pump seal performance - the station's 
role, 15:9682 (J;US) 

CANISTERS 

See CONTAINERS 
CANONICAL EQUATIONS 

See DIFFERENTIAL EQUATIONS 
CANOPIES 

Characterization of cloud chemistry and frequency of canopy 
exposure to clouds in the Sierra Nevada. Final report, 
15:11334 (R;US) 

CAPILLARY FLOW 

Representation of hystersis in capillary pressure for reservoir 

simulation models, 15:9104 (RA;CA) 





CAPSULES 

Cesium capsule thermal analysis, 15:9287 (R;US) 
CAPSULES (IRRADIATION) 

See IRRADIATION CAPSULES 
CARBINOL 

See METHANOL 
CARBON 

See also ACTIVATED CARBON 

GRAPHITE 

A new method for making long-lived carbon stripper foils, 
15:10629 (RA;JP) 

A program to obtain reliable photoabsorption cross sections, 
15:11728 (BA;US) 

An evaluation of the stability of synthetic groundwater formula- 
tions GR-3 and GR-4, 15:9395 (R;US) 

An innovative demonstration of high power density in a compact 
MHD generator: Semi-annual report, 15:10074 (R;US) 

Composition and thickness of multilayer foils using MeV ion- 
beam techniques, 15:10724 (BA;US) 

Differential neutron production cross sections and neutron yields 
from stopping-length targets for 113-MeV protons, 15:11813 
(J;US) 

Long term reliability of desulfurization sorbent for hot coal gas. 
Influence of carbon deposition (Part 1), 15:9039 (R;JP;In 
Japanese) 

Nuclear structure and pion reactions, 15:11835 (R;US) 

On-line determination of unburned carbon in airborne fly ash, 
15:9075 (BA;US) 

Preparation of multilayered x-ray photoabsorption targets, 
15:11905 (BA;US) 

Statistical simulation of neutron interactions with uranium, lead, 
iron and carbon nuclei at neutron energy in the 20-100 MeV 
range, 15:11832 (RA;SU;In Russian) 

Thermal diffusivity measurements in carbon-carbon composites, 
15:11035 (BA;US) 

CARBON 13 

Asynchronous MASSLF spectroscopy: A convenient method for 
assigning solid-state carbon-13 CPMAS spectra, 15:10774 
(J;US) 

CARBON 13 TARGET 

Relativistic dynamics in polarized proton scattering from polar- 

ized '9C, 15:11827 (R;US) 
CARBON 14 

Anno decimo session, 15:11714 (RA;US) 

Synthesis of 3-(14)C-3-chlopo-4-(dichloromethyl)-5-hydroxy- 
2(5H)-furanone and its use in a tissue distribution study in the 
rat, 15:11626 (R;US) 

Uptake, distribution, and metabolism of four organic chemicals 
by soybean plants and barley roots, 15:11637 (R;US) 

CARBON COMPLEXES 

An ab initio study of complexes between ethylene and ozone, 

15:10775 (J;US) 
CARBON DIOXIDE 

Chemically modified electrodes for the electrocatalytic 
production of high-energy fuels. Annual report, January 1988- 
January 1989, 15:9496 (R;US) 

Health-hazard evaluation report HETA 86-421-1956, Cincinnati 
Public Schools, Cincinnati, Ohio, 15:11328 (R;US) 

Influence of COs-gas on pH measurement of soil water, 
15:11374 (R;JP;In Japanese) 

Mechanisms of the electrochemistry of small organic molecules. 
Annual report, March 1, 1988-March 1, 1989, 15:9495 (R;US) 

CARBON DIOXIDE LASERS 

High tunability, high beam quality CO2 laser with SFUR cavity 

and beam expander, 15:11116 (R;IT) 
CARBON FIBERS 

Correlation of ultrasonic imaging and destructive analyses of 
low energy impact events, 15:11037 (BA;US) 

Eddy current inspection of thick carbon fiber reinforced compos- 
ites, 15:11026 (BA;US) 

Effects of bleeder cloth impressions on the use of polar 
backscatter to detect porosity, 15:11031 (BA;US) 

Graphite-fiber elastic constants: Determination from ultrasonic 
measurements on composite materials, 15:10647 (BA;US) 


CAROLINA POWER LIGHT ROBINSON-2 


Thermal diffusivity measurements in carbon-carbon composites, 
15:11035 (BA;US) 
Ultrasonic velocity change and dispersion due to porosity in 
composite laminates, 15:11029 (BA;US) 
X-ray measurement and porosity in graphite/polyimide compos- 
ites, 15:11032 (BA;US) 
CARBON IONS 
Z--barV>/V;-bar ratio invariance for spherical microvolumes 
with different diameters, 15:11857 (RA;SU;in Russian) 
CARBON ISOTOPES 
See also CARBON 13 
CARBON 14 
Application of processes of substance deep purification to light 
element isotope production, 15:10745 (RA;SU;In Russian) 
CARBON MONOXIDE 
Decrements in visual vigilance and perceptual tracking associ- 
ated with small doses of carbon monoxide, 15:11617 (R;US) 
Mechanism of iron catalysis of carbon monoxide decomposition 
in refractories, 15:10597 (J;US) 
Mechanisms of the electrochemistry of smal] organic molecules. 
Annuai report, March 1, 1988-March 1, 1989, 15:9495 (R;US) 
The impact of residential wood combustion on ambient winter- 
time carbon monoxide concentration in residential areas in six 
northwestern cities, 15:11365 (BA;US) 


CARBON STEELS 

See also STEEL-ASTM-A533-B 

Analysis of corrosion data for carbon steels in simulated salt 
repository brines and acid chloride solutions at high tempera- 
tures, 15:9217 (RA;US) 

Application of flexible transducer array technology to measure 
erosion-corrosion in carbon steel piping, 15:10977 (BA;US) 

Imaging fatigue cracks in low carbon steels with the gel elec- 
trode, 15:11080 (BA;US) 

Laser applications for ceramic alloying on metallic surfaces, 
15:10535 (RA;IT) 

Review of magnetoacoustic residual stress measurement tech- 
nique for iron-like ferromagnetic alloys, 15:11074 (BA;US) 

Studies of material erosion in coal conversion and utilization 
systems, 15:10577 (RA;US) 

CARBONATES 
See also POLYCARBONATES 
POTASSIUM CARBONATES 
Test of the carbonates structures, 15:10690 (RA;AR;In Spanish) 
CARBONYLS 

Hydroformylation of the C=C bond of (C5Hs)(PMe3)2Ru-C=C- 
CH3 by HRe(CO)s to give an 7'-aldehyde complex of 
rhenium, 15:10780 (J;US) 

Synthesis of Oso(CO)g(u-CHCH3) from a geminal ditriflate and 
its reversible carbonylation to a ketene-bridged diosmacycie, 
15:10785 (J;US) 

CARCINOGENESIS 

Blastomogenic risk of plutonium incorporation, 

(RA;SU;In Russian) 
CARCINOGENS 

Health assessment for Anderson Development Company, 
Adrian, Michigan, Region 5. CERCLIS No. MID002931228. 
Final report, 15:10231 (R;US) 

CARCINOMAS 

Cisplatin and radiotherapy in combination in advanced head 
and neck carcinomas, 15:11506 (RA;CS;In Slovak) 

Computerized tomography in monitoring ovarial carcinoma, 
15:11498 (RA;CS;In Slovak) 

Preliminary experience with 5-FU + CIS PT in combination with 
radiotherapy in advanced oropharyngeal, 15:11507 (RA;CS;In 
Slovak) 

CARDIOVASCULAR DISEASES 

Nuclear magnetic resonance imaging in patients with hyper- 
trophic and dilated cardiomyopathy, 15:11489 (R;FR;In French) 

Value of nuclear magnetic resonance imaging in cardiology, 
15:11491 (R;FR;In French) 

CAROLINA POWER LIGHT ROBINSON-2 REACTOR 

See ROBINSON-2 REACTOR 


15:11597 
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CAROTENOIDS 


CAROTENOIDS 
Temperature dependence of the lowest excited singlet-state 
lifetime of all-trans-G-carotene and fully deuterated all-trans- 
B-carotene, 15:10795 (J;US) 


CARPOOLING 
Evaluation of motorist information requirements for transitways. 
Research report, September 1986-August 1988, 15:10154 
(R;US) 
Summary of carpoo! survey data from the Katy, Northwest and 
Gulf Transitways. Interim report, September 1984-February 
1989, 15:10152 (R;US) 


CASEIN 
Symposium: Role of the extracellular matrix in mammary devel- 
opment. Regulation of milk protein and basement membrane 
gene expression: The influence of the extracellular matrix, 
15:11483 (J;US) 


CASINGS (WELL) 
See WELL CASINGS 


CASKS 

Corrosion behavior of Hastelloy C4 in a MgClz rich brine under 
gamma irradiation, 15:9212 (RA;US) 

Corrosion studies on POLLUX cask material, 15:9209 (RA;US) 

Corrosion studies on the material combination used for the 
POLLUX cask, 15:9210 (RA;US) 

Corrosion under gamma irradiation and stress corrosion crack- 
ing behavior of unalloyed steels in a MgCl, rich brine, 
15:9213 (RA;US) 

Long-term corrosion behavior of cathodicly protected cask ma- 
terials, 15:9211 (RA;US) 

Multi-purpose casks for the transport of radioactive materials: 
Example of container CF6 (design, safety criteria), 15:9200 
(R;IT;In Italian) 

CASTING 

in-plant demonstration of high-temperature EMAT system on 

continuous caster strand, 15:10979 (BA;US) 


CASTINGS 

Heterogeneities of WWER-1000 reactor pressure vessel rings, 
15:10433 (RA;CS;In Czech) 

Improving ultrasonic inspection of austenitic steels: A combined 
theoretical and experimental approach, 15:11077 (BA;US) 

Resonant modes in centrifugally cast stainless steel (CCSS) 
pipes, 15:11078 (BA;US) 

Segregate cracks in forgings of steels of various structural 
bases, 15:10434 (RA;CS;In Czech) 

Ultrasonic NDT and imaging of centrifugally cast stainless steel 
samples, 15:11079 (BA;US) 

Ultrasonic beam propagation in case stainless steel, 15:11076 
(BA;US) 

Ultrasonic examination of cast stainless steel component in nu- 
clear power pliant, 15:9673 (BA;US) 

CATALYST SUPPORTS 

Fischer-Tropsch synthesis on Ru/NaY catalysts: Effect of the 
acidity of the zeolite. Report for August 1986-July 1987, 
15:10766 (R; TW) 

Influence of gamma radiation on antibodies fixation on 
polystyrene. Application to ELISA enzyme immunoassay, 
15:11487 (R;FR;In French) 

Structure of supported metal catalysts derived from molecular 
bimetallic clusters, 15:10639 (BA;US) 

CATALYSTS 

Catalyst study for the decontamination of atmospheres contain- 
ing few traces of tritium, 15:9225 (R;FR) 

Effect of catalyst acidity on the hydrogen-donor content of a hy- 
drotreated coal liquid, 15:9064 (J;US) 

Recovery of principal metal values from waste-hydroprocessing 
catalysts. Report of Investigations/1989, 15:10288 (R;US) 

CATALYTIC COMBUSTORS 

Basic research on natural gas combustion phenomena-catalytic 
combustion. Final report, January 15, 1986-January 14, 1989, 
15:9160 (R;US) 

CATHODES 
See also PHOTOCATHODES 


Method of making a cathode from tungsten and iridium powders 
using a reaction product from reacting barium peroxide with 
an excess of tungsten as the impregnant, 15:9939 (P;US) 

Power generation test of photosynthesis microbiological cell, 
15:9519 (RA;JP;In Japanese) 

CATHODIC PROTECTION 
The cathodic protection of steel in real and simulated seawater 
environments, 15:10469 (R;GB) 
CAVITIES 
See also BOREHOLES 
ROCK CAVERNS 

Three dimensional scattering of elastic waves by surface corro- 

sion pits, 15:10860 (BA;US) 
CAVITY RESONATORS 

High tunability, high beam quality CO2 laser with SFUR cavity 
and beam expander, 15:11116 (R;IT) 

Pulse propagation theory for the Cerenkov free electron laser, 
15:11117 (R;IT) 

Short-period-wiggler free electron lasers with sheet electron 
beams, 15:12063 (BA;US) 

ccD 
See CHARGE-COUPLED DEVICES 
CE STANDARD REACTOR 

Evaluating operator performance on full-scope simulators: A 
pragmatic approach to an intractable measurement problem, 
15:9846 (J;US) 

Evaluation of the megawatt demand setter for load-follow opera- 
tion of C-E’s SYSTEM 80+, 15:9677 (J;US) 

Extending surveillance intervals for 24-month fuel cycles, 
15:9857 (J;US) 

CEA 
Status of the CEA [Commissariat a I'Energie Atomique] fuel ex- 
amination hot cell facilities, 15:10834 (J;US) 
CELL CONSTITUENTS 
See also CELL MEMBRANES 
CELL WALL 
ORGANOIDS 

Peculiarities of Saccharomyces cells death under subsequent ef- 
fect of 20 MeV electrons and fast neutrons (0.85 MeV) on the 
cellular and subcellular levels, 15:11583 (RA;SU;In Russian) 

CELL CULTURES 

Modification of microtubules polimerization by irradiation, 
15:11566 (RA;SU;In Russian) 

On some cell fundamental reactions induced by low dose irradi- 
ation, 15:11581 (RA;SU;In Russian) 

CELL GROWTH (ANIMAL) 

See ANIMAL CELLS 

CELL GROWTH (PLANT) 
See PLANT CELLS 
CELL KILLING 

Systemic model of reproductive cell death of mammalian cells: 
1. Model hypothesis and mathematical equations, 15:11557 
(RA;SU;In Russian) 

Systemic model of reproductive death of mammalian cells: 3. 
Effect of dose rate and fractionation, heavy ions RBE at low 
doses, 15:11559 (RA;SU;In Russian) 

Systemic models of reproductive death of mammalian cells un- 
der the effect of heavy ions: 2. Comparison with experimental 
data. Biophysical sense of model parameters, 15:11558 
(RA;SU;In Russian) 

CELL MEMBRANES 

Effect of high energy gamma and- electron beams on plasmatic 
and mitochondrial cell membranes of ehrlich ascites tumor, 
15:11579 (RA;SU;In Russian) 

Microdosimetric study of variability of macroeffects of ionizing 
radiation effects on biological and physico-chemical objects in 
processes with synergetic mechanism, 15:11565 (RA;SU;In 
Russian) 

Study of supmolecular structure in IBR-2 reactor, 15:11554 
(RA;SU;In Russian) 

CELL WALL 

Labelled lectins as cytochemical probes of the developing 

wheat grain, 15:9555 (BA;US) 
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CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLS (PLANT) 
See PLANT CELLS 
CELLULOSE 
Physicochemical processes in tracks of nuclear particles in cel- 
lulose nitrate detectors, 15:10796 (RA;SU;In Russian) 
Structure of radiation damages in dielectrics, 15:10627 
(RA;SU;In Russian) 
CEMENTING 
Evaluation of foamed cement squeeze treatments for low pres- 
sure highly permeable reservoirs, 15:9115 (RA;CA) 
CENTRAL RECEIVERS 
Multi-dimensional discrete ordinates solutions to combined mode 
radiation heat transfer problems and their application to a free- 
falling particle, direct absorption solar receiver, 15:9572 (R;US) 
CERAMIC MELTERS 
Glass mixing behavior in the WVDP vitrification melter, 15:9423 
(J;US) 
CERAMICS 
Appropriate Technology 
Report on the investigation and research on the measures for 
energy conservation in hydraulic and pneumatic systems in 
the fiscal 1988, 15:10180 (R;JP;in Japanese) 
Catalysts 
SNL-1 - Ceramic catalyst materials: Hydrous metal oxide ion- 
exchange supports for direct coal liquefaction, 15:10561 
(RA;US) 
Chemical Bonds 
Characterization of fiber-CVD matrix interfacial bonds, 15:10558 
(RA;US) 
Corrosion Resistance 
Effects of hot corrosion on the room-temperature strength of 
structural ceramics. Final report, 15:10519 (R;US) 
Damage 
Effect of microstructural damage on ultrasonic velocity and elas- 
tic moduli of partially stabilized zirconia, 15:10593 (BA;US) 
Energy Beam Deposition 
Laser applications for ceramic alloying on metallic surfaces, 
15:10535 (RA;IT) 
Fabrication 
CERAMATEC-1 - Design, fabrication, and interface characteri- 
zation of ceramic fiber-ceramic matrix composites, 15:10547 
(RA;US) 
Characterization of fiber-CVD matrix interfacial bonds, 15:10558 
(RA;US) 
GT-1 - Development of advanced fiber-reinforced ceramics, 
15:10549 (RA;US) 
ORNL-1(A) - Fabrication of fiber-reinforced composites, 
15:10557 (RA;US) 
PNL-1 - Advanced materials and electrochemical processes in 
high-temperature solid electrolytes, 15:10560 (RA;US) 
Heat Engines 
US Army workshop on low-heat-rejection engines (4th). Ses- 
sions report for 29-31 March 1989, 15:10390 (R;GB) 
US Army workshop on low-heat-rejection engines (4th). Sum- 
mary of presentations 29-31 March 1989, 15:10391 (R;GB) 
Interfaces 
Surfaces and interfaces of ceramic materials, 15:10518 (R;FR) 
Joining 
INEL-1(B) - Joining of silicon carbide-reinforced ceramics, 
15:10551 (RA;US) 
Materials Testing 
Assessment of strength limiting flaws in ceramic heat exchanger 
components, Phase 2: Final report, December 4, 1986— 
January 31, 1989, 15:10533 (R;US) 
Mechanical Properties 
Effects of hot corrosion on the room-temperature strength of 
structural ceramics. Final report, 15:10519 (R;US) 


CERIUM ALLOYS 


Mechanical properties testing of ceramic fiber-ceramic matrix 
composites, 15:10555 (RA;US) 
NIST-1 - Structural reliability and damage tolerance of ceramic 
composites, 15:10554 (RA;US) 
VPI-1 - Investigation of properties and performance of ceramic 
composite components, 15:10562 (RA;US) 
Nondestructive Testing 
ANL-1 - Development of nondestructive evaluation methods for 
and effects of flaws on the fracture behavior of structural ce- 
ramics, 15:10546 (RA;US) 
Failure prediction of ceramic refractories by discriminant analy- 
sis of vibrational resonance data, 15:10591 (BA;US) 
Nondestructive evaluation of advanced ceramic composite ma- 
terials, 15:10550 (RA;US) 
Quality control applications of discrimination technology devel- 
oped for the Strategic Defense Initiative, 15:11089 (BA;US) 
Porosity 
Dynamic porosity variations in ceramics, 15:10590 (BA;US) 
Powder Metallurgy 
Powder processing at Oak Ridge National Laboratory, 15:10047 
(J;US) 
Powders 
High-purity substances for new ceramic materials, 15:10538 
(RA;SU;in Russian) 
Refining 
High-purity substances for new ceramic materials, 15:10538 
(RA;SU;In Russian) 
Sintering 
ORNL-1(D) - Microwave sintering of ceramics, 15:10559 (RA;US) 
Statistical Data 
Report on the investigation and research on the measures for 
energy conservation in hydraulic and pneumatic systems in 
the fiscal 1988, 15:10180 (R;JP;in Japanese) 
Superconductors 
Preparation of high-temperature superconducting ceramics: Its 
characterization using X-ray diffractometers, 15:11915 
(RA;AR;In Spanish) 
Surface Treatments 
Composite for smoothing the surface of ceramic substrates, 
15:10520 (TG;US) 
Surfaces 
Surfaces and interfaces of ceramic materials, 15:10518 (R;FR) 
Technology Utilization 
Potential applications of structural ceramic composites in gas 
turbines, 15:10584 (RA;US) 
Thermal Testing 
Quantitative thermal wave characterization of coating adhesion 
defects, 15:11001 (BA;US) 
Time-resolved infrared radiometric 
15:10999 (BA;US) 
Ultrasonic Testing 
Guided elastic interface waves for ceramic joint evaluation, 
15:11069 (BA;US) 
High efficiency-high frequency transducers for ceramic inspec- 
tion, 15:10948 (BA;US) 
interaction between an incident wave and a dynamically trans- 
forming inhomogeneity, 15:10592 (BA;US) 
X-Ray Diftractometers 
Preparation of high-temperature superconducting ceramics: Its 
characterization using X-ray diffractometers, 15:11915 
(RA;AR;In Spanish) 
CERAMICS INDUSTRY 
NO, emissions and reduction measures in the metals and ceramic 
industries: Current status and advances, 15:9081 (TJ;GB) 
CERIUM 
Energy-dispersive X-ray fluorescence analysis of cerium in fer- 
rosilicon, 15:10702 (RA;AR;In Spanish) 
CERIUM 144 
Autoradiographic examination of gastrointestinal lymphoid tis- 
sue in intact and irradiated rats, 15:11548 (RA;SU;In Russian) 
CERIUM ALLOYS 
Beyermann and Gruener reply, 15:10494 (J;US) 
Heavy-fermion behavior in CelnPty, 15:10505 (J;US) 


imaging of coatings, 
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CERIUM OXIDES 


CERIUM OXIDES 

Development and evaluation of coatings and claddings for pro- 
tection of high temperature alloys used in coal conversion 
processes: COST 501, CCR 2: Final report, September 
1983—August 1987, 15:10419 (R;LU) 

Transformation zone shape, size, and crack-growth-resistance 
(R-curve) behavior of ceria-partially-stabilized zirconia poly- 
crystals, 15:10515 (R;US) 

X-ray absorption study of cerium in the passive film on alu- 
minum, 15:10603 (J;US) 

CERMETS 
An ultrasonic evaluation of damage in cermets, 15:10594 (BA;US) 
CESIUM 

Cesium adsorption with zeolites from nuclear high salt content 
alkaline wastes, 15:9268 (R;IT) 

Experience operating a process for decontaminating liquid ra- 
dioactive waste, 15:9424 (J;US) 

CESIUM 137 

Approach to standardization of permissible content of heavy 
natural radioisotopes in irrigating water, 15:11376 (RA;SU;iIn 
Russian) 

CESIUM HYDROXIDES 

Novel concept development of an internal recirculation catalyst 
for mild gasification: Final report, August 1986—-December 
1988, 15:9044 (R;US) 

CHANNELING 

Gas coning correlations for reefs with a diminishing oil leg, 

15:9119 (RA;CA) 
CHARGE DENSITY 

Study on lightning parameters in the light of long gap discharge 

phenomena, 15:9897 (R;JP;in Japanese) 
CHARGE-COUPLED DEVICES 

Development and test of fully depleted pn-CCD’s for x-ray de- 
tection, 15:11238 (BA;US) 

Linear CCD with enhanced x-ray quantum efficiency, 15:11237 
(BA;US) 

CHARGED PARTICLES 
See also ALPHA PARTICLES 
DEUTERONS 
TRITONS 

Gravitational analogs of the Aharonov-Bohm effect, 15:11933 
(J;US) 

Saturation of the thermal energy deposited in Au and Th nuclei 
by Ar projectiles between 27 and 77 MeV/u, 15:11822 (R;FR) 

Search for heavy stable particles in 1.8-TeV pp collisions at the 
Fermilab collider, 15:11763 (J;US) 

CHARGED-PARTICLE ACTIVATION 
See ACTIVATION ANALYSIS 
CHARGED PARTICLES 
CHARGED-PARTICLE PRECIPITATION 
See also ELECTRON PRECIPITATION 
PROTON PRECIPITATION 

Anomalous UV auroral spectra during a large magnetic distur- 

bance, 15:11707 (R;US) 
CHARGED-PARTICLE TRANSPORT 

See also PROTON TRANSPORT 

Charged Particle Beam Research Program quarterly report, 
Aprit-June 1989, 15:11162 (R;US) 

Employment of energy notion of ion production in experimental 
microdosimetry, 15:11860 (RA;SU;In Russian) 

CHARGED-PARTICLE TRANSPORT THEORY 

Montecarlo methods in electron transport problems. Part 1. The- 

oretical basis, 15:11722 (R;IT) 
CHARM PARTICLES 
Study of heavy particle production: Annual progress report 
1989-1990, 15:11758 (R;US) 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 
Measurement of size distribution of coal char in coal derived 
gas, 15:9040 (R;JP;ln Japanese) 
CHEMICAL ANALYSIS 
See also ACTIVATION ANALYSIS 
QUANTITATIVE CHEMICAL ANALYSIS 
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8. All-union conference on the methods of preparation and anal- 
ysis of high-purity substances. Part 1: Abstracts, 15:10738 
(R;SU;In Russian) 

Capillary column GC-MS and GC-MS/MS detection of chemical 
warfare agents and their hydrolysis products in a complex air- 
borne matrix, 15:11300 (R;CA) 

CHEMICAL EFFLUENTS 

7 day chronic ceriodaphnia toxicity test — reproductive: F/H area 
ETF discharge: Test date January 13, 1989, 15:11641 (R;US) 

Ceriodaphnia survival/reproduction test: F/H area ETF dis- 
charge: Test date, February 16, 1989, 15:11642 (R;US) 

Ceriodaphnia survivaVreproduction test: F/H area ETF dis- 
charge: Test date, June 17, 1989, 15:11643 (R;US) 

Uranium oxide plant process condensate effluent neutralization, 
15:9195 (R;US) 

CHEMICAL EXPLOSIONS 

Mathematical analysis of a two-phase model for reactive granu- 

lar material, 15:11278 (R;US) 
CHEMICAL EXPLOSIVES 

Coherent anti-Stokes Raman spectroscopy of 
compressed liquid oxygen, 15:11279 (J;US) 

Health assessment for Louisiana Army Ammunition Piant, 
Shreveport, Webster County, Louisiana, Region 6. CERCLIS 
No. LA0213820533. Preliminary report, 15:10318 (R;US) 

CHEMICAL HEAT PIPES 

Cyclic performance of a sodium heat pipe, solar reformer, 

15:9561 (J;US) 
CHEMICAL INDUSTRY 

Evolution of energy intensity in the national chemical industry of 
Italy: Overview, forecasting to the year 2000, investments 
and incentives, 15:10165 (RA;IT;In Italian) 

Health assessment for Anderson Development Company, 
Adrian, Michigan, Region 5. CERCLIS No. MID002931228. 
Final report, 15:10231 (R;US) 

CHEMICAL MUTAGENS 

See MUTAGENS 

CHEMICAL PLANTS 

Energy recovery from waste treatment plant, 15:10169 (RA;IT;In 
Italian) 

Screening alternative structures for plant control systems: 
Progress report, October 1, 1987-September 30, 1988, 
15:10172 (R;US) 

CHEMICAL PREPARATION 

8. All-union conference on the methods of preparation and anal- 
ysis of high-purity substances. Part 1: Abstracts, 15:10738 
(R;SU;In Russian) 

CHEMICAL REACTIONS 
See also CORROSION 
DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
OXIDATION 
POLYMERIZATION 

Effect of biast-furnace slag and fly ash on the control of alkali 

aggregate reaction, 15:9073 (R;JP;ln Japanese) 
CHEMICAL REACTORS 

A new method for the numerical solution of Fredholm integral 

equations of the first kind, 15:10767 (B;US) 
CHEMICAL VAPOR DEPOSITION 

GT-1-(A) - Modeling of fibrous preforms for CVD infiltration, 

15:10548 (RA;US) 
CHEMICAL WARFARE AGENTS 

Capillary column GC-MS and GC-MS/MS detection of chemical 
warfare agents and their hydrolysis products in a complex air- 
borne matrix, 15:11300 (R;CA) 

CHEMICAL WASTES 

Health assessment for North U Drive, Springfield, Missouri, Re- 
gion 7. CERCLIS No. MOD007163108. Preliminary report, 
15:11446 (R;US) 

CHEMISTRY 
See also BIOCHEMISTRY 
SOIL CHEMISTRY 
WATER CHEMISTRY 

Discussion of the “Profile plots in inference and modeling in 

chemistry”, 15:10673 (R;US) 
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CHEMISTRY (WATER) 
See WATER CHEMISTRY 


CHERNOBYLSK-4 REACTOR 

Carburization as a mechanism for the release of radionuclides 
during the Chernobyl accident, 15:9706 (BA;US) 

Meteorological data related to the Chernobyl accident, 15:9809 
(R;FR) 

Peculiarities in realization of personnel monitoring of population 
under conditions of prophylactic medical examination in con- 
taminated zones due to Chernobyl’ accident, 15:11880 
(RA;SU;in Russian) 

CHESAPEAKE BAY 

Long-term benthic monitoring and assessment program for the 
Maryland Portion of Chesapeake Bay: Interpretive report. Fi- 
nal report, 1984-1988, 15:11439 (R;US) 

CHI RESONANCES 

See MESONS 


CHI-2800 RESONANCES 
See MESONS 


CHI-3455 RESONANCES 
See MESONS 


CHILDREN 
Effects of ambient ozone on respiratory function in active, nor- 
mal children, 15:11620 (R;US) 


CHINA 
Prospects for the composite development and utilization of elec- 
tric power. Report on Japan-China joint research, 15:10064 
(R;JP;in Japanese) 
CHINESE HAMSTER 
See HAMSTERS 


CHIRAL SYMMETRY 
Manifold-splitting regularization, self-linking, twisting, writhing 
numbers of space-time ribbons, 15:11799 (J;US) 
CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 
CHLORINE 


CHLORATES 

Electrocatalysis of anodic oxygen transfer reactions: Compari- 
son of structural data with electrocatalytic phenomena for 
bismuth-doped lead dioxide, 15:10789 (J;US) 

Solution thermodynamics of first-row transition elements: Molal 
volumes of aqueous MnClo, Mn(ClO,4)o, CoCle, Co(ClO,4)o, 
FeClo, and Fe(ClO4)o, from 15 to 55sup OC, 15:10770 (J;US) 

CHLORIDES 

See also AMMONIUM CHLORIDES 
CALCIUM CHLORIDES 
COBALT CHLORIDES 
IODINE CHLORIDES 
IRON CHLORIDES 
MANGANESE CHLORIDES 
RUBIDIUM CHLORIDES 
ZINC CHLORIDES 

Source signatures in cloud water, 15:11363 (BA;US) 


CHLORINATED ALIPHATIC HYDROCARBONS 
See also PVC 
VINYL CHLORIDE 
Health assessment for Chem-Dyne Groundwater Investigation, 
Hamilton, Ohio, Region 5. CERCLIS No. OHD074727793. Fi- 
nal report, 15:10284 (R;US) 
Health-hazard evaluation report HETA 86-380-1957, York Inter- 
national Corporation, Madisonville, Kentucky, 15:11624 (R;US) 
Homogeneous hydrolysis rate constants for selected chlorinated 
methanes, ethanes, ethenes, and propanes, 15:11414 (R;US) 


CHLORINATED AROMATIC HYDROCARBONS 

Fiscal Year 1988 proram report: South Carolina Water Re- 
sources Research Institute, 15:11437 (R;US) 

Health-hazard evaluation report HETA 80-000-007, Interim re- 
port No. 1. Technical Assistance Project No. TA 80-7, General 
Services Administration, National Capital Region, Washing- 
ton, DC, 15:11623 (R;US) 

In-situ stabilization/solidification of PCB (polychlorinated 
biphenyls)-contaminated soil, 15:11398 (R;US) 


CHROMIUM-NICKEL STEELS 


Superfund Record of Decision (EPA Region 1): Pinette’s Sal- 
vage Yard, Aroostook County, ME. (First remedial action), 
May 1989. Final report, 15:10240 (R;US) 

CHLORINE 
Mechanistic study of chlorine removal from coal by high- 
temperature leaching, 15:9032 (RA;US) 

CHLORINE 36 

Anno decimo session, 15:11714 (RA;US) 
CHLORINE CHLORIDES 

See CHLORINE 
CHLORINE IODIDES 

See lIODINE CHLORIDES 
CHONDRITES 

Cumberland Falls chondritic inclusions: Ill. Consortium study of 
relationship to inclusions in Allan Hills 78113 aubrite, 
15:11659 (J;US) 

CHONDROSARCOMAS 

See SKELETAL DISEASES 
CHROMATID DELETIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMATIN 

Chemical modification of cytogenetic effect in case of man lym- 
phocytes irradiation with neutron beams at Gp stage, 
15:11591 (RA;SU;In Russian) 

Cluster description of physical stage of cell radiation injury, 
15:11560 (RA;SU;In Russian) 

Cytogenetic effect of gamma- and neutron beams in case of 
chromatin structure change, 15:11590 (RA;SU;In Russian) 

Effect of radiation of various let on chromatin state in rat irradi- 
ated hepatocytes, 15:11570 (RA;SU;in Russian) 

Radiation effect on chromatin as a new approach to the analysis 
of superspiralized ring DNA domains of cell genome, 
15:11578 (RA;SU;In Russian) 

CHROMIUM 

Locating and estimating air emissions from sources of chro- 
mium. Supplement. Final report, 15:11325 (R;US) 

Photothermal evaluation of diffusion coatings, 15:10998 (BA;US) 

Use of Selenastrum capricornutum to assess the toxicity poten- 
tial of surface and ground-water contamination caused by 
chromium waste, 15:11429 (R;US) 

CHROMIUM ALLOYS 
See also ALLOY-MAR-M246 
CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
STEEL-CR2MOV 
STEEL-CRMOV 

Application of molecular dynamics to the study of hydrogen em- 
brittlement in Ni-Cr-Fe alloys, 15:10511 (J;US) 

Development and evaluation of coatings and claddings for pro- 
tection of high temperature alloys used in coal conversion 
processes: COST 501, CCR 2: Final report, September 
1983—August 1987, 15:10419 (R;LU) 

Induced effects in Fe-Ni-Cr austenitic alloys by electron irradia- 
tion, 15:10420 (R;FR;In French) 

CHROMIUM IONS 

Spectrum of H-like chromium from the FT tokamak, 15:11948 

(R;IT) 
CHROMIUM OXIDES 
Synthesis of air-sinterable lanthanum chromite powders, 
15:10082 (R;US) 
CHROMIUM STEELS 
The microstructure of chromium-tungsten steels, 15:10484 (J;US) 
CHROMIUM-MOLYBDENUM STEELS 

Fracture toughness of ferritic alloys at very high neutron expo- 
sures, 15:12051 (R;US) 

Stress-controlled inelastic behavior of modified 9 Cr-1 Mo steel 
at elevated temperatures, 15:9686 (J;US) 

CHROMIUN-NICKEL STEELS 
See also CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-CR18NI10T! 
STEEL-CR18NI12TI 
STEEL-CR18NI8 

Crystallization of two-phase austenitic-ferritic overlay metals 

and its effect on crack formation, 15:10458 (RA;CS;In Czech) 
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CHROMIUM-NICKEL STEELS 


Degradation of steel O6Cr13Ni4 due to long-term exposure at 
temperature of 400 degC, 15:10422 (RA;CS;In Czech) 

Radiometric investigation of effect of decontamination agents on 
corrosion behavior of structural materials for nuclear power 
engineering, 15:10427 (RA;CS;In Czech) 

CHROMIUM-NICKEL-MOLYBDENUM STEELS 

Effect of hydrogen on the embrittlement of heat affected zones 
of the inner wall of a reactor pressure vessel, 15:10457 
(RA;CS;in Czech) 

Effect of material and technology factors on properties of steels 
for WWER-1000 components, 15:9668 (RA;CS;in Czech) 

Fracture mechanics parameters of WWER-1000 reactor pres- 
sure vessel materials, 15:10445 (RA;CS;In Czech) 

Fracture toughness of WWER-1000 reactor pressure vessel 
material, 15:10444 (RA;CS;In Czech) 

Heterogeneities of WWER-1000 reactor pressure vessel rings, 
15:10433 (RA;CS;in Czech) 

Material and metallurgical aspects of manufacture of WWER- 
1000 reactor pressure vessel semiproducts, 15:10432 
(RA;CS;In Czech) 

Material data used to assess the life of nuclear power pliant 
components with respect to repeated and variable stress, 
15:10449 (RA:CS;In Czech) 

Mechanical and metallurgical characteristics of steel 10MnNi2Mo 
for reactor supporting ring, 15:10436 (RA;CS;In Czech) 

Radiation damage of WWER-1000 reactor pressure vessel 
steel, 15:10439 (RA;CS;In Czech) 

Strength and plasticity of base material and heat-affected zone 
of CrMoV and CrMoVNi steels at temperatures up to 780 
degC, 15:10454 (RA;CS;In Slovak) 

Temperature dependence of fracture toughness of Cr-Ni-Mo-V 
steel found on small test bodies, 15:10452 (RA;CS;In Czech) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 

Chemical modification of cytogenetic effect in case of man lym- 
phocytes irradiation with neutron beams at Gp stage, 
15:11591 (RA;SU;in Russian) 

Chromosomal aberrations in somatic cells of drosophila ra- 
diosensitive mutants. Effect of dose fractionation of gamma 
radiation, 15:11568 (RA;SU;in Russian) 

Comparative study of micronuclear and metaphase methods of 
analysis of radiation-induced chromosomal aberrations, 
15:11585 (RA;SU;in Russian) 

Direct and inverse problems of statistics of cromosomal aberra- 
tions, 15:11589 (RA;SU;In Russian) 

Efficiency of cytogenetic effect of slow recoil nuclei, 15:11577 
(RA;SU;In Russian) 

Protection of mammalian cell chromosomes from structural in- 
juries induced by ionizing radiation using dextran derivatives of 
aminoalkylthiophosphoric acid, 15:11556 (RA;SU;In Russian) 

Regularities of structural injuries in man lymphocyte chromo- 
somes at Go stage under gamma- and neutron beams, 
15:11576 (RA;SU;In Russian) 

CHROMOSOME ABERRATIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 

See CHROMOSOMAL ABERRATIONS 
CIRCUIT BREAKERS 

Technical findings for proposed integrated resolution of Generic 

Issue 128, electric power reliability, 15:9817 (R;US) 

CIRCUITS (ELECTRONIC) 

See ELECTRONIC CIRCUITS 
CIRCUITS (MAGNETIC) 

See MAGNETIC CIRCUITS 
CIRCULAR POINT COLLECTORS 

See PARABOLIC DISH COLLECTORS 
CITIES 

See URBAN AREAS 
CLADDING 

A versatile apparatus for studying irradiated fuel behavior, 
15:9194 (R;US) 
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CLAYS 
Studies of radionuclide sorption by clays in the Culebra 
Dolomite at the WIPP [Waste Isolation Pilot Plant] site, south- 
eastern New Mexico, 15:9416 (R;US) 


CLEAN AIR ACT 
Benzene emissions from coke by-product recovery plants, 
benzene storage vessels, equipment leaks, and ethyiben- 
zene/styrene process vents: Background information and 
responses to technical comments for 1989, final decisions. Fi- 
nal report, 15:11339 (R;US) 
Reranking of area sources in light of seasonal/regional emission 
factors and state/local needs. Final report, 15:11342 (R;US) 
CLEAN ROOMS 
Report on the investigation and research on energy conservation 
technologies of a clean room, 15:10181 (R;JP;In Japanese) 


CLEANING 
See also AIR CLEANING 
DECONTAMINATION 
Alternative control technology document: Halogenated solvent 
cleaners. Final report, 15:11327 (R;US) 


CLIMATES 
Linkages between climate change and stratospheric ozone de- 
pletion, 15:11346 (R;US) 
Scientific linkages in global change, 15:11347 (R;US) 
[Landscape-ecological impact of climatic change]: Foreign trip re- 
port, November 30, 1989—December 8, 1989, 15:11317 (R;US) 
CLOSED-CYCLE MHD GENERATORS 
Parametric analysis of space nuclear-MHD generator for 
gigawatt-level power, 15:9798 (BA;US) 
CLOSURES 
Postclosure risks at the proposed Yucca Mountain repository: A 
review of methodological and technical issues, 15:9239 (R;US) 
CLOUDS 
Anomalous electric fields associated with clouds growing over a 
source of negative space charge, 15:11370 (J;US) 
Both sides now: The chemistry of clouds, 15:11362 (BA;US) 
Characterization of cloud chemistry and frequency of canopy 
exposure to clouds in the Sierra Nevada. Final report, 
15:11334 (R;US) 
Source signatures in cloud water, 15:11363 (BA;US) 
CLOVER 
Recognition of Rhizobiumtrifolii by the white clover lectin tri- 
foliin A, 15:9525 (BA;US) 
CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 


CLUSTERS (SOLID) 
See SOLID CLUSTERS 


CLUSTERS (STAR) 
See STAR CLUSTERS 


CO-GENERATION 
See COGENERATION 
COAL 
Bioconversion 

1989 symposium on biological processing of coal and coal- 

derived substances: Proceedings, 15:9053 (R;US) 
Biodegradation 

Biochemistry and microbiology of coal and coal constituents, 
15:9483 (R;DE;In German) 

Microbial removal of organic sulfur from coal (bacterial degrada- 
tion of sulfur containing heterocyclic compounds), 15:9051 
(RA;US) 

Biotechnology 

Biochemistry and microbiology of coal and coal constituents, 

15:9483 (R;DE;iIn German) 
Chemical Reaction Kinetics 

Coal flotation and flocculation in the presence of humic acids, 
15:9033 (RA;US) 

Mechanistic study of chlorine removal from coal by high- 
temperature leaching, 15:9032 (RA;US) 

Reactivity of whole coals, selected pure maceral fractions, and 
cleaned coal products, 15:9065 (RA;US) 





Chemical Reactions 

Novel concept development of an internal recirculation catalyst 
for mild gasification: Final report, August 1986—-December 
1988, 15:9044 (R;US) 

Coal Gasification 
Coal conversion techniques, 15:9087 (R;NL;in Dutch) 
Combustion Products 

Mechanisms of nitrous oxide formation in coal flames, 15:9088 
(R;US) 

Trace elements in coal and coal wastes, 15:9074 (R;US) 

Comparative Evaluations 

Fuel oil-coal competition in the industrial sector: Report 3.5.5, 

15:9130 (RA;CA) 
Conversion 

Measurement and modeling of advanced coal conversion pro- 
cesses: Ninth quarterly report, October 1, 1988-December 
31, 1988, 15:9045 (R;US) 

Measurement and modeling of advanced coal conversion pro- 
cesses: Tenth quarterly report, January 1, 1989—March 31, 
1989, 15:9046 (R;US) 

Termination and decommissioning of coal conversion projects: 
Part 1, Requirements review, 15:10049 (R;US) 

Termination and decommissioning of coal conversion projects: 
Part 2, Candidate methods and types of decommissioning, 
15:10050 (R;US) 

Desulfurization 

Corona enhanced absorption of SO2/NO,, 15:9050 (RA;US) 

Genetic approach to microbial coal desulfurization, 15:9052 
(RA;US) 

Microbial removal of organic sulfur from coal (bacterial degrada- 
tion of sulfur containing heterocyclic compounds), 15:9051 
(RA;US) 

Studies of the energetics of C-S bond-breaking reactions in radi- 
cal ions derived from coal model compounds, 15:9067 (RA;US) 

Economics 
Fuel oil-coal competition in the industrial sector: Report 3.5.5, 
15:9130 (RA;CA) 
Fluidized-Bed Combustion 
Coal conversion techniques, 15:9087 (R;NL;in Dutch) 
Gasification 

The HYDROCAREB process for environmentally acceptable and 
economically competitive coal-derived fuel for the utility and 
heat engine market, 15:9038 (R;US) 

Leachates 

Chemical and microbiological factors influencing the leaching of 
trace metals and trace organics from coal. Final report, 
15:9069 (R;US) 

Meetings 

Biochemistry and microbiology of coal and coal constituents, 

15:9483 (R;DE;In German) 
Molecular Structure 

1989 symposium on biological processing of coal and coal- 

derived substances: Proceedings, 15:9053 (R;US) 
Physical Properties 

Comminution employing liquid nitrogen pretreatments, 15:9036 
(RA;US) 

Measurement and modeling of advanced coal conversion pro- 
cesses: Ninth quarterly report, October 1, 1988—-December 
31, 1988, 15:9045 (R;US) 

Solids Fiow 

Study of dense phase cohesive coal transport in plugs: Quar- 

terly report, September-December 1989, 15:9079 (R;US) 
Solubility 

Studies of metal ammonia interactions with aromatic substrates: 
Progress report, January 1, 1989-December 31, 1989, 
15:10735 (R;US) 

Surface Properties 

Modification of coal surfaces with methyl radicals, 15:9066 
(RA;US) 

Study of interfacial properties in the liquid CO2-water-coal sys- 
tem, 15:9037 (J;US) 

Water Removal 

Coal-water interactions and preparation of dewatered ultrafine 

clean coal, 15:9034 (RA;US) 


COAL MINING 


Electro-osmotically enhanced dewatering/deliquoring of fine 

particle coal, 15:9035 (RA;US) 
Wettability 

Study of interfacial properties in the liquid CO2-water-coal sys- 

tem, 15:9037 (J;US) 
COAL DEPOSITS 

See also COAL SEAMS 

Fossil-fuel resources: Remote sensing. March 1973-September 
1989 (Citations from the International Aerospace Abstracts 
data base). Report for March 1973-September 1989, 
15:10053 (R;US) 

Quarterly review of methane from coal seams technology. Vol- 
ume 6, Numbers 3 and 4. June 1989, 15:9146 (R;US) 

COAL FINES 

Development of low load burner system for coal-fired boilers 
(Part 1). Study of stable combustion condition on the low load 
combustion, 15:9085 (R;JP;In Japanese) 

The significance of high shear viscosity for the atomization of 
coal-water fuel, 15:9070 (BA;US) 

COAL GASIFICATION 

A final report on the Great Plains Gasification Project’s environ- 
mental, health, and safety information data system, 15:9059 
(R;US) 

Assessing initial-cost growth and subsequent long-term cost im- 
provement in coal-to-SNG processes. Final report, 15:9062 
(R;US) 

Industrial pilot project in the field of liquefaction and gasification 
of solid fuels: Demonstration project: Final report, 15:9055 
(R;LU) 

Long term reliability of desulfurization sorbent for hot coal gas. 
Influence of carbon deposition (Part 1), 15:9039 (R;JP;In 
Japanese) 

Measurement and modeling of advanced coal conversion pro- 
cesses: Ninth quarterly report, October 1, 1988—-December 
31, 1988, 15:9045 (R;US) 

Performance evaluation of a ceramic cross-flow filter on a bench- 
scale coal gasifier, Volume 2: Final report, 15:9042 (R;US) 

Project monitoring plan for the Great Plains Gasification Project, 
15:10052 (R;US) 

COAL GASIFICATION PLANTS 

Conceptual design and cost estimate for zinc ferrite plant sec- 
tion, 15:9043 (R;US) 

Cost-effective sulfur control strategies for the Great Plains gasi- 
fication project, 15:9076 (J;US) 

Measurement of size distribution of coal char in coal derived 
gas, 15:9040 (R;JP;in Japanese) 

COAL INDUSTRY 

Mobilization of mineral energy resources: A dynamic approach 

(TS 3.2): Report 3.3.1, 15:9030 (RA;CA) 
COAL LIQUEFACTION 

Coal liquefaction process solvent characterization and evalua- 
tion: Final report, 15:9047 (R;US) 

Design a commercial in-situ hydrogen measurement instrument 
for the coal liquefaction plant: Final report, 15:9048 (R;US) 

Industrial pilot project in the field of liquefaction and gasification 
of solid fuels: Demonstration project: Final report, 15:9055 
(R;LU) 

Survey concerning coal liquefaction total system, 15:9057 
(R;JP;In Japanese) 

Survey on improvement of coal liquefaction technique and its 
economic effect (Il), 15:9058 (R;JP;in Japanese) 

COAL LIQUEFACTION PLANTS 

Effect of catalyst acidity on the hydrogen-donor content of a hy- 

drotreated coal liquid, 15:9064 (J;US) 
COAL LIQUIDS 

Effect of catalyst acidity on the hydrogen-donor content of a hy- 

drotreated coal liquid, 15:9064 (J;US) 
COAL MINING 

Assessment of experimental longwall recovery rooms for 
increasing productivity and expediting equipment-removal op- 
erations. Report of investigations/1989 (Final), 15:9077 (R;US) 

Effects of abandoned multiple-seam workings on a longwall in 
Virginia, 15:9078 (R;US) 
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COAL PREPARATION 

See also LICADO PROCESS 

Fourth annual coal preparation, utilization and environmental 
control contractors’ conference: Abstracts, 15:9031 (R;US) 

Trace elements in coal and coal wastes, 15:9074 (R;US) 

COAL SEAMS 

Drilling horizontal well while maintaining a constant well bore 

pressure, 15:9124 (BA;US) 
COAL TAR 
Lamb wave modes in coal-tar-coated steel plates, 15:11005 
(BA;US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-OIL MIXTURES 
See COAL 
FUEL OILS 
FUEL SLURRIES 
COATINGS 
See also DIFFUSION COATINGS 
ELECTRODEPOSITED COATINGS 
PAINTS 
PROTECTIVE COATINGS 
SPRAYED COATINGS 
VAPOR DEPOSITED COATINGS 

Delamination and crack detection by the synchronous heating 
method: Theoretical aspects, 15:11002 (BA;US) 

Rainbow test of advanced coatings for gas turbine blades and 
vanes: Final report, 15:9630 (R;US) 

Rayleigh and Love waves in cladded anisotropic medium, 
15:11004 (BA;US) 

Scattering of SH waves by cracks and delaminations in a 
cladded plate, 15:11003 (BA;US) 

COBALT ALLOYS 

See also ALLOY-MAR-M246 

Development and evaluation of coatings and claddings for pro- 
tection of high temperature alloys used in coal conversion 
processes: COST 501, CCR 2: Final report, September 
1983—August 1987, 15:10419 (R;LU) 

COBALT CHLORIDES 

Solution thermodynamics of first-row transition elements: Molal 
volumes of aqueous MnClo, Mn(ClO4)2, CoClo, Co(ClO,4)o, 
FeCl., and Fe(ClO,4)o, from 15 to 55sup OC, 15:10770 (J;US) 

COBALT OXIDES 
Band theory and the insulating gap in CoO, 15:10672 (J;US) 
COGENERATION 

Cogeneration: Potential and economic decision: Report 3.4.6, 
15:10056 (RA;CA) 

Computer-aided choice of optimal solutions for gas-turbine co- 
generation systems, 15:10174 (R;IT) 

COILS (ELECTRIC) 

See ELECTRIC COILS 
COILS (MAGNETIC) 

See MAGNET COILS 
COKING PLANTS 

Benzene emissions from coke by-product recovery plants, 
benzene storage vessels, equipment leaks, and ethylben- 
zene/styrene process vents: Background information and 
responses to technical comments for 1989, final decisions. Fi- 
nal report, 15:11339 (R;US) 

Health assessment for Koppers Coke, St. Paul, Minnesota, Re- 
gion 5. CERCLIS No. MND000819359. Preliminary report, 
15:10281 (R;US) 

COLD PLASMA 

A reflex glow discharge as a plasma source for broad area elec- 
tron beam generation, 15:11970 (BA;US) 

Cold fusion anomalies more perplexing than ever, 15:12002 
(J;US) 

COLD STORAGE 

Cold energy storage, 15:9922 (R;GB) 
COLLECTOR PROPERTIES 

See PERMEABILITY 
COLLECTOR PROPERTIES (ROCKS) 

See PERMEABILITY 
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COLLEGES 
See EDUCATIONAL FACILITIES 


COLLISIONLESS PLASMA 
Dimensionality effects in hybrid simulations of high Mach num- 
ber collisionless perpendicular shocks, 15:11701 (J;US) 


COLLOIDS 
See also EMULSIONS 
FOAMS 
GELS 
Formation of nonvolatile particulates from organic vapors. Tech- 
nical report, 1 March 1969-29 February 1972 (Final), 
15:11330 (R;US) 
Retention perturbations due to particle-wall interactions in sedi- 
mentation field-flow fractionation, 15:10728 (J;US) 


COLOGNE SPIRITS 
See ETHANOL 


COLUMBIUM 
See NIOBIUM 


COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 


COMANCHE PEAK-1 REACTOR 
Determining representativeness of separated wind speed/wind 
direction parameters, 15:9841 (J;US) 


COMANCHE PEAK-2 REACTOR 
Determining representativeness of separated wind speed/wind 
direction parameters, 15:9841 (J;US) 


COMBINED CYCLES 
Comparative exergy analysis of STIG and combined-cycle gas 
turbines, 15:9611 (R;IT) 


COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 


COMBINED STEAM-POWER GENERATION 
See COGENERATION 


COMBINED-CYCLE POWER PLANTS 

A comparative study of the ways of converting steam power plants 
to steam-gas combined cycle power plants, 15:9612 (R;IT) 

Conversion of steam and gas power plants to combined cycles, 
15:9633 (R;IT) 

Long term reliability of desulfurization sorbent for hot coal gas. 
Influence of carbon deposition (Part 1), 15:9039 (R;JP;in 
Japanese) 

Performance levels obtainable from steam-gas turbine com- 
bined cycles, 15:9631 (R;IT) 

Second-iaw analysis of combined gas-steam power plants, 
15:9632 (R;IT) 

COMBUSTION ENGINEERING STANDARD REACTOR 

See CE STANDARD REACTOR 


COMBUSTION PRODUCTS 

Assessing potential effects of incinerating organic wastes at 
sea: Using research to answer management questions, 
15:10185 (R;US) 

Baseline characterization of combustion products at the GRI 
(Gas Research Institute) conventional research house. Final 
report, October 1987-May 1988, 15:10127 (R;US) 

Chemical and biological characterization of products of incom- 
plete combustion from the simulated field burning of 
agricultural plastic, 15:11323 (R;US) 

Health assessment for Wedzeb Enterprises, Inc., Lebanon, Indi- 
ana, Region 5. CERCLIS No. IND980794374. Preliminary 
report, 15:10228 (R;US) 

Induced secondary combustion in wood stoves. Report for 
September 1988-March 1989, 15:9489 (R;US) 

Investigation of critical C/H/N/O reactions in NOx formation and 
removal in natural gas combustion. Annual report, July 1988- 
June 1989, 15:9159 (R;US) 

Mechanisms of nitrous oxide formation in coal flames, 15:9088 
(R;US) 

Primary gas toxicities and smoke-particle characteristics during 
a two-stage combustion of mine-conveyor belts: Develop- 
ment of a test parameter. Report of Investigations/1989, 
15:11631 (R;US) 





COMBUSTION PROPERTIES 
Development of low load burner system for coal-fired boilers 
(Part 1). Study of stable combustion condition on the low load 
combustion, 15:9085 (R;JP;ln Japanese) 
COMBUSTORS 
See also CATALYTIC COMBUSTORS 
Beneficiated fine-particle coal as a source of energy in small- 
scale applications, 15:9049 (RA;US) 
Fourth annual coal preparation, utilization and environmental 
control contractors’ conference: Abstracts, 15:9031 (R;US) 
COMETS 
See also HALLEY COMET 
Study of sampling systems for comets and Mars. Final report, 
15:11690 (R;US) 
COMMERCIAL BUILDINGS 
Development of an advanced heating section for ultrahigh- 
efficiency commercial rooftop air-conditioning package. 
Topical report, July 1986-July 1988, 15:10129 (R;US) 
Effective, low-cost HVAC controls upgrade in a small bank build- 
ing, 15:10089 (R;US) 
COMMERCIAL SECTOR 
Managing the waste stream: Background information for planning 
source separation programs. Final report, 15:10371 (R;US) 
COMMON MARKET 
Energy conservation household electrical appliances, 15:10068 
(RA;IT;In Italian) 
Energy conservation in Italy: opportunities and obstacles, 
15:10024 (RA;IT;In Italian) 
Energy management in Fiat Auto, Italy, 15:10161 (RA;IT;In Ital- 
ian) 
Revision of Italian radiation protection legislation: Adjustment to 
suit European legislation, 15:9464 (R;IT;In Italian) 
COMMUNICATIONS 
Long-wave atmospheric noise model. Phase 1. Volume 2. Mode 
parameters. Technical report, 18 September 1987-14 October 
1988, 15:11281 (R;US) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPACT IGNITION TOKAMAK 
Electromagnetic loads and structural response of the CIT vac- 
uum vessel to plasma disruptions, 15:12092 (BA;US) 
Electron cyclotron assisted startup and heating scenarios in the 
Compact Ignition Tokamak (CIT), 15:11945 (R;US) 
The compact ignition tokamak project overview, 15:12094 
(BA;US) 
The configuration development of the compact ignition tokamak 
device, 15:12110 (BA;US) 
COMPACT TORUS 
The plasma focus as a compact accelerator/plasma-target sys- 
tem: Experimental evidence, 15:12074 (BA;US) 
COMPLEXES 
See also BORON COMPLEXES 
CARBON COMPLEXES 
HYDROGEN COMPLEXES 
OXYGEN COMPLEXES 
RARE EARTH COMPLEXES 
4. All-union conference. The problems of solvation and com- 
plexing in solutins. Part 3: Summar of reports, 15:10748 
(R;SU;In Russian) 
COMPOSITE MATERIALS 
See also CERMETS 
SUPERCONDUCTING COMPOSITES 
Acoustic Testing 
Finite element model of stress wave topology in unidirectional 
graphite/epoxy: Wave velocities and flux deviations, 
15:10640 (BA;US) 
Rayleigh and Love waves in cladded anisotropic medium, 
15:11004 (BA;US) 
Anisotropy 
Anisotropy effects of lamb waves in composite plates, 15:10876 
(BA;US) 
Carbonization 
Sensors for carbonization control, 15:10646 (BA;US) 


COMPOSITE MATERIALS 
Ultrasonic Testing 


Eddy Current Testing 

Detecting micro-structure and flaws in composites using eddy- 
current instrumentation, 15:10651 (BA;US) 

Eddy current inspection of thick carbon fiber reinforced compos- 
ites, 15:11026 (BA;US) 

Electromagnetic Testing 
Liftoff: capacitive array sensors, 15:10970 (BA;US) 
Flexural Strength 

Biaxial flexing of a fiber-reinforced aluminum composite. Final 
report, 15:10620 (R;US) 

infrared Thermography 

Thermographic detection of delaminations in laminated struc- 
tures, 15:11040 (BA;US) 

Interfaces 

Investigations into the infiltration kinetics, wettability, and interfa- 
cial bond strength of Al/SiC composites. Annual report, 
15:10618 (R;US) 

Interferometry 

Detection of composite delaminations and broken solder joints 

by a full-field laser Doppler technique, 15:10997 (BA;US) 
Mechanical Properties 

Analysis of composite ring of compression test data, 15:10632 
(R;US) 

Composites as structural materials in fusion reactors, 15:12118 
(J;US) 

Materials challenges for the national aero-space plane, 
15:10637 (BA;US) 

Structural behavior of the reinforced copper conductor for the 
CIT TF coils, 15:10645 (BA;US) 

Microstructure 

The structure of silica-polysiloxane composites and its effects 

on their elastomeric properties, 15:10623 (R;US) 
Nondestructive Testing 

A flexible methodology for analysis of multiple-modality NDE 
data, 15:10952 (BA;US) 

Characterization of cracks in oxidation-protective coatings, 
15:11007 (BA;US) 

Damage assessment for composite materials based on struc- 
turally imbedded optical fibers and image enhanced 
backlighting, 15:11020 (BA;US) 

Design of a laser rf modulation phase sensitive scheme for 
sensing and decoding multimodal vibration in large composite 
space structures, 15:11019 (BA;US) 

Embedded fiber optic strain sensor, 15:10976 (BA;US) 

Fiber optic cure sensor for thermoset composites, 15:11021 
(BA;US) 

Low profile optical time domain fiber sensors for materials eval- 
uation, 15:11017 (BA;US) 

Manufacturing process control with VLSI-compatible sensors, 
15:10968 (BA;US) 

NDE applications of an optical technique for noncontact mea- 
surements of in-plane strains, 15:10916 (BA;US) 

Plasma spray deposition: A need for direct process control, 
15:10475 (BA;US) 

Photon Computed Tomography 

High resolution x-ray computed tomography for composites and 

electronics inspection, 15:10902 (BA;US) 
Physical Radiation Effects 

Analysis of singular stress fields in duplex fusion components, 

15:12116 (D;US) 
Radiation Attenuation Testing 

Fundamental aspects of micro-CT in cone-beam geometry, 

15:10897 (BA;US) 
Thermal Testing 

Numerical grid generation scheme for thermal simulations in 
laminated structures, 15:10950 (BA;US) 

Thermal diffusivity measurements in carbon-carbon composites, 
15:11035 (BA;US) 

Ultrasonic Testing 

A generalized eigenfunction expansion for elastodynamics, 
15:10868 (BA;US) 

Acoustoelasticity in fiber reinforced composites, 15:11053 
(BA;US) 
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COMPOSITE MATERIALS 
Ultrasonic Testing 


An integrated damage analysis of laminated composite plates, 
15:11039 (BA;US) 

Analysis of ultrasonic backscatter for porosity characterization in 
graphite-epoxy composites, 15:11028 (BA;US) 

Characterizing porosity of composite materials through digital 
ultrasonic waveform processing, 15:11030 (BA;US) 

Comparison of attenuation and phase velocity measurements in 
composites made using unipolar and bipolar pulses, 
15:10982 (BA;US) 

Correlation of ultrasonic imaging and destructive analyses of 
low energy impact events, 15:11037 (BA;US) 

Development of a pulse-echo ultrasonic squirter for detection of 
first layer delamination in composite structures, 15:10959 
(BA;US) 

Effects of bleeder cloth impressions on the use of polar 
backscatter to detect porosity, 15:11031 (BA;US) 

Graphite-fiber elastic constants: Determination from ultrasonic 
measurements on composite materials, 15:10647 (BA;US) 

Impact-induced delaminations in thermoset and thermoplastic 
composites, 15:10652 (BA;US) 

Inspection system for the in-situ inspection of aircraft composite 
structures, 15:10985 (BA;US) 

Laser detection of acoustic displacements by destabilizing a fre- 
quency stabilized helium neon iaser, 15:10914 (BA;US) 

Laser-based ultrasonics on Gr/epoxy composite. A systems 
analysis, 15:10911 (BA;US) 

Leaky Lamb wave phenomena in composites using pulses, 
15:11042 (BA;US) 

Leaky plate wave inspection of biaxial composites, 15:11041 
(BA;US) 

Marr-Hildreth enhancement of NDE images, 15:10933 (BA;US) 

Measuring in-plane elastic moduli of composites with arrays of 
phase-insensitive ultrasound receivers, 15:10649 (BA;US) 

Modeling ultrasonic beam propagation in graphite composites, 
15:10641 (BA;US) 

NDE of thick graphite/epoxy composites: Some approaches 
and problems, 15:11023 (BA;US) 

Nondestructive testing of thick aerospace honeycomb structures 
using through-transmitted ultrasonic guided waves, 15:11038 
(BA;US) 

Novel approaches for the ultrasonic NDE of thick and other 
composites, 15:11022 (BA;US) 

Reflection of ultrasonic waves by flaws in thick composites, 
15:11033 (BA;US) 

Scattering of SH waves by cracks and delaminations in a 
cladded plate, 15:11003 (BA;US) 

Single mode Lamb wave inspection of composite laminates, 
15:11025 (BA;US) 

Temperature dependence of the ultrasonic properties of 
AS4/lexan and XAS/lexan composite, 15:10650 (BA;US) 

Ultrasonic NDE of layered composites using pulsed laser, 
15:10913 (BA;US) 

Ultrasonic NDE of thick composite laminates, 15:11027 (BA;US) 

Ultrasonic detection of voids in ceramic composites, 15:11036 
(BA;US) 

Ultrasonic evaluation of in-plane and out-of-plane elastic proper- 
ties of composite materials, 15:10648 (BA;US) 

Ultrasonic evaluation of textures in metal-matrix composites, 
15:10653 (BA;US) 

Ultrasonic reflection and wave propagation in multilayered com- 
posite plates, 15:10879 (BA;US) 

Ultrasonic spectral analysis for characterization of composites, 
15:11024 (BA;US) 

Ultrasonic techniques for characterization of manufacturing de- 
fects in thick composites, 15:11034 (BA;US) 

Ultrasonic velocity change and dispersion due to porosity in 
composite laminates, 15:11029 (BA;US) 


X-Ray Radiography 
X-ray measurement and porosity in graphite/polyimide compos- 
ites, 15:11032 (BA;US) 


COMPOUND NUCLEI 
Experimental evidence of the third minimum in the fission bar- 
rier, 15:11826 (R;FR) 
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COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE 

An assessment of the hydrocarbon and compressed air storage 
potential of Nova Scotia salt deposits, 15:9919 (R;CA) 

Feasibility survey of CAES cavity in deep soft rock ground, 
15:9917 (R;JP;in Japanese) 

Investigation and study on compressed air storage power gen- 
eration system (Part 2), 15:9920 (R;JP;In Japanese) 

COMPRESSED AIR ENERGY STORAGE EQUIPMENT 

Borehole test on the prevention of the leakage of the gas stored in 

the previously unsaturated rock, 15:9916 (R;JP;In Japanese) 
COMPRESSED AIR STORAGE POWER PLANTS 

Investigation and study on compressed air storage power gen- 
eration system (Part 2), 15:9920 (R;JP;In Japanese) 

Recuperators for compressed-air energy storage plants: Final 
report, 15:9918 (R;US) 

COMPRESSIBLE FLOW 

Flux-corrected transport algorithms for two-dimensional com- 
pressible magnetohydrodynamics. Interim report, January 
1987-June 1989, 15:11748 (R;US) 

Three-dimensional non-viscous compressible flows: Numerical 
solution (axial turbomachines), 15:10808 (RA;IT;In Italian) 

COMPRESSORS 

Energy conservation in a refrigeration plant by application of a 

two speed motor, 15:10360 (R;NL;in Dutch) 
COMPTON EFFECT 

Further investigations on energy deficits at pair creation and ad- 
ditional studies on Compton electrons, 15:11759 (RA;HU) 

Geometrical effects determinant of the Compton profile shape, 
15:10689 (RA;AR;In Spanish) 

COMPTON SCATTERING 

See COMPTON EFFECT 
COMPUTED TOMOGRAPHY 

See COMPUTERIZED TOMOGRAPHY 
COMPUTER ARCHITECTURE 

Four vector-matrix primitives. Memorandum report, 15:12140 
(R;US) 

Geometric structures, cryptography and security systems which 
require a quorum, 15:12147 (TG;US) 

J-machine: A fine-grain concurrent computer, 15:12141 (R;US) 

Parallel algorithms for computer vision. Annual report No. 3, 31 
August 1987-31 August 1988, 15:12145 (R;US) 

SDS (Strategic Defense System) software measurement plan. 
Technical report, 5 December 1988-14 July 1989, 15:11297 
(R;US) 

The product approach to quality software, 15:12162 (R;US) 

COMPUTER CALCULATIONS 
Compilation strategy for numerical programs based on partial 
evaluation. Technical report, 15:12146 (R;US) 
COMPUTER CODES 
See also C CODES 
D CODES 
E CODES 
G CODES 
L CODES 
M CODES 
N CODES 
P CODES 
Q CODES 
R CODES 
T CODES 

An expert system for assessing the production and separation 
of plutonium produced in light water reactors, 15:9198 (D;US) 

Development of user-friendly software for thermomechanical 
stress analysis of refractory systems, 15:10586 (RA;US) 

MHDE [minimum Hellinger distance estimator] computer code: 
User's guide, 15:9297 (R;US) 

Multi-scale particle-in-cell plasma simulation: Timestep control 
criteria and some tests, 15:12071 (BA;US) 

Simulations of a reflex triode, 15:11987 (BA;US) 

COMPUTER GRAPHICS 

Parallel algorithms for computer vision. Annual report No. 3, 31 

August 1987-31 August 1988, 15:12145 (R;US) 





Parallel and deterministic algorithms from MRFs (Markov Ran- 
dom Fields): Surface reconstruction and _ integration. 
Memorandum report, 15:12144 (R;US) 

Parallel graph contraction, 15:12142 (R;US) 

COMPUTER NETWORKS 

Communication complexity of solving a polynomial equation, 
15:12143 (R;US) 

Computer assisted operations: A practical approach to network- 
ing field computers, 15:9118 (RA;CA) 

Federal scientific and technical information in an electronic age: 
Opportunities and challenges, 15:12172 (R;US) 

Issues and approaches for electronic document approval and 
transmittal using digital signatures and text authentication: 
Prototype documentation, 15:12158 (R;US) 

J-machine: A fine-grain concurrent computer, 15:12141 (R;US) 

Study of new communication system for power supplier and 
customers. Proposal of complex communication network uti- 
lizing existing transfer network, 15:9895 (R;JP;in Japanese) 

COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED DESIGN 

Computer aided design based optical system modeling, 

15:11264 (R;US) 
COMPUTERIZED CONTROL SYSTEMS 

A remote maintenance robot system for a pulsed nuclear reac- 
tor, 15:9781 (RA;US) 

Design of a new high precision computer numerical control, 
15:12164 (BA;US) 

Implementation of an expert system for xenon spatial control in 
pressurized-water reactors, 15:9758 (D;US) 

[Advanced materials, robotics, and advanced computers for use 
in nuclear power plants]: Foreign trip report, November 4—12, 
1989, 15:10821 (R;US) 

COMPUTERIZED SIMULATION 

Mesh and boundary considerations in the numerical modeling of 
large 3-D electromagnetic NDT geometries, 15:10944 (BA;US) 

Numerical grid generation scheme for thermal simulations in 
laminated structures, 15:10950 (BA;US) 

The use of finite element methodology in designing ultrasonic 
tests and the detection of weak bond planes, 15:10951 (BA;US) 

COMPUTERIZED TOMOGRAPHY 

See also PHOTON COMPUTED TOMOGRAPHY 

Application of CT filter algorithms to digitized film data, 15:9832 
(BA;US) 

Diagnostic contribution of ultrasonography and of computerized 
tomography in pediatric oncology - retroperitoneal neuroblas- 
tomas, 15:11499 (RA;CS;In Czech) 

CONCANAVALIN 
Post-translational modifications during the synthesis of con- 
canavalin A, 15:9535 (BA;US) 
CONCENTRATOR SOLAR CELLS 
Light-trapping concentrator cells, 15:9593 (R;US) 
CONCRETES 

Remote-controlled decontamination techniques, 15:9453 (J;US) 

Use of the coincidence method for measurement of fast neutron 
flux attenuation in a finite energy range, 15:11219 (RA;SU;In 
Russian) 

CONDENSED AROMATICS 

See also BENZOPYRENE 

FLUORENE 
NAPHTHALENE 

Carbon-oxygen bond-cleavage reactions by electron transfer. 4. 
Electrochemical and alkali-metal reductions of phenoxynaph- 
thalenes, 15:10791 (J;US) 

CONDUCTIVITY (THERMAL) 

See THERMAL CONDUCTIVITY 
CONDUCTORS (ELECTRIC) 

See ELECTRIC CONDUCTORS 
CONFERENCES 

See MEETINGS 


CONFORMAL INVARIANCE 
Direct approach to operator conformal constructions: from 
fermions to primary fields, 15:11929 (J;US) 


CONTAMINATION (SURFACE) 


CONING 
See CHANNELING 
CONNECTICUT YANKEE REACTOR 
Spare-parts replacement and the commercial grade issues at 
Connecticut Yankee, 15:9856 (J;US) 
CONNECTIONS 
See JOINTS 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSOLES 

Study on the parameters of measuring console for photodosi- 

metric control, 15:11230 (RA;SU;In Russian) 
CONSTRUCTION 

An evaluation of the extent and properties of the zone of dis- 
turbed rock around a vertical shaft excavated through the 
basalt flows at the BWIP [Basalt Waste Isolation Project] site: 
Revision G-0, 15:9407 (R;US) 

Conceptual System Design Description, nuclear waste reposi- 
tory in basalt, project B-301: Volume 3, Estimates of 
construction cost, operations cost, and the construction 
schedule, 15:9351 (R;US) 

The convention planning process: Potential impact of a high- 
level Nuclear Waste Repository in Nevada, 15:9249 (R;US) 

CONSTRUCTION INDUSTRY 
The basic cost of energy: Report 3.3.7, 15:10159 (RA;CA) 
CONTACT HANDLING 
WIPP simulated contact and remote handled transuranic waste 
technology experiments, 15:9219 (RA;US) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CAPSULES 
CASKS 
PRESSURE VESSELS 
TANKS 

Decontamination of stainless steel canisters that contain high- 
level waste, 15:9455 (J;US) 

Feasibility assessment of copper-base waste package container 
materials in a repository in basalt: Revision 0, 15:9369 (R;US) 

Gamma dose rate from fission product contaminated contain- 
ers, 15:11871 (RA;SU;in Russian) 

Heat pipe and thermal energy storage and corrosion studies 
(1988). Final report, October 1987-September 1988, 15:9921 
(R;US) 

Waste package subsystem advanced conceptual design re- 
quirements document, 15:9334 (R;US) 

CONTAINMENT 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SYSTEMS 
OIL POLLUTION CONTAINMENT 

Uncertainty and sensitivity analysis of a dry containment test 
problem for the MAEROS aerosol model, 15:9759 (J;US) 

User’s manual for CONTAIN 1.1: A computer code for severe nu- 
clear reactor accident containment analysis, 15:9762 (R;US) 

CONTAINMENT BUILDINGS 

On-site experimental dynamic analysis to assess the seismic 
behaviour of the Italian PEC fast reactor building taking into 
account the soil-structure interation effect, 15:9806 (R;IT) 

CONTAINMENT SYSTEMS 

The extended ANS [American National Society] method for con- 

tainment integrated leakage rate testing, 15:9885 (J;US) 
CONTAMINATION 

See also SURFACE CONTAMINATION 

Environmental Radiation Data: Report 57, January-March 1989. 
Quarterly report, 15:11354 (R;US) 

Techniques to develop data for hydrogeochemical models: Final 
report, 15:11407 (R;US) 

Vitrification technologies for Weldon Spring raffinate sludges 
and contaminated soils: Phase 2 report, Screening of alterna- 
tives, 15:9285 (R;US) 

CONTAMINATION (SURFACE) 
See SURFACE CONTAMINATION 
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CONTENT ANALYSIS 


CONTENT ANALYSIS 
See CHEMICAL ANALYSIS 
CONTINENTAL SHELF 

Description of the mid-Atlantic environment, 15:9138 (R;US) 

Drilling and production discharges and oil spills in the marine 
environment, 15:9139 (R;US) 

Offshore environmental studies program: Environmental studies 
index. Atlantic outer continental shelf, second edition. Final 
report, 15:9092 (R;US) 

CONTRACT ADMINISTRATION 
See CONTRACT MANAGEMENT 
CONTRACT MANAGEMENT 

Decision analysis methods for selecting RFP [Request for Pro- 

posal] responses, 15:12136 (R;US) 
CONTRACTS 

Termination and decommissioning of coal conversion projects: 
Part 1, Requirements review, 15:10049 (R;US) 

Termination and decommissioning of coal conversion projects: 
Part 2, Candidate methods and types of decommissioning, 
15:10050 (R;US) 

CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL SYSTEMS 
See also COMPUTERIZED CONTROL SYSTEMS 
ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
VAR CONTROL SYSTEMS 

Computer control system of TARN-2, 15:11180 (RA;JP;In 
Japanese) 

CONTROL THEORY (REACTOR) 

See REACTOR KINETICS 

CONVECTION 
A central-difference-type approximation of convection in fluid 
flow, 15:10847 (J;US) 
CONVECTIVE LOOP HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
CONVENTIONAL WARFARE 

Arsenal of democracy in the face of change: Economic policy 
for industrial mobilization in the 1990s, 15:11293 (R;US) 

Description of “KORA” military war game simulation model, H- 
45, Revision C, December 1982, 15:11275 (TG;US) 

CONVENTIONS 

See AGREEMENTS 
COOLANT-FUEL INTERACTIONS 

See FUEL-COOLANT INTERACTIONS 
COOLERS 

See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 

See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 

See also REACTOR COOLING SYSTEMS 

Aqueous absorption fluids. Annual report, July 1988-June 1989, 
15:10128 (R;US) 

Energy conservation in a refrigeration plant by application of a 
two speed motor, 15:10360 (R;NL;In Dutch) 

COOLING TOWERS 
Locating and estimating air emissions from sources of chro- 
mium. Supplement. Final report, 15:11325 (R;US) 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COPPER 

Chemical vapor deposition of copper and copper oxide thin films 
from copper(I) tert-butoxide, 15:10482 (J;US) 

Elastic properties of grain boundaries in copper and their rela- 
tionship to bulk elastic constants, 15:10506 (J;US) 

Electronic response of metal surfaces to electron exchange with 
keV-ions, 15:11892 (R;NL) 

Feasibility assessment of copper-base waste package container 
materials in a repository in basalt: Revision 0, 15:9369 (R;US) 

Latent hardening in cyclic deformation of copper single crystals, 
15:10489 (J;US) 

nue) reactions in aluminum-metal interfaces, 15:10402 
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Nondestructive characterization and bond strength of solid-solid 
bonds, 15:11060 (BA;US) 
Parallel vector lock-in thermal wave IR video imaging of microc- 
racks in Cu foils deposited on polyimide, 15:10923 (BA;US) 
Positron annihilation in vacancies: Korringa-Kohn-Rostoker for- 
mulation and application to Cu, 15:10499 (J;US) 

Reflectivity measurements at the interface of two bonded solid 
halfspaces, 15:11011 (BA;US) 

Roughness development in metal electrodeposition, 15:10495 
(J;US) 

Roughness development in metal electrodeposition: Stability 
theory, 15:10496 (J;US) 

The effects of processing on the filament array in multifilament 
SSC strand, 15:11169 (R;US) 

The impact of scavenging on trace metal budgets in Puget 
Sound, 15:11658 (J;US) 

Ultrasonic evaluation of dissimilar solid-state bonds, 15:11062 
(BA;US) 

Ultrasonic irradiation of copper powder, 15:10769 (J;US) 

Use of the velocity of higher order Lamb modes in the measure- 
ment of texture, 15:11051 (BA;US) 


COPPER ALLOYS 

See also COPPER BASE ALLOYS 

Ac loss measurements of two multifilamentary NbTi composite 
strands, 15:10409 (R;US) 

Critical field enhancement due to field penetration in fine- 
filament superconductors, 15:10410 (R;US) 

Design of coupled or uncoupled multifilamentary SSC-type 
strands with almost zero retained magnetization at fields near 
0.3 T, 15:10412 (R;US) 

Magnetic studies of proximity-effect coupling in a very closely 
spaced fine-filament NbTi/CuMn composite superconductor, 
15:10408 (R;US) 

COPPER BASE ALLOYS 

Evaluation of the corrosion behavior of nickel- and copper-base 
alloys in high magnesium brine, 15:9218 (RA;US) 

Plastic deformation, residual stress, and crystalline texture mea- 
surements for in-process characterization of FCC metal 
alloys, 15:10477 (BA;US) 


COPPER COMPOUNDS 
See also COPPER OXIDES 
CUPRATES 
Possible origins of high-T(c) superconductivity, 15:10517 (R;US) 
Tunneling microscopy of superconductors and tunneling barri- 
ers. Final report, 1 June 1988-31 May 1989, 15:10158 (R;US) 


COPPER OXIDES 
Atom Transport 
Tracer diffusion of oxygen in YBagCu3O7_ 5, 15:10612 (J;US) 


Chemical Reactions 
High temperature neutron diffraction study of the formation reac- 
tion of bismuth superconductors, 15:10527 (R;US) 
Oxidation and reduction of BizSr; gsCuO¢_, crystals, 15:10526 
(R;US) 
Chemical Vapor Deposition 
Chemical vapor deposition of copper and copper oxide thin films 
from copper(I) tert-butoxide, 15:10482 (J;US) 
Coatings 
Dispersion strengthened copper, 15:10788 (P;US) 
Critical Current 
Scaling law and flux pinning in polycrystalline Lay gsSro.45CuO4, 
15:10611 (J;US) 
Crystal Structure 
Anomalous scattering study of the Bi distribution in the 2212 su- 
perconductor: Implications for Cu valency, 15:10595 (J;US) 
Scanning tunneling microscopy investigations of the local struc- 
ture of TlpBapCaCuzQOg single crystals, 15:10604 (J;US) 
Deformation 
High-temperature deformation of YBagCu307_¢ with Ag addi- 
tions, 15:10528 (R;US) 
Electric Conductivity 
Electrical transport dissipation effects in 
Y,BapCu307_, thin films, 15:10522 (R;US) 


epitaxial 





Fabrication 
Artificially structured superconductors: Final three-year progress 
report, April 1, 1987—March 31, 1990, 15:10532 (R;US) 
Holes 
Nature of empty states in YBapCu307_,, 15:10615 (J;US) 
Magnetic Properties 

Phenomenological model of the magnetic properties of 

Lag_,Sr,CuO,4_,, 15:10613 (J;US) 
Magnetoacoustics 

Magnetic field dependence of ultrasound velocity in high-T. su- 

perconductors, 15:10616 (J;US) 
Microstructure 

Non-uniform transition conductivity of superconducting ceramic, 

15:10544 (R;US) 
Mixing 

Influence of ion beam mixing on the growth of high temperature 

oxide superconducting thin film, 15:10540 (R;US) 
Order-Disorder Transformations 

Monte Carlo study of transient states of order in YBapCu3Oz, 

15:10610 (J;US) 
Oxidation 

Modification of Y2Ba,CugQO;¢ thin-film surfaces by interaction 
with a radio frequency excited oxygen plasma, 15:10608 (J;US) 

Oxygenation and possible etching of high T. superconducting 
films by oxygen plasma, 15:10521 (R;US) 

Photoemission 

Modification of Y2BayCugO;¢ thin-film surfaces by interaction 

with a radio frequency excited oxygen plasma, 15:10608 (J;US) 
Physical Properties 

Characterization of ground-state neutral and ion transport dur- 
ing laser ablation of Y;Baz2Cu3;07_, using transient optical 
absorption spectroscopy, 15:10607 (J;US) 

Physical properties of BizSr2CuOg,, the semiconducting phase, 
structurally distinct from the n = 1 Bi-cuprate superconductor, 
15:10529 (R;US) 

Physical Radiation Effects 

Electron beam induced oxygen in YBapCus07_, superconduc- 

tors, 15:10541 (R;US) 
Superconductivity 

Anomalous scattering study of the Bi distribution in the 2212 su- 
perconductor: Implications for Cu valency, 15:10595 (J;US) 

Highly textured thick films by a melt-annealing technique in the 
Bi-Sr-Ca-Cu-O system, 15:10606 (J;US) 

Kosterlitz-Thouless transition in TlobBapCaCuzO, thin films, 
15:10500 (J;US) 

Millimeter wave transmission studies of YBa2Cu307-delta thin 
films in the 26.5 to 40.0 GHz frequency range, 15:10545 (R;US) 

Non-uniform transition conductivity of superconducting ceramic, 
15:10544 (R;US) 

Simple demonstration of superconductivity in YBa,Cu3O7, 
15:10600 (J;US) 

Synthesis of Bi-Pb-Sr-Ca-Cu oxide/Ag superconductors by melt 
dipping and oxidation of metallic precursor alloys, 15:10605 
(J;US) 

Tunneling in high-temperature superconductors, 15:11917 (J;US) 

Tunnel Effect 

Electron tunneling study of the normal and superconducting 

states of Bi, 7Pbo.3SreCaCu20,, 15:10614 (J;US) 
COPPER SELENIDE SOLAR CELLS 
Detection and characterization of oxygen incopper-indium- 
diselenide, 15:9560 (BA;NL) 

COPPER VAPOR LASERS 

See GAS LASERS 
CORES (DRILL) 

See DRILL CORES 
CORES (REACTOR) 

See REACTOR CORES 
CORN (MAIZE) 

See MAIZE 
CORN STOVER 

See AGRICULTURAL WASTES 

MAIZE 

CORONA (SOLAR) 

See SOLAR CORONA 


COSMIC RADIATION 


CORROSION 
See also ELECTROCHEMICAL CORROSION 
PITTING CORROSION 
STRESS CORROSION 

Analysis of corrosion data for carbon steels in simulated salt 
repository brines and acid chloride solutions at high tempera- 
tures, 15:9217 (RA;US) 

Application of flexible transducer array technology to measure 
erosion-corrosion in carbon steel piping, 15:10977 (BA;US) 

Corrosion and related studies in titanium alloys, 15:9220 (RA;US) 

Corrosion behavior of Hastelloy C4 in a MgClo rich brine under 
gamma irradiation, 15:9212 (RA;US) 

Corrosion studies on POLLUX cask material, 15:9209 (RA;US) 

Corrosion studies on the material combination used for the 
POLLUX cask, 15:9210 (RA;US) 

Corrosion under gamma irradiation and stress corrosion crack- 
ing behavior of unalloyed steels in a MgCl. rich brine, 
15:9213 (RA;US) 

Evaluation of the corrosion behavior of nickel- and copper-base 
alloys in high magnesium brine, 15:9218 (RA;US) 

KODABA - A corrosion data base system, 15:9215 (RA;US) 

Long-term corrosion behavior of cathodicly protected cask ma- 
terials, 15:9211 (RA;US) 

CORROSION FATIGUE 

Problems of corrosion fatigue in WWER reactor core, 15:10426 

(RA;CS;In Czech) 
CORROSION PRODUCTS 

Applications of flow injection analysis in a power plant determi- 
nation of ph, ammonia and hydrazine in an AVT-conditioned 
water steam cycle, 15:10734 (R;IT) 

CORROSION RESISTANCE 

Nondestructive determination of susceptibility to corrosion 
cracking of austenitic CrNi steels in chloride media, 15:10423 
(RA;CS;In Czech) 

Radiometric investigation of effect of decontamination agents on 
corrosion behavior of structural materials for nuclear power 
engineering, 15:10427 (RA;CS;In Czech) 

CORROSION RESISTANT ALLOYS 

See also ALLOY-ZR98SN-4 

STEEL-CR18NI10T! 
STEEL-CR18NI12TI 
STEEL-CR18NI8 

FW-2 - Fireside corrosion testing of candidate superheater tube 
alloys, coatings, and claddings, 15:10566 (RA;US) 

High alloy steels for WWER reactors, produced by POLDI 
SONP, 15:10430 (RA;CS;In Czech) 

Selection of corrosion-resistant materials for use in molten ni- 
trate salts, 15:10845 (R;US) 

CORROSIVE EFFECTS 

Exploratory shaft liner corrosion estimate, 15:9365 (R;US) 
COSMIC GAMMA SOURCES 

Gamma rays and cosmic ray origin, 15:11672 (RA;HU) 
COSMIC NEUTRINOS 

Vv, and v, as dark matter, 15:11696 (J;US) 
COSMIC NOISE 

See RADIO NOISE 
COSMIC PARTICLES 

See COSMIC RADIATION 
COSMIC RADIATION 

See also COSMIC NEUTRINOS 

PRIMARY COSMIC RADIATION 

Application of cosmic ray fluctuations to diagnosing the inter- 
planetary medium, 15:11678 (RA;HU) 

Gamma rays and cosmic ray origin, 15:11672 (RA;HU) 

Influence of the terminal shock on the solar wind modulating 
properties, 15:11685 (RA;HU) 

On the nature of the temporal changes of the energy spectrum 
of cosmic ray 11-year variations, 15:11682 (RA;HU) 

Quasi periodic cosmic ray variations, solar and geomagnetic 
activities with the periods close to the period of the Sun's rota- 
tion, 15:11681 (RA;HU) 

Quasi-bi-annual variations of cosmic ray intensity and solar ve- 
locity, 15:11680 (RA;HU) 

The ancient cosmic rays, 15:11674 (RA;HU) 
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COSMIC RADIATION 


The features of connection of cosmic ray anisotropy with the 
sector structure of the interplanetary magnetic field for 1964- 
1985 period, 15:11683 (RA;HU) 

The influence of the Sun's magnetic moment change on the dif- 
ferent classes of cosmic ray variations, 15:11684 (RA;HU) 

The magnetic dipole moment of the Sun and cosmic ray 
anisotropy, 15:11677 (RA;HU) 

Ultra-high energy interaction on accelerators and in cosmic 
rays, 15:11780 (RA;HU) 

COSMIC X-RAY SOURCES 

Development and test of fully depleted pn-CCD's for x-ray de- 
tection, 15:11238 (BA;US) 

Linear CCD with enhanced x-ray quantum efficiency, 15:11237 
(BA;US) 

COSMOGONY 
See COSMOLOGY 
COSMOLOGICAL MODELS 
Cosmological implications of unstable technibaryons, 15:11698 
(J;US) 
Solitosynthesis: Cosmological evolution of nontopological soli- 
tons, 15:11697 (J;US) 
Statistical and physical evolution of QSO’s, 15:11689 (R;US) 
COSMOLOGY 

Particle theory and cosmology: Progress report, 15:11669 (R;US) 
COSMOS 

See UNIVERSE 
COST 

Assessment of conducting a Large Shaft Demonstration Test 
utilizing Geodril Rig 32: Revision 1, 15:9314 (R;US) 

Task 5 Engineering study No. 2, Assessment of the impact of 
eliminating retrievability for the NWRB [Nuclear Waste Repos- 
itory in Basalt], 15:9324 (R;US) 

COST ESTIMATION 

Cost analysis of current in situ bitumen production: Optimum pro- 

duction strategies and priority R&D needs, 15:9184 (RA;CA) 
COTTON PLANTS 

Field assessment of the effects of ambient ozone on cotton 
gossypium hirsutum in the San Joaquin Valley. Final report, 6 
January 1988-6 October 1989, 15:11635 (R;US) 

COUNTERFLOW COOLING TOWERS 

See COOLING TOWERS 

COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTING TUBES 
Destructive testing of *He proportional counter tubes, 15:11248 
(R;US) 
COUPLE CORROSION 
See ELECTROCHEMICAL CORROSION 
COUPLINGS (MACHINE PARTS) 
See MACHINE PARTS 
CP INVARIANCE 
Electric dipole moment of the W boson and the radiation ampli- 
tude zero, 15:11786 (J;US) 
CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 
Acoustic emission from a crack growth event, 15:11048 (BA;US) 
CRACKS 

3-D ultrasonic scattering by surface-breaking cracks, 15:10857 
(BA;US) 

Characterization of cracks in oxidation-protective coatings, 
15:11007 (BA;US) 

Computed tomography and ultrasonic testing of urania fuel pel- 
lets, 15:9196 (BA;US) 

Crack detection and defect classification using the LLT- 
technique, 15:10920 (BA;US) 

Detecting cracks in semiconductor scolar cells from eddy-current 
measurements, 15:9559 (BA;US) 

EMATS for roll-by crack inspection of railroad wheels, 15:10978 
(BA;US) 

Eddy current detection of short cracks in sheets, 15:10882 
(BA;US) 

Elastic wave scattering by macro-micro crack configurations, 
15:10862 (BA;US) 
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Finite element study of elastic wave interaction with cracks, 
15:10867 (BA;US) 

Flaw geometry reconstruction using a limited set of x-ray radio- 
graphic projections, 15:10893 (BA;US) 

Holographic contouring of near crack tip displacements, 
15:10478 (BA;US) 

Hypersingular integral equations for crack problems, 15:10861 
(BA;US) 

Imaging fatigue cracks in low carbon steels with the gel elec- 
trode, 15:11080 (BA;US) 

Modeling the interaction of multibeam/multimode ultrasonic 
transducers with fatigue cracks in cladded reactor pressure 
vessels, 15:9741 (BA;US) 

Parallel vector lock-in thermal wave IR video imaging of microc- 
racks in Cu foils deposited on polyimide, 15:10923 (BA;US) 

Scattering by a periodic array of collinear cracks, 15:10863 
(BA;US) 

Thin-skin electromagnetic fields around surface-breaking cracks 
in metals, 15:10881 (BA;US) 

Ultrasonic investigation of tensile fatigue overloads in fatigue 
cracks, 15:11047 (BA;US) 

CRATERING EXPLOSIONS 
Cratering phenomenology revealed through discrete-element 
modeling, 15:11286 (RA;US) 
CREEKS 
See STREAMS 
CREEP 
Detection of creep damage by ultrasonics, 15:10479 (BA;US) 
CREPIS 

Cytogenetic effect of X-radiation and high-frequency electro- 
magnetic radiation in Crepis capillaris, 15:11588 (RA;SU;In 
Russian) 

CRICETULUS 
See HAMSTERS 
CRITICALITY 

Comparison of Monte Carlo methods for criticality benchmarks: 
Pointwise compared to multigroup, 15:10831 (J;US) 

Criticality analysis of TRU waste storage arrays at the waste 
isolation pilot plant, 15:10829 (J;US) 

Criticality analysis of the cask drop accident, 15:10828 (J;US) 

Criticality experiments with a mixed-oxide fuel pin array in 
plutonium-uranium nitrate solutions, 15:9735 (J;US) 

Emergency response preparation based on an internal exercise 
program, 15:9448 (J;US) 

Nuclear criticality safety study of loss of moderation control in 
10-ton and 2 1/2-ton UF, cylinders by KENO V.a computer 
code analyses, 15:9202 (R;US) 

Process-regulated moderation control of an advanced LWR fuel 
manufacturing line, 15:10830 (J;US) 

Validation studies based on critical experiments performed with 
fuel pin arrays moderated by Pu + U solutions, 15:9736 (J;US) 

CRITICALITY ACCIDENTS 
See CRITICALITY 
RADIATION ACCIDENTS 
CROPPING SYSTEMS 
See CULTIVATION TECHNIQUES 
CROPS 

Field assessment of the effects of ambient ozone on cotton 
gossypium hirsutum in the San Joaquin Valley. Final report, 6 
January 1988-6 October 1989, 15:11635 (R;US) 

IPBNET (international Plant Biotechnology Network) directory 
1989 and international funding resource list, 15:11481 (R;US) 

CROSSFLOW COOLING TOWERS 

See COOLING TOWERS 

CRUDE OIL 
See PETROLEUM 
CRYSTAL DEFECTS 

Subsurface defects in silicon investigated by modulated optical 

reflectance measurements, 15:10996 (BA;US) 
CRYSTAL LATTICES 

See also CUBIC LATTICES 

Kinetic energy of electrons on a two-dimensional lattice with 
commensurate flux, 15:11911 (J;US) 





CRYSTAL MODELS 
Finite-size scaling study of the three-dimensional classical XY 
model, 15:11909 (J;US) 
CRYSTALLINE LENS 
On acute radiation injury of mice iens, 15:11550 (RA;SU;in Rus- 
sian) 
CRYSTALLINE ROCKS 
See IGNEOUS ROCKS 
CRYSTALLOGRAPHY 
Surface crystallography by photoelectrons diffraction W(110), 
Pr(111) and Pts Niso (111), 15:11902 (R;FR;In French) 
CTX SPHEROMAK 
MHD stable high beta spheromak equilibrium, 15:12048 (R;US) 
The impedance of energy efficiency of a coaxial magnetized 
plasma source used for spheromak formation and sustain- 
ment, 15:11955 (R;US) 
CUBIC LATTICES 
Polarized band-edge photoluminescence and ordering in 
Gao s2lno.4aP, 15:10660 (J;US) 
CULTIVATION TECHNIQUES 
See also SHORT ROTATION CULTIVATION 
Cropping strategy cash flow analyser: Use to compare low im- 
put traditional cropping systems and high input soil saver 
systems, 15:11536 (R;CA) 
CULTURAL RESOURCES 
GBFEL-TIE (Ground-Based Free Electron Laser Technology 
Experiment) sample survey on White Sands Missile Range, 
New Mexico: The NASA, Stallion, and Orogrande Alterna- 
tives. Final report, 15:11112 (R;USF 
CULTURES (CELLS) 
See CELL CULTURES 
CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 
CUPRATES 
Possible origins of high-T(c) superconductivity, 15:10517 (R;US) 
Tunneling microscopy of superconductors and tunneling barri- 
ers. Final report, 1 June 1988-31 May 1989, 15:10158 (R;US) 
CURING 
Fiber optic cure sensor for thermoset composites, 15:11021 
(BA;US) 
Liftoff: capacitive array sensors, 15:10970 (BA;US) 
CURRENT (DIRECT) 
See DIRECT CURRENT 
CURRENT LIMITERS 
Current-limiting mechanisms in electron- and ion-beam experi- 
ments. Technical report for period ending August 1989, 
15:11708 (R;US) 
The significance of current limiting fuse damageability, 15:9636 
(R;CA) 
CURRENT-DRIVE HEATING 
Broadening of the lower hybrid k/parallel spectrum by toroidal 
effects, 15:11949 (R;IT) 
CURRENTS (ELECTRIC) 
See ELECTRIC CURRENTS 
CUTTING 
In-process monitoring of cutting conditions and tool wear using 
acoustic emission, 15:11084 (BA;US) 
CUTTING TOOLS 
In-process monitoring of cutting conditions and tool wear using 
acoustic emission, 15:11084 (BA;US) 
CYCLIC ACCELERATORS 
See also CYCLOTRONS 
SYNCHROTRONS 
Electron-beam propagation through a magnetic wiggler with 
random field errors. Interim report, 15:11110 (R;US) 
CYCLOTRONS 
See also ISOCHRONOUS CYCLOTRONS 
Anno decimo session, 15:11714 (RA;US) 
Experiments with a 35 GHz cyclotron auto resonance maser, 
15:11962 (BA;US) 
CYLINDERS 
Eddy currents testing of long cylindrical products with long 
solenoids, 15:10886 (BA;US) 


DARK MATTER 


Roughness development in metal electrodeposition: Stability 
theory, 15:10496 (J;US) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CYTOCHROME OXIDASE 
Response of oxidation-reduction enzymes to internal and exter- 
nal irradiation, 15:11544 (RA;SU;In Russian) 
CYTOSTATICS 
See ANTIMITOTIC DRUGS 
CYTOTOXINS 
See ANTIMITOTIC DRUGS 


D 


D CODES 

Block Test #1 Data Collection and Retrieval System (DCARS) 
functions and requirements: Supporting document, 15:9409 
(R;US) 

Whole-house simulation of foundation heat flows using the 
DOE-2.1C program, 15:10138 (BA;US) 

D* PLUS RESONANCES 

See BARYONS 

D* ZERO RESONANCES 
See BARYONS 
D*RESONANCES 
See BARYONS 
D-D REACTORS 

Thermal-stress analysis and testing of DIll-D armor tiles, 

15:12095 (BA;US) 
DAMAGE 

Correlation of ultrasonic imaging and destructive analyses of 
low energy impact events, 15:11037 (BA;US) 

Damage assessment for composite materials based on struc- 
turally imbedded optical fibers and image enhanced 
backlighting, 15:11020 (BA;US) 

Study on detection method for troubles at electric power equip- 
ments making use of electromagnetic wave. Trouble detection 
at a viewpoint from frequency characteristics of electromag- 
netic wave with discharges, 15:9896 (R;JP;In Japanese) 

DAMAGING NEUTRON FLUENCE 

A comparison of TRIGA and FBR damage in 2N2222 transis- 
tors, 15:9774 (RA;US) 

Monte Carlo determination of the energy-dependent neutron- 
gamma flux behind cadmium loaded polyethylene slabs 
irradiated by the Sandia Pulse Reactor Ill, 15:9771 (RA;US) 

DAMPING 

Estimation of radiation damping in dynamic analysis of fill dams, 

15:9498 (R;JP;in Japanese) 
DAMS 

Assessment of the fishery improvement opportunities on the 
Pend Oreille River: 1988 annual report, 15:9507 (R;US) 

Dworshak Dam impact assessment and fishery investigation: 
Annual report, 1988, 15:9505 (R;US) 

Dworshak Reservoir investigations: Trout, bass and forage 
species: Annual report 1988, 15:9504 (R;US) 

Estimation of radiation damping in dynamic analysis of fill dams, 
15:9498 (R;JP;in Japanese) 

R.H. Saunders GS [generating station] - Bedrock void investiga- 
tion, 15:9499 (R;CA) 

Smolt condition and timing of arrival at lower granite reservoir: 
Annual report, 1988, 15:9503 (R;US) 

Status and habitat requirements of white sturgeon populations 
in the Columbia River downstream from McNary Dam: An- 
nual progress report, April 1988—-March 1989, 15:9508 (R;US) 

DAPHNIA 

7 day chronic ceriodaphnia toxicity test — reproductive: F/H area 
ETF discharge: Test date January 13, 1989, 15:11641 (R;US) 

Ceriodaphnia survival/reproduction test: F/H area ETF dis- 
charge: Test date, February 16, 1989, 15:11642 (R;US) 

Ceriodaphnia survival/reproduction test: F/H area ETF dis- 
charge: Test date, June 17, 1989, 15:11643 (R;US) 

DARK MATTER 
See NONLUMINOUS MATTER 
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DATA 


DATA 

Influence of CO2-gas on pH measurement of soil water, 

15:11374 (R;JP;In Japanese) 
DATA ACQUISITION 

A study of auditing methodologies for the Energy Information 
Administration data collection and processing system quality 
assessment program, 15:9953 (R;US) 

Developing data quality objectives for aquifer tests, 15:11462 
(R;US) 

Task 5, engineering study No. 8, in situ instrumentation: Project 
B-301, 15:9322 (R;US) 

DATA ACQUISITION SYSTEMS 

Analysis of process-monitoring data bases for low-level-waste 
processing, 15:9426 (J;US) 

Applications of a digital acoustic-emission data-acquisition 
workstation, 15:10987 (BA;US) 

Computed tomography system response function measure- 
ments, 15:10901 (BA;US) 

Design and implementation of a Macintosh-CAMAC based sys- 
tem for neutral beam diagnostics, 15:11953 (R;US) 

Fundamental aspects of micro-CT in cone-beam geometry, 
15:10897 (BA;US) 

High resolution x-ray computed tomography for composites and 
electronics inspection, 15:10902 (BA;US) 

Inspection system for the in-situ inspection of aircraft composite 
structures, 15:10985 (BA;US) 

Near-Surface Test Facility data acquisition system: Graphics 
specifications, 15:9294 (R;US) 

Near-Surface Test Facility: Data Acquisition System, report 
specification, 15:9296 (R;US) 

Nondestructive testing of thick aerospace honeycomb structures 
using through-transmitted ultrasonic guided waves, 15:11038 
(BA;US) 

On-line data acquisition and processing system for neutron 
time-of-flight spectrometer in the WWR-M Kiev reactor, 
15:11213 (RA;SU;In Russian) 

On-line data acquisition system for two-detector neutron spec- 
trometer, 15:11212 (RA;SU;In Russian) 

Optimization of parameters for high-resolution x-ray computed 
tomography, 15:10896 (BA;US) 

Quantitative weld geometry inspection applied 
ogy/development, 15:11065 (BA;US) 

Second-generation system for detection and characterization of 
steam-turbine rotor flaws, 15:10986 (BA;US) 

System for measurement of neutron capture cross-sections by 
means of the amplitude weighting, 15:11217 (RA;SU;In Rus- 
sian) 

X-ray measurement and porosity in graphite/polyimide compos- 
ites, 15:11032 (BA;US) 

DATA ANALYSIS 

Fast-moving average 
15:12167 (J;US) 

DATA BASE MANAGEMENT 

REGISTRO: Information application for a general file manage- 
ment, 15:12170 (R;ES;in Spanish) 

DATA DISPLAY DEVICES 

See DISPLAY DEVICES 
DATA DISPLAY SYSTEMS 

See DISPLAY DEVICES 
DATA TRANSMISSION SYSTEMS 

Computer assisted operations: A practical approach to network- 
ing field computers, 15:9118 (RA;CA) 

DATA-FLOW PROCESSING 
High level data flow programming language for ultrasonic data 
analysis, 15:10930 (BA;US) 
DATING 
See AGE ESTIMATION 
DAUGHTER PRODUCTS 

Interim protocols for screening and follow-up radon and radon- 

decay product measurements. Interim report, 15:11319 (R;US) 
DC SYSTEMS 

DC withstand voltage characteristics of insulator strings covered 

with snow, 15:9892 (R;JP;in Japanese) 


technol- 


recursive least-mean-squares fit, 
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DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 


DECAY PRODUCTS 
See DAUGHTER PRODUCTS 


DECHANNELING 
See CHANNELING 


DECIMETER WAVE RADIATION (1-3 DM) 
See RADIOWAVE RADIATION 


DECIMETER WAVE RADIATION (3-10DM) 
See RADIOWAVE RADIATION 


DECISION MAKING 

Energy for tomorrow. Division 3: Energy and the economy: 
Session 3.5: The economics of energy decision making: Part 
2, 15:9955 (R;CA) 

Options theory and strategic investment decisions, 15:9183 
(RA;CA) 

DECOMMISSIONING 

See also REACTOR DECOMMISSIONING 

The community's research and development programme on de- 
commissioning of nuclear installations. Fourth annual 
progress report 1988, 15:9810 (R;FR) 

DECONTAMINATION 

Catalyst study for the decontamination of atmospheres contain- 
ing few traces of tritium, 15:9225 (R;FR) 

Mechanism of corrosion effect of deactivation solutions on struc- 
tural materials and overlays for valves in fast reactors, 
15:9684 (RA;CS;in Czech) 

DECONTAMINATION FACTOR 

See DECONTAMINATION 


DEFECTS 
Calibration Standards 

Standard flaws for eddy current probe characterization, 

15:10966 (BA;US) 
Detection 

A three-dimensional boundary element model for eddy current 
NDE, 15:10880 (BA;US) 

An application of caustics to ultrasonic defect location, 15:10919 
(BA;US) 

An integrated damage analysis of laminated composite plates, 
15:11039 (BA;US) 

Crack detection and defect classification using the LLT- 
technique, 15:10920 (BA;US) 

Delamination and crack detection by the synchronous heating 
method: Theoretical aspects, 15:11002 (BA;US) 

Detecting flaws in the presence of strong geometry signals in 
F100 gas turbine engine components, 15:10942 (BA;US) 

Detecting micro-structure and flaws in composites using eddy- 
current instrumentation, 15:10651 (BA;US) 

Detection and imaging of defects especially materials with small 
UT transducers using broad-band holography, 15:10918 
(BA;US) 

Detection and measurement of defects in butt welds, 15:10973 
(BA;US) 

Eddy current inspection of thick carbon fiber reinforced compos- 
ites, 15:11026 (BA;US) 

Fractal methods for flaw detection in NDE imagery, 15:10932 
(BA;US) 

Impact-induced delaminations in thermoset and thermoplastic 
composites, 15:10652 (BA;US) 

Inspection system for the in-situ inspection of aircraft composite 
structures, 15:10985 (BA;US) 

Leaky Lamb wave phenomena in composites using pulses, 
15:11042 (BA;US) 

Leaky plate wave inspection of biaxial composites, 15:11041 
(BA;US) 

Modeling ultrasonic beam propagation in graphite composites, 
15:10641 (BA;US) 

Multiviewing ultrasonic transducer system for flaw reconstruc- 
tion, 15:10957 (BA;US) 

Nondestructive testing of ropes using the transverse impulse vi- 
bration method, 15:10975 (BA;US) 

Numerical modeling of transient wave propagation for high fre- 
quency NDT, 15:10883 (BA;US) 





Optimal ultrasonic flaw detection using a frequency diversity 
technique, 15:10939 (BA;US) 

Point matching method for flaw detection in printed circuit 
boards, 15:10992 (BA;US) 
Quality control applications of discrimination technology devel- 
oped for the Strategic Defense Initiative, 15:11089 (BA;US) 
Quantitative problems in magnetic particle inspection, 15:11081 
(BA;US) 

Quantitative thermal wave characterization of coating adhesion 
defects, 15:11001 (BA;US) 

Reflection by distributed microflaws in a diffusion bond, 
15:11056 (BA;US) 

Reflection of ultrasonic waves by flaws in thick composites, 
15:11033 (BA;US) 

Scattering of SH waves by cracks and delaminations in a 
cladded plate, 15:11003 (BA;US) 

Second-generation system for detection and characterization of 
steam-turbine rotor flaws, 15:10986 (BA;US) 

Single mode Lamb wave inspection of composite laminates, 
15:11025 (BA;US) 

The characterization of surface defects using Rayleigh wave 
hodographs, 15:10953 (BA;US) 

The use of finite element methodology in designing ultrasonic 
tests and the detection of weak bond planes, 15:10951 (BA;US) 

Transient temperature near a void in a material heated by a 
moving laser beam, 15:10928 (BA;US) 

Ultrasonic evaluation of dissimilar solid-state bonds, 15:11062 
(BA;US) 

Ultrasonic examination of cast stainless steel component in nu- 
clear power plant, 15:9673 (BA;US) 

Ultrasonic techniques for characterization of manufacturing de- 
fects in thick composites, 15:11034 (BA;US) 


image Processing 

ALOK-imaging and -reconstruction of surface defects on heavy 
plates with E.M.A.-Rayleigh wave transducers, 15:10984 
(BA;US) 

Eddy-current flaw reconstruction by inverting field data, 
15:10890 (BA;US) 

Eddy-current inversion of flaw data from flat-bottomed holes, 
15:10888 (BA;US) 

Laplace transform based inverse method for flaw characteriza- 
tion by eddy currents, 15:10889 (BA;US) 

Modeling ultrasonic inspection of rough defects, 15:10858 
(BA;US) 

Parallel box-car imaging of adhesion defects in plasma-sprayed 
coatings, 15:11000 (BA;US) 

Strong scatterers and 1-D born inversion, 15:10869 (BA;US) 

Thermographic detection of delaminations in laminated struc- 
tures, 15:11040 (BA;US) 


Mathematical Models 
Imaging the interaction of multibeam/multimode ultrasonic trans- 
ducers with manufacturing and service-induced flaws, 
15:9742 (BA;US) 
Sizing 
Eddy currents testing of long cylindrical products with long 
solenoids, 15:10886 (BA;US) 
Four transducer ultrasonic array for detecting and sizing defects 
in plate and pipe materials, 15:10956 (BA;US) 
Three dimensional modeling of projection 
15:10892 (BA;US) 
Ultrasonic reflectivity of diffusion bonds, 15:11057 (BA;US) 
Ultrasonic weld defect sizing using the synthetic aperture focus- 
ing technique, 15:11066 (BA;US) 


DEFENSE 
See NATIONAL DEFENSE 


DEFORMATION 
Influence of velocity of deformation in permanent deformations, 
with special reference to after-effects, 15:10400 (TJ;US) 


DEFORMED NUCLEI 
Deformed single-particle levels in the boson-fermion model, 
15:11844 (J;US) 
Effect of particle-particle interactions on excited states of spheri- 
cal and deformed nuclei, 15:11834 (R;SU) 


radiography, 


DETECTORS (RADIATION) 


DEHYDROGENASES 
See OXIDOREDUCTASES 
DEKATRONS 
See COUNTING TUBES 
DELAYED RADIATION INJURIES 
See RADIATION INJURIES 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DELTA RESONANCES (BARYON) 
See N*BARYONS 
DELTA RESONANCES (MESON) 
See MESONS 
DEMAND LIMITERS 
See CURRENT LIMITERS 
DEMONSTRATION PROGRAMS 
Review of project control systems, 15:10051 (R;US) 
DENDRITES 
Dendrite inhibitor, 15:9940 (P;US) 
DENSITY (CHARGE) 
See CHARGE DENSITY 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPARTMENT OF DEFENSE 
See US DOD 
DEPOSITION 
Dry deposition onto aerodynamic surfaces and vegetation. Final 
report, 15:11332 (R;US) 
DEPOSITS 
Long term reliability of desulfurization sorbent for hot coal gas. 
Influence of carbon deposition (Part 1), 15:9039 (R;JP;in 
Japanese) 
DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESIGN 
Conceptual design of high T. superconducting power cable and 
its economic evaluation, 15:9909 (R;JP;ln Japanese) 
Conceptual system design description, nuclear waste repository 
in basalt, project B-301: Volume 1, 15:9349 (R;US) 
Task 5: Engineering Study No. 7, Waste emplacement optimiza- 
tion, 15:9323 (R;US) 
DESIGN BASIS ACCIDENTS 
Experiments supporting analysis code assessment for the ad- 
vanced test reactor, 15:9871 (J;US) 
DESORPTION 
The extraction of site-energy distributions from temperature- 
programmed desorption spectra, 15:10723 (B;US) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
Long term reliability of desulfurization sorbent for hot coal gas. 
Influence of carbon deposition (Part 1), 15:9039 (R;JP;In 
Japanese) 
Studies of the energetics of C-S bond-breaking reactions in radi- 
cal ions derived from coal model compounds, 15:9067 (RA;US) 
DETECTION 
See also FAILED ELEMENT DETECTION 
NUCLEAR EXPLOSION DETECTION 
Application of Nuclear Material Tracking System to nuclear ma- 
terials control, 15:9462 (R;US) 
Failure probability estimate of Type 304 stainless steel piping: 
Revision 1, 15:9795 (R;US) 
Measuring differences among probability of detection curves, 
15:11092 (BA;US) 
DETECTION (FAILED ELEMENT) 
See FAILED ELEMENT DETECTION 
DETECTION (NUCLEAR EXPLOSIONS) 
See NUCLEAR EXPLOSION DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
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DEUTERIUM 


DEUTERIUM 
A classical path approach to reactive scattering. ll. Apparatus 
for three-dimensional applications, 15:10783 (J;US) 
Experimental investigation of electron capture from atomic hy- 
drogen and deuterium by alpha particles: Progress report, 
September 15, 1988—June 1, 1989, 15:11720 (R;US) 
Search for energetic-charged-particle emission from deuterated 
Ti and Pd foils, 15:11841 (J;US) 
Two-dimensional modeling of the solid deuterium fiber z-pinch, 
15:12068 (BA;US) 
DEUTERIUM TARGET 
Conversion of pile neutrons into the neutrons with energy above 
10 MeV, 15:11833 (RA;SU;In Russian) 
Parity nonconservation in the proton-deuteron total cross sec- 
tion at 800 MeV, 15:11815 (J;US) 
Search for energetic-charged-particle emission from deuterated 
Ti and Pd foils, 15:11841 (J;US) 
DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
DEUTERON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
DEUTERONS 
Ze-barV_/V;-bar ratio invariance for spherical microvolumes 
with different diameters, 15:11857 (RA;SU;In Russian) 
DEVELOPING COUNTRIES 
See aiso ALGERIA 
INDIA 
INDONESIA 
NIGERIA 
SPAIN 
THAILAND 
Application in the third world countries: Energy development, di- 
versification and conservation programs, 15:10071 (RA;IT) 
Climatic changes and energy policy reorientations: How to man- 
age uncertainty?: Report 2.1.3, 15:11305 (RA;CA) 
Energy development - Energy conservation in developing coun- 
tries, 15:10033 (RA;IT) 
Energy financing and risk analysis in the developing world: Re- 
port 3.5.1, 15:9956 (RA;CA) 
DEVICES 
See EQUIPMENT 
DIAGNOSIS 
Electroroentgenography and its application in diagnosis of gyne- 
cologic diseases, 15:11519 (RA;SU;in Russian) 
Gastrofluorography in dispensary examination of population, 
15:11521 (RA;SU;In Russian) 
DIAGNOSTIC TECHNIQUES 
See also BIOMEDICAL RADIOGRAPHY 
NMR IMAGING 
X-ray spectral determination by detection of radiation scattered 
at different angles, 15:11493 (RA;AR;In Spanish) 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DICOTYLEDONS 
See MAGNOLIOPSIDA 
DIELECTRIC MATERIALS 
Liftoff: capacitive array sensors, 15:10970 (BA;US) 
Mechanisms leading to flashover of dielectric surfaces in uv illu- 
minated environments, 15:11972 (BA;US) 
Numerical simulation of flaw detection with a capacitive array 
sensor using finite and infinite elements, 15:10971 (BA;US) 
Structure of radiation damages in dielectrics, 15:10627 
(RA;SU;in Russian) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIENES 
Biochemical changes in rats regenerating liver under irradiation, 
15:11549 (RA;SU;in Russian) 
DIESEL ENGINES 
An electronically controlled drive for marine generators operated 
at constant rotational speed by the main engine of ships (RCF 


598 ERA Vol. 15, No. 5 


gearing installation): Final report, 15:11121 (R;GB;In English, 
German) 

Capillary column GC-MS and GC-MS/MS detection of chemical 
warfare agents and their hydrolysis products in a complex air- 
borne matrix, 15:11300 (R;CA) 

Mechanisms of galling and abrasive wear, 15:10578 (RA;US) 

DIFFERENTIAL EQUATIONS 
See also NEUTRON DIFFUSION EQUATION 
PARTIAL DIFFERENTIAL EQUATIONS 

Modeling and simulation of multispecies reaction/diffusion tran- 

sients, 15:11751 (R;US) 
DIFFRACTOMETERS 

See also NEUTRON DIFFRACTOMETERS 

NDE applications of an optical technique for noncontact mea- 
surements of in-plane strains, 15:10916 (BA;US) 

DIFFUSION COATINGS 

Photothermal evaluation of diffusion coatings, 15:10998 (BA;US) 
DIGESTER GAS 

See METHANE 
DIMERS 

XPS, UPS, and HREELS studies of excimer-laser-induced dis- 
sociation of AlL2(CH3)g, adsorbed on Si(100) surfaces, 
15:11730 (BA;US) 

DIMETHYL KETONE 
See ACETONE 
DIODE TRANSISTORS 
See TRANSISTORS 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIOXIN 

Health assessment for Minker/Stout/Romaine Creek Site, Impe- 
rial, Jefferson County, Missouri, Region 7. CERCLIS No. 
MOD980741912. Final report, 15:11394 (R;US) 

Health assessment for Shenandoah Stables NPL (National 
Priorities List) Site, Lincoln County, Missouri, Region 7. CER- 
CLIS No. MOD980685838. Final report, 15:11395 (R;US) 

Health assessment for Times Beach Site, Times Beach, St. 
Louis County, Missouri, Region 7. CERCLIS No. 
MOD980685226. Final report, 15:11396 (R;US) 

DIPHENYLPHOSPHINE OXIDE 
See ORGANIC PHOSPHORUS COMPOUNDS 
DIPOLES 

Towards a theory on the stimulation of oscillations in dipole an- 

tennas, 15:11113 (TJ;US) 
DIRAC EQUATION 

Damped relaxation techniques to calculate relativistic bound 
states, 15:11935 (J;US) 

DIRECT CONTACT HEAT EXCHANGERS 

A heuristic evaluation of the governing mode of heat transfer in 
a liquid-liquid spray column, 15:9599 (J;US) 

Stability of a direct-contact spray column heat exchanger, 
15:9598 (J;US) 

DIRECT CURRENT 

Electrolytic corrosion of disc type insulators with zinc sleeve, 

15:9902 (R;JP;in Japanese) 
DIRECTED-ENERGY WEAPONS 

See also LASER WEAPONS 

Research on heating, instabilities, turbulence, and rf (radiofre- 
quency) emission from electric-field dominated plasmas. Final 
report, 15 March 1986-14 May 1989, 15:11941 (R;US) 

DIRECTIONAL DRILLING 

Sweep efficiency comparisons of horizontal and vertical wells, 
15:9120 (RA;CA) 

Wellbore flow resistance in steam-assisted gravity drainage, 
15:9169 (RA;CA) 

DISARMAMENT 

See ARMS CONTROL 
DISCHARGES (ELECTRIC) 

See ELECTRIC DISCHARGES 
DISCHARGES (IONIZATION) 

See IONIZATION 
DISCHARGES (WASTES) 

See WASTE DISPOSAL 





DISINTEGRATION (FISSION) 
See FISSION 
DISINTEGRATION (NUCLEAR PARTICLE) 
See ANNIHILATION 
DISPLACEMENT RATES 

Mechanism of elastic atomic desplacements in interaction of 
heavy charged particles with tissue-equivalent material, 
15:11881 (RA;SU;In Russian) 

DISPLAY DEVICES 

Colormap based image display enhancement, 15:10934 (BA;US) 
DISPOSAL (WASTES) 

See WASTE DISPOSAL 
DISPOSAL WELLS 

Remedial investigation of dry wells, Lawrence Livermore Na- 

tional Laboratory Site 300, 15:9443 (R;US) 
DISPROPORTIONATION 
See OXIDATION 
DISSOLVED OXYGEN 
See OXYGEN 
DISTILLATES 

Coal liquefaction process solvent characterization and evalua- 
tion: Final report, 15:9047 (R;US) 

Prediction of middle-distillate fuel properties using liquid 
chromatography-proton nuclear magnetic resonance spec- 
troscopy data. Final report, 1987-1988, 15:9142 (R;US) 

DISTRIBUTION FUNCTIONS 

Manifestations of bose and fermi statistics on the quantum dis- 
tribution function for systems of spin-0 and spin-1/2 particles, 
15:11845 (J;US) 

Time dependence of a general class of quantum distribution 
functions, 15:11843 (J;US) 

DISTRICT HEATING 

Behaviour of district heating consumer: Network dynamics and 
service water heat load, 15:10370 (R;Fl;in Finnish) 

Is district heating through cogeneration still viable in Italy?, 
15:10368 (RA;IT;In Italian) 

Meeting Czechoslovak demands for heat in long-term prospec- 
tive, especially with regard to nuclear sources, 15:9646 
(RA;CS;in Czech) 

DIVERTORS 
See also BUNDLE DIVERTORS 
POLOIDAL FIELD DIVERTORS 
TOROIDAL FIELD DIVERTORS 

Thermal design and analysis of DIll-D advanced divertor, 

15:12037 (R;US) 
DNA 

Calculation of dose-dependent distribution of dual distances be- 
tween DNA subinjuries with the given spatial structure, 
15:11563 (RA;SU;In Russian) 

Change of DNA spontaneous biosynthesis in lymphocytes of ir- 
radiated animals, 15:11584 (RA;SU;in Russian) 

DNA database activities in Japan, 15:11478 (RA;US) 

Distribution of subinjuries on the model spatial structure of DNA 
for photons of various energy, 15:11562 (RA;SU;In Russian) 

Modification of DNK radiosensitivity by bivalent metals ions, 
15:11574 (RA;SU;In Russian) 

Tissue specific DNA methylation and expression of zein and 
glutelin genes in maize, 15:9541 (BA;US) 

To the problem of radiation inhibition mechanisms of DNA syn- 
thesis, 15:11575 (RA;SU;In Russian) 

DNA ADDUCTS 

Immunofluorescence detection for fiber optics chemical and bio- 

logical sensors, 15:11644 (BA;US) 
DNA REPAIR 

Effect of high-frequency electromagnetic radiation on Es- 
cherichia Coli genome in the norme and under x-irradiation, 
15:11587 (RA;SU;In Russian) 

DNA REPLICATION 

To the problem of radiation inhibition mechanisms of DNA syn- 

thesis, 15:11575 (RA;SU;In Russian) 
DNA SEQUENCING 

Databank requirements of the proposed human genome project, 
15:11484 (RA;US) 

Distributed database management systems, 15:11471 (RA;US) 
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Projecting database needs, 15:11477 (RA;US) 
DOLOMITE 
Test of the carbonates structures, 15:10690 (RA;AR;In Spanish) 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE EQUIVALENTS 
External gamma dose responses from residual radioactive ma- 
terials in soil, 15:9447 (J;US) 
DOSE REDUCTION FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSE RELATIVE FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSE-RESPONSE RELATIONSHIPS 
Analysis of invariance of model biological parameters based on 
generalized theory of radiation dual effect, 15:11564 
(RA;SU;In Russian) 
DOSEMETERS 
A historical review of portable health physics instruments and 
their use in radiation protection programs at Hanford, 1944 
through 1988, 15:11888 (R;US) 
Comparison of dosimetry results from the Sandia SPR-Ill reac- 
tor facility, 15:9778 (RA;US) 
DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 
See also GAMMA DOSIMETRY 
MICRODOSIMETRY 
NEUTRON DOSIMETRY 
Characterization of space radiation environment in terms of the 
energy deposition in functionally important volumes, 15:11257 
(J;US) 
External beta-photon dosimetry for radiation protection, 
15:11889 (BA;US) 
DOUBLE ENVELOPE BUILDINGS 
Building Thermal Envelope Systems and Materials (BTESM) 
and research utilization/technology transfer progress report 
for DOE Office of Buildings and Community Systems: 
Monthly progress report, 15:10121 (R;US) 
Marketable solar chimney passive solar system components: 
research and development, 15:9580 (RA;IT;In Italian) 
Measurement of thermal drift in foam insulation, 15:10126 (R;US) 
Overview of the applicability of electrochemical methods to eval- 
uation of the corrosiveness of residential building thermal 
insulations with proposed cooperative test program, 15:10124 
(R;US) 
DOUBLE SHELL HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
DOUBLE WALL HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Increased power delivery from the Dill-D neutral beam injection 
system, 15:12038 (R;US) 
PC-Link historical data base system MODCOMP/IBM at link for 
neutral particle beam operation, 15:12036 (R;US) 
Radiation shielding analysis for Dill-D, 15:12039 (R;US) 
DOUBLET-3 DEVICE 
Performance of the DIll-D neutral beam injection system, 
15:12084 (BA;US) 
DPA 
See DISPLACEMENT RATES 
DPO 
See ORGANIC PHOSPHORUS COMPOUNDS 
DRAG 
Performance measurements of the Kolibrie- and Fact rotor with- 
tipvanes on the full-scale experimental wind turbine, 15:9608 
(R;NL) 
DRAG COEFFICIENT 
See DRAG 


ERA Vol. 15, No. 5 599 





DRAWING 


DRAWING 

Drawability assessment of steel sheets by an ultrasonic method, 

15:11087 (BA;US) 
DREDGE SPOIL 

Dredged-material-effects assessment: Single-species toxic- 
ity/bioaccumulation and macrobenthos colonization tests, 
15:11456 (R;US) 

New Bedford Harbor Superfund Project, Acushnet River estuary 
engineering feasibility study of dredging and dredged-material 
disposal alternatives. Report 11. Evaluation of conceptual 
dredging and disposal alternatives. Technical report, August 
1985-July 1988, 15:11400 (R;US) 

DRF 

See RADIOPROTECTIVE SUBSTANCES 
DRIFT (PLASMA) 

See PLASMA DRIFT 
DRIFT CHAMBERS 

Study and analysis of drift chamber parameters, 15:11201 
(R;ES;in Spanish) 

Wire chamber, 15:11241 (P;US) 

[Study of multiparticle jet production using calorimeters]: 
Progress report, April 1, 1989-March 31, 1990, 15:11149 
(R;US) 

DRILL CORES 

Experimental evaluation of in-situ combustion in naturally con- 
solidated cores, 15:9121 (RA;CA) 

Post Test Characterization core drilling at the Near Surface Test 
Facility, 15:9379 (R;US) 

Summary of borehole RRL-2 hydraulic fracturing test data and 
data analysis method, 15:9392 (R;US) 

Tabulation of physical and mechanical property data from Bore- 
hole RRL-2: Revision 2, 15:9389 (R;US) 

Tabulation of physical and mechanical property data from bore- 
hole RRL-6: Revision 1, 15:9390 (R;US) 

Tabulation of physical and mechanical property data supporting 
characterization of the Jointed Block Test area at the Near- 
Surface Test Facility, 15:9394 (R;US) 

Tabulation of physical and mechanical property data supporting 
post-test characterization of the Full Scale Heat Test No. 2 
area at the NSTF [Near-Surface Test Facility]: Revision 1, 
15:9393 (R;US) 

Triaxial shear testing of twenty jointed basalt core samples, 
15:9399 (R;US) 

DRILL HOLES 
See BOREHOLES 
DRILL SHIPS 
See OFFSHORE PLATFORMS 
SHIPS 
DRILLING EQUIPMENT 
Conial water jet cleanout of plugged injector wells, 15:9114 
(RA;CA) 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRILLING RIGS 
Snap-back: A new factor in rig safety design, 15:9097 (RA;CA) 
DRINKING WATER 

Acidic deposition and cistern drinking-water supplies, 15:11430 
(R;US) 

Comparison of drinking-water mutagenicity with leaching of 
polycyclic aromatic hydrocarbons from water distribution 
pipes, 15:11614 (R;US) 

Conceptual design report: Exploratory Shaft Waterline (ESWL) 
Project B-415, 15:9300 (R;US) 

Environmental Radiation Data: Report 57, January-March 1989. 
Quarterly report, 15:11354 (R;US) 

Laboratory study of the leaching of lead from water faucets, 
15:11421 (R;US) 

The Installation Restoration Program Toxicology Guide: Volume 
3, 15:11613 (R;US) 

DRY DEPOSITION 
See DEPOSITION 


DRY-TYPE COOLING TOWERS 
See COOLING TOWERS 
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DTO 
See TRITIUM COMPOUNDS 
DUODENUM 
See SMALL INTESTINE 
DUST COLLECTORS 
Effects of turbulence and electrohydrodynamics on the perfor- 
mance of electrostatic precipitators, 15:11349 (R;US) 
DUSTS 
Analysis of quartz and other minerals in dusts by differential 
thermal analysis. Final report, 15:11329 (R;US) 
Animal model validation studies. Final report, 15:11628 (R;US) 
Impact of water sprays on scrubber-ventilation effectiveness. 
Report of Investigations/1989, 15:11340 (R;US) 
DYE LASERS 
Generation and control of solitons and soliton-like pulses in a 
femtosecond ring dye laser, 15:11104 (R;US) 
DYES 
See also FLUORESCEIN 
Ultralow detection limits for an organic dye determined by fluo- 
rescence spectroscopy with laser diode excitation, 15:10729 
(J;US) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC INDUCER ROTORS 
See TIPVANE ROTORS 
DYNAMIC LOADS 
Estimation of radiation damping in dynamic analysis of fill dams, 
15:9498 (R;JP;in Japanese) 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYSPROSIUM 
X-ray resonance exchange scattering in dysprosium, 15:10503 
(J;US) 
DYSPROSIUM 147 
Investigation of alpha-particle and delayed-proton decays at and 
near close shells, 15:11809 (BA;US) 
DYSPROSIUM FLUORIDES 
A neutron diffraction and molecular dynamics investigation of 
the environment of Dy**+ ions in a fluoroberyllate glass, 
15:10667 (J;US) 
DYSPROSIUM IONS 
A neutron diffraction and molecular dynamics investigation of 
the environment of Dy*+ ions in a fluoroberyllate glass, 
15:10667 (J;US) 
Discrepancies between calculated and observed energies for 4s- 
4p transitions in highly charged Cu-like ions, 15:11740 (J;US) 


E 


E CODES 
Electromagnetic loads and structural response of the CIT vac- 
uum vessel to plasma disruptions, 15:12092 (BA;US) 
Extended transient-midterm stability program package: Version 
2.0: User manuals: Final report, 15:9889 (R;US) 
EARLY RADIATION INJURIES 
See RADIATION INJURIES 
EARTH ATMOSPHERE 
See also EARTH MAGNETOSPHERE 
IONOSPHERE 
STRATOSPHERE 
TROPOSPHERE 
Both sides now: The chemistry of clouds, 15:11362 (BA;US) 
High resolution spectroscopy in a molecular jet by diode-laser, 
15:10684 (R;IT) 
Predicting the arrival times of solar particles, 15:11668 (R;US) 
Removal of chlorofluorocarbons from the Earth’s atmosphere, 
15:11369 (J;US) 
The global atmospheric environment: Role of the world meteo- 
rological organization: Report 2.1.2, 15:11306 (RA;CA) 
EARTH MAGNETOSPHERE 
See also MAGNETOTAIL 





Polar rain and the question of direct-particle access, 15:11704 
(R;US) 
ECHINODERMS 
Preliminary age determinations of crown of thorns starfish 
spicules by accelerator mass spectrometry, 15:10722 (R;NZ) 
ECN 
On the prediction of aero-elastic stability of largestall-regulated 
wind turbine rotors, 15:9607 (R;NL) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECONOMIC ANALYSIS 
Development and application of a linear programming model to 
maximize cashflow for a gas field, 15:9153 (RA;CA) 
ECONOMIC DEVELOPMENT 
Development of a model to predict the demands for energy in 
Asia-Pacific countries and the result of its test running. On In- 
donesia and Thailand, 15:9949 (R;JP;in Japanese) 
ECONOMIC ELASTICITY 
Development of Japanese nine-region econometric model. 
Electricty demand block, 15:10060 (R;JP;In Japanese) 
ECONOMIC POLICY 
Assessment of the impact of a nuclear waste repository at Yucca 
Mountain on the economic development potential of Las Ve- 
gas, Clark County, and the surrounding area, 15:9244 (R;US) 
ECONOMICS 
See also ECONOMIC ANALYSIS 
Conceptual design of high T. superconducting power cable and 
its economic evaluation, 15:9909 (R;JP;ln Japanese) 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
Markets, distribution, and exchange after societal cataclysm, 
15:11292 (R;US) 
EDDY CURRENT TESTING 
A cryogenic eddy current microprobe, 15:10963 (BA;US) 
A three-dimensional boundary element model for eddy current 
NDE, 15:10880 (BA;US) 
Computational eddy-current probe model for composites, met- 
als and semiconductors, 15:10887 (BA;US) 
Eddy-current flaw reconstruction by inverting field data, 
15:10890 (BA;US) 
Laplace transform based inverse method for flaw characteriza- 
tion by eddy currents, 15:10889 (BA;US) 
New signal processing scheme for the analysis of electromag- 
netic images, 15:10941 (BA;US) 
Photoinductive imaging: A new NDE technique, 15:10921 
(BA;US) 
The remote field effect and its interpretation, 15:10885 (BA;US) 
Theoretical and experimental studies of the remote field eddy 
current effect, 15:10884 (BA;US) 
Thin-skin electromagnetic fields around surface-breaking cracks 
in metals, 15:10881 (BA;US) 
EDDY CURRENTS 
Frequency domain methods for the analysis of multifrequency 
eddy current data, 15:9740 (BA;US) 
The remote field effect and its interpretation, 15:10885 (BA;US) 
Theoretical and experimental studies of the remote field eddy 
current effect, 15:10884 (BA;US) 
EDUCATIONAL FACILITIES 
See also SCHOOL BUILDINGS 
Health assessment for University of Minnesota Rosemount Re- 
search Center (RRC) NPL (National Priorities List) Site, 
Dakota County, Minnesota, Region 5. CERCLIS No. 
MND980613780. Final report, 15:9979 (R;US) 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 
EFFLUENTS (THERMAL) 
See THERMAL EFFLUENTS 
EHF RADIATION 
See MICROWAVE RADIATION 


ELECTRIC COILS 


EHRLICH ASCITES TUMOR 

Change of structural functional state of Ehrlich tumor cells under 
gamma- and electron beams of high energy, 15:11580 
(RA;SU;In Russian) 

EIGENFUNCTIONS 
A generalized eigenfunction expansion for elastodynamics, 
15:10868 (BA;US) 
EIIP 
See INDUSTRIAL PARKS 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEINIUM 254 
Neutron multiplicity from the spontaneous fission of 7©°Md, 
15:11839 (BA;US) 
ELASTICITY (ECONOMIC) 
See ECONOMIC ELASTICITY 
ELDERLY PEOPLE 

Recommended emergency preparedness guidelines for elderly 
and disabled rail-transit passengers. Final report, November 
1987-March 1989, 15:10148 (R;US) 

ELECTRIC APPLIANCES 

Energy conservation household electrical appliances, 15:10068 

(RA;IT;In Italian) 
ELECTRIC ARCS 
A real-time quantitative analysis of atmospheric contributions of 
hydrogen to weld arc plasmas, 15:11068 (BA;US) 
ELECTRIC BATTERIES 
See also LEAD-ACID BATTERIES 
METAL-NONMETAL BATTERIES 
THERMAL BATTERIES 

Advanced calcium-thiony| chloride high-power battery. Periodic 
report (1st), 15 May-15 July 1989, 15:9923 (R;IL) 

Application of AC impedance method for diagnosis of lithium 
secondary battery degradation. Preliminarily study with AA 
size Li/MoS> cells, 15:9930 (R;JP;in Japanese) 

Assessment of thin-film batteries based on polymer electrolytes: 
1. Energy density. Technical report, 15:9924 (R;US) 

Assessment of thin-film batteries based on polymer electrolytes: 
3. Specific energy versus specific power. Technical report, 
July 1988-June 1989, 15:9925 (R;US) 

Battery additives. January 1970-September 1989 (Citations 
from the COMPENDEX data base). Report for January 1970- 
September 1989, 15:9936 (R;US) 

Flat polymer electrolytes promise thin-film power. Technica! re- 
port, July 1988-June 1989, 15:9926 (R;US) 

Health assessment for H. Brown Company, Inc., Kent County, 
Michigan, Region 5. CERCLIS No. MID017015136. Prelimi- 
nary report, 15:10251 (R;US) 

Health assessment for United Scrap Lead Site, Miami County, 
Ohio, Region 5. CERCLIS No. OHD018392928. Final report, 
15:10305 (R;US) 

intrinsically safe 5-V, 4-A: Rechargeable power supply. Informa- 
tion circular/1989, 15:9934 (R;US) 

Outlook for new energies. Secondary batteries, 
(R;JP;iIn Japanese) 

Rechargeable lithium-polymer electrolyte batteries. Technical 
report, July 1988-June 1989, 15:9928 (R;US) 

Use of lithium batteries in biomedical devices. Technical Report 
No. 14, July 1988-June 1989, 15:9927 (R;US) 

ELECTRIC CABLES 

See also SUPERCONDUCTING CABLES 

Evaluation of long-term insulation performance of a water-tree 
retardant XLPE cable, 15:9900 (R;JP;in Japanese) 

improvement of impulse breakdown strength of an XLPE cable 
by modifing semiconducting layer, 15:9901 (R;JP;in Japanese) 

Severe accident testing of electrical penetration assemblies, 
15:9814 (R;US) 

ELECTRIC COILS 
See also MAGNET COILS 
SOLENOIDS 

Eddy current detection of short cracks in sheets, 15:10882 
(BA;US) 

The use of horizontal axis coils for the eddy current inspection 
of fast breeder reactor primary vessels, 15:9685 (BA;US) 


15:9937 
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ELECTRIC CONDUCTORS 


ELECTRIC CONDUCTORS 

Propagation of electromagnetic waves along a single wire, 
15:11923 (TJ;US) 

Structural behavior of the reinforced copper conductor for the 
CIT TF coils, 15:10645 (BA;US) 

ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC CURRENTS 
See also DIRECT CURRENT 
EDDY CURRENTS 
ELECTRIC ARCS 
FLASHOVER 

Magnetometer-based measurements of stray current distribu- 
tion on cathodically protected gas transmission pipeline, 
15:9157 (BA;US) 

Research and development of lithium/polyaniline battery (Part 
2), 15:9932 (R;JP;in Japanese) 

Study on lightning parameters in the light of long gap discharge 
phenomena, 15:9897 (R;JP;in Japanese) 

ELECTRIC DISCHARGES 
See also ELECTRIC ARCS 
FLASHOVER 
LIGHTNING 

Study on detection method for troubles at electric power equip- 
ments making use of electromagnetic wave. Trouble detection 
at a viewpoint from frequency characteristics of electromag- 
netic wave with discharges, 15:9896 (R;JP;In Japanese) 

Study on lightning parameters in the light of long gap discharge 
phenomena, 15:9897 (R;JP;in Japanese) 

ELECTRIC FIELDS 

Measurement of electric fields by means of a mirror electro- 

optical cell, 15:11120 (R;IT) 
ELECTRIC FILTERS 

Application of bandpass filtering in ultrasonic non-destructive 

testing, 15:10940 (BA;US) 
ELECTRIC FUSES 

The significance of current limiting fuse damageability, 15:9636 

(R;CA) 
ELECTRIC POTENTIAL 

Evaluation of long-term insulation performance of a water-tree 

retardant XLPE cable, 15:9900 (R;JP;in Japanese) 
ELECTRIC POWER 

See also HYDROELECTRIC POWER 

Commercial/institutional buildings: Electrical energy technology 
study, 15:10065 (R;CA) 

Experiments on influence of small-scale grid interactive PV gen- 
erators to utility grid protection, 15:9565 (RA;JP;In Japanese) 

Influence and countermeasures of small-scale dispersed PV 
system on power quality of distribution line, 15:9564 
(RA;JP;in Japanese) 

Residential electricity use, wood use, and indoor temperature: 
An econometric model, 15:10142 (J;US) 

ELECTRIC POWER INDUSTRY 

Electric power annual 1988, 15:10063 (R;US) 

Electric power monthly, September 1989, 15:10062 (R;US) 

Industrial promotion relative to thermal power plant design and 
fabrication: ENEA (Italy) program progress report, 15:10008 
(RA;IT;In Italian) 

Introduction of time-dependent electricity rates and modeling of 
their impact on the demand: The case of the residential sec- 
tor in Switzerland: Report 3.3.6, 15:9913 (RA;CA) 

New aspects of energy flexibility: The case of electrical sys- 
tems: Report 3.4.5, 15:10057 (RA;CA) 

The challenges of maintaining a high level of service reliability in 
a restructured U.S. electric utility industry: Report 3.4.1, 
15:10058 (RA;CA) 

ELECTRIC POWER SUBSTATIONS 
See POWER SUBSTATIONS 
ELECTRIC POWER SYSTEMS 

See POWER SYSTEMS 
ELECTRIC PULSES 

See PULSES 
ELECTRIC SWITCHES 

See SWITCHES 
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ELECTRIC UTILITIES 
1989 Pacific Northwest loads and resources study, 15:10061 
(R;US) : 
Development of Japanese nine-region econometric model. 
Electricty demand block, 15:10060 (R;JP;In Japanese) 
Expansion of electric utility DSM [demand side management] 
services to small businesses, 15:9906 (R;US) 
INPO accreditation - product definition for utility training, 
15:9718 (J;US) 
Key issues in integrated resource planning for electric utilities, 
15:10059 (R;US) 
Requirements for an advanced utility load monitoring system: 
Final report, 15:9915 (R;US) 
ELECTRIC-POWERED VEHICLES 
Cycle-life improvement of Zn/NiOOH cells by the addition of 
Ca(Oh)> to the zinc electrode, 15:9933 (R;US) 
ELECTRICAL ENGINEERING 
Bulletin of the Division of Electrical Engineering, 1987-1988: 
Volume 3. Number 2, 15:9888 (R;CA) 


ELECTRICAL EQUIPMENT 
See also CIRCUIT BREAKERS 

CURRENT LIMITERS 
ELECTRIC COILS 
ELECTRICAL INSULATORS 
LIGHTNING ARRESTERS 
RELAYS 
SWITCHES 
TRANSFORMERS 

Probability of inadvertent operation of electrical components in 
harsh environments, 15:9877 (J;US) 

ELECTRICAL INSULATION 

Characterization of extruded insulation cables with respect to ef- 
fects of water, 15:9910 (R;IT) 

Current-limiting mechanisms in electron- and ion-beam experi- 
ments. Technical report for period ending August 1989, 
15:11708 (R;US) 

ELECTRICAL INSULATORS 

DC withstand voltage characteristics of insulator strings covered 
with snow, 15:9892 (R;JP;ln Japanese) 

Electrolytic corrosion of disc type insulators with zinc sleeve, 
15:9902 (R;JP;in Japanese) 

Evaluation of long-term insulation performance of a water-tree 
retardant XLPE cable, 15:9900 (R;JP;in Japanese) 

Improvement of impulse breakdown strength of an XLPE cable 
by modifing semiconducting layer, 15:9901 (R;JP;in Japanese) 

Withstand voltage characteristics of insulator strings covered 
with snow, 15:9629 (R;JP;ln Japanese) 

ELECTRICAL PROPERTIES 

Insulation recovery characteristics after arc interruption and its 
application for high speed reclosing of UHV A.C transmission 
lines, 15:9903 (R;JP;in Japanese) 

ELECTROCHEMICAL CORROSION 

Electrolytic corrosion of disc type insulators with zinc sleeve, 

15:9902 (R;JP;in Japanese) 
ELECTRODEPOSITED COATINGS 
Study of surface acoustic wave dispersion using laser-ultrasonics 
and application to thickness measurement, 15:10922 (BA;US) 
ELECTRODES 
See also ANODES 
CATHODES 
ION-SELECTIVE ELECTRODES 

Electrical impedance of a pore wall for the flooded-agglomerate 
model of porous gas-diffusion electrodes, 15:10083 (J;US) 

Electrode/workpiece combinations, 15:10473 (R;US) 

Electrostatic fields due to an electrode mounted on a conducting 
pad of finite extent in a planar stratified medium, 15:12121 
(J;US) 

Imaging fatigue cracks in low carbon steels with the gel elec- 
trode, 15:11080 (BA;US) 

Inert Electrodes Program fiscal year 1988 annual report, 
15:10633 (R;US) 

Mechanisms leading to flashover of dielectric surfaces in uv illu- 
minated environments, 15:11972 (BA;US) 





Peak bare-surface current densities overestimated in straining 
and scratching electrode experiments, 15:10493 (J;US) 
Photothermal deflection method for monitoring photoelectronic 
and nonradiative energy conversion in semiconductor photo- 
electrochemical cells, 15:9558 (BA;US) 
ELECTROLYTES 
See also SOLID ELECTROLYTES 
Research and development of lithium/polyaniline battery (Part 
2), 15:9932 (R;JP;In Japanese) 
ELECTROLYTIC CELLS 
Assessment of thin-film batteries based on polymer electrolytes: 
1. Energy density. Technical report, 15:9924 (R;US) 
Assessment of thin-film batteries based on polymer electrolytes: 
3. Specific energy versus specific power. Technical report, 
July 1988-June 1989, 15:9925 (R;US) 
Dendrite inhibitor, 15:9940 (P;US) 
Flat polymer electrolytes promise thin-film power. Technical re- 
port, July 1988-June 1989, 15:9926 (R;US) 
Stacked vapor fed AMTEC modules, 15:9938 (P;US) 
ELECTROLYTIC CORROSION 
See ELECTROCHEMICAL CORROSION 


ELECTROMAGNETIC FIELDS 

Calcium displacement caused by electromagnetic fields. Final 
report, 1 November 1982-31 August 1989, 15:11645 (R;US) 

Characteristics of electromagnetic wave forms with lightning in 
winter season (2). Characteristics in frequency domain, 
15:9899 (R;JP;In Japanese) 

Modeling and measurement of field and flux of MPI, 15:11082 
(BA;US) 

The remote field effect and its interpretation, 15:10885 (BA;US) 

Theoretical and experimental studies of the remote field eddy 
current effect, 15:10884 (BA;US) 

ELECTROMAGNETIC FILTERS 

Characteristics of electromagnetic wave forms with lightning in 
winter season (2). Characteristics in frequency domain, 
15:9899 (R;JP;in Japanese) 

ELECTROMAGNETIC PULSES 

Electromagnetic pulse (EMP): Phenomena, simulation, and 
hardening. November 1986-October 1989 (Citations from the 
INSPEC: Information Services for the Physics and Engineer- 
ing Communities data base). Report for November 
1986-October 1989, 15:11285 (R;US) 

HEMP [high-altitude electromagnetic pulse] test and analysis of 
selected recloser-control units, 15:11284 (R;US) 

Nuclear weapons effects seminar, 15:11280 (R;US) 

Study on detection method for troubles at electric power equip- 
ments making use of electromagnetic wave. Trouble detection 
at a viewpoint from frequency characteristics of electromag- 
netic wave with discharges, 15:9896 (R;JP;In Japanese) 

ELECTROMAGNETIC RADIATION 

See also ELECTROMAGNETIC PULSES 

GAMMA RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
RADIOWAVE RADIATION 
THERMAL RADIATION 
ULTRAVIOLET RADIATION 
X RADIATION 

Simulation of thermal dynamics of a vaporizing coal-water 
droplet in a combustor, 15:9083 (R;US) 

ELECTROMAGNETIC TESTING 

See also EDDY CURRENT TESTING 

Mesh and boundary considerations in the numerical modeling of 
large 3-D electromagnetic NDT geometries, 15:10944 (BA;US) 

Numerical modeling of transient wave propagation for high fre- 
quency NDT, 15:10883 (BA;US) 

Review of NDT techniques at radio and microwave frequencies, 
15:10891 (BA;US) 

ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 


ELECTROMAGNETISM 
Invariant correlation functions, superconvergence sum rules, 
and electric-magnetic duality, 15:11789 (J;US) 


ELECTRONIC CIRCUITS 


ELECTRON ACCEPTOR 

See ELECTRONS 
ELECTRON ACOUSTIC WAVES 

See ELECTRON PLASMA WAVES 
ELECTRON BEAMS 

A reflex glow discharge as a plasma source for broad area elec- 
tron beam generation, 15:11970 (BA;US) 

Current-limiting mechanisms in electron- and ion-beam experi- 
ments. Technical report for period ending August 1989, 
15:11708 (R;US) 

Electron beam dynamics in cusped magnetic fields, 15:12076 
(BA;US) 

Electron-beam propagation through a magnetic wiggler with 
random field errors. Interim report, 15:11110 (R;US) 

Peculiar phenomena in the parallel propagation of high-beta 
plasma beams, 15:11973 (BA;US) 

Relativistic focusing and beat wave phase velocity control in the 
PBWA, 15:12072 (BA;US) 

Spectroscopic study of collective ion acceleration experiments, 
15:11965 (BA;US) 

Transition radiation as an x-ray source for lithography, 15:9468 
(BA;US) 

ELECTRON COOLING 
Status of the electron cooler at INS and application of electron 
cooling method, 15:11182 (RA;JP;iIn Japanese) 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON GAS 
Monte Carlo calculation of dynamical properties of the two- 
dimensional Hubbard model, 15:11918 (J;US) 
ELECTRON MICROSCOPES 
Photon scanning-tunneling microscopy, 15:11135 (BA;US) 
ELECTRON PLASMA WAVES 

Simulation of drift wave turbulence: Trapped structures and a 

new nonadiabatic electron model, 15:11946 (R;US) 
ELECTRON PRECIPITATION 

Anomalous UV auroral spectra during a large magnetic distur- 

bance, 15:11707 (R;US) 
ELECTRON PROBES 

A program for quantitative electron probe microanalysis: Access 
to different models of the correction method by atomic num- 
ber, absorption and fluorescence (ZAF), 15:10696 (RA;AR;In 
Spanish) 

Fluorescence correction in electron probe microanalysis: New 
expressions, 15:10695 (RA;AR;In Spanish) 

Statistics techniques applied to electron probe microanalysis, 
15:10697 (RA;AR;In Spanish) 

ELECTRON-ATOM COLLISIONS 

Electron scattering assisted by an intense electromagnetic field: 

Exact solution of a simplified model, 15:11742 (J;US) 
ELECTRON-ION COLLISIONS 

Electron-impact ionization of highly charged ions in lowest-order 
QED theory, 15:11739 (J;US) 

Relativistic distorted wave collision strengths for excitation to the 
88 n=3 and n=4 levels in all 71 neon-like ions with 22<Z<92, 
15:11733 (J;US) 

ELECTRON-POSITRON COLLISIONS 

First measurements of hadronic decays of the Z boson, 

15:11764 (J;US) 
ELECTRON-POSITRON INTERACTIONS 

Comparison of quark and gluon jets produced in high-energy 
e*e- annihilations, 15:11765 (J;US) 

Measurements of Z-boson resonance parameters in e*e~ anni- 
hilation, 15:11768 (J;US) 

Search for a fourth-generation charge —(1/3) quark, 15:11767 
(J;US) 

ELECTRONIC CIRCUITS 
See also LOGIC CIRCUITS 
MICROELECTRONIC CIRCUITS 
PRINTED CIRCUITS 

High resolution x-ray computed tomography for composites and 

electronics inspection, 15:10902 (BA;US) 
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ELECTRONIC CIRCUITS 


Study and adjust of the BGO crystal matrix, part of the electro- 
magnetic calorimeter used for the L3 experiment on LEP, 
15:11233 (R;FR;In French) 

ELECTRONIC EQUIPMENT 
See also OPTICAL SCANNERS 
OSCILLATORS 
POWER SUPPLIES 
RADIO EQUIPMENT 

Basic mechanisms of radiation effects on electronic materials 
and devices, 15:11251 (J;US) 

CMOS [complementary metal-oxide semiconductor] design for 
radiation hardness in digital applications, 15:11252 (J;US) 

Monte Carlo determination of the energy-dependent neutron- 
gamma flux behind cadmium loaded polyethylene slabs 
irradiated by the Sandia Pulse Reactor Ill, 15:9771 (RA;US) 

Practical aspects of systems hardening, 15:11256 (J;US) 

Radiation effects on electronics: Hostile environments, 
15:11250 (J;US) 

ELECTRONICS (QUANTUM) 
See QUANTUM ELECTRONICS 
ELECTRONS 

A temporal study of electron dynamics and temperature in the 
near wake of a conducting body, 15:12064 (BA;US) 

An overview of atomic and molecular processes in critical veloc- 
ity ionization, 15:11966 (BA;US) 

Auroral-electron energy and flux from molecular nitrogen ultravi- 
olet emissions observed by the S3-4 satellite, 15:11706 (R;US) 

Coherent pair creation in linear colliders, 15:11166 (J;US) 

Mechanisms leading to flashover of dielectric surfaces in uv illu- 
minated environments, 15:11972 (BA;US) 

Peculiar phenomena in the parallel propagation of high-beta 
plasma beams, 15:11973 (BA;US) 

ELECTROPLATING 

Locating and estimating air emissions from sources of chro- 

mium. Supplement. Final report, 15:11325 (R;US) 
ELECTROSTATIC ACCELERATORS 

Neutron generators based on sealed accelerating tubes, 

15:11155 (RA;SU;in Russian) 
ELECTROSTATIC PRECIPITATORS 
Effects of turbulence and electrohydrodynamics on the perfor- 
mance of electrostatic precipitators, 15:11349 (R;US) 
ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELLIPSOMETRY 

Nondestructive mapping of surface film parameters with dy- 

namic imaging microellipsometry, 15:10990 (BA;US) 
EMBRITTLEMENT 

Detection of temper embrittlement in steel by magnetoacoustic 

emission technique, 15:10481 (BA;US) 
EMBRYOS 

Separate effect of high-frequency electromagnetic radiation and 
in combination with gamma-quanta on D.melanogaster devel- 
opment, 15:11596 (RA;SU;In Russian) 

EMERGENCIES 
See ACCIDENTS 
EMERGENCY PLANS 

An expert system for emergency response, 15:9866 (J;US) 

Decision support for emergency management: From the Nordic 
project "NKAVINF: Information technology for accident and 
emergency management’, to the European project "IT sup- 
port for emergency management - ISEM”, 15:9752 (R;DK) 

Project plan: Procedure system design for the Rocky Flats Plant 
Emergency Preparedness Program, 15:9820 (R;US) 

EMERGENCY PROVISIONS 
See EMERGENCY PLANS 
EMERGENCY SHUTDOWN 
See SCRAM 
EMISSION 
See also NEUTRON EMISSION 
THERMIONIC EMISSION 

Sectoral CO2 emissions in 1985 and 1988, 15:11310 (R;NL;In 

Dutch) 
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EMISSION SPECTRA 
Doppler shift of auroral Lyman alpha observed from a satellite, 
15:11705 (R;US) 
EMP 
See ELECTROMAGNETIC PULSES 


EMPLOYEES 
See PERSONNEL 


EMULSIONS 

Numerical simulation of emulsion flow through porous media, 

15:9117 (RA;CA) 
ENEA 

ENEA interventions in the sector of the rational use of energy, 
15:10027 (RA;IT;In Italian) 

ENEA’s (Italian Commission for Alternative Energy Sources) 
contribution to energy rationalization in Italy, 15:10030 
(RA;IT;In Italian) 

ENERGETIC SOLAR PARTICLES 

See SOLAR PARTICLES 


ENERGY 
See also EXERGY 
GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 

A knowledge representation approach to the world energy sys- 
tem: Report 3.5.6, 15:9945 (RA;CA) 

Energy for tomorrow. Division 2: Energy and the environment: 
Session 2.1: Environmental concerns: The role of interna- 
tional co-operation, 15:11303 (R;CA) 

Energy for tomorrow. Division 3: Energy and the economy: 
Session 3.3: Determinants of energy prices in the short, 
medium and long term, 15:10085 (R;CA) 

Energy for tomorrow. Division 3: Energy and the economy: 
Session 3.5: The economics of energy decision making: Part 
2, 15:9955 (R;CA) 

Investigation on the trends of European petroleum, 15:9136 
(R;JP;in Japanese) 

Supercomputer applications for materials science: Ordering ef- 
fects of hydrogen in palladium, 15:11904 (R;US) 

The economics of energy decision making: Report 3.5.8, 
15:9944 (RA;CA) 

ENERGY AUDITS 

Semiannual report to Congress on Inspector General audit re- 

ports, April 1-September 30, 1989, 15:10044 (R;US) 
ENERGY CONSERVATION 

Building Thermal Envelope Systems and Materials (BTESM) 
and research utilization/technology transfer progress report 
for DOE Office of Buildings and Community Systems: 
Monthly progress report, 15:10123 (R;US) 

Electric power saving options in the Netherlands, 15:10036 
(R;NL;In Dutch) 

Energy conservation: state of the art and prospectives, Rome, 
23 March 1988, 15:10022 (R;IT;in Italian) 

Financing of energy conservation programs: Financial sources 
and evaluation methods for investment planning, 15:9958 
(RA;IT;In Italian) 

International seminar on energy saving. Proceedings. Rome, 
12-13 Sep 1988, 15:10105 (R;IT;In Italian) 

Office of Industrial Programs research in progress, 15:10035 
(R;US) 

Standard 90.1’s ENVSTD: Both a compliance program and an 
envelope design tool, 15:10130 (R;US) 

The DOE Industrial Energy Conservation Program: Research 
and development in industrial waste energy reduction, 
15:10034 (R;US) 

The potential impact of conservation, alternative energy 
sources, and reduced nonenergy emissions on global warm- 
ing, 15:11358 (R;US) 

The promotion of demand in the field of energy conservation, 
15:10028 (RA;IT;In Italian) 

ENERGY CONSUMPTION 

See also FUEL CONSUMPTION 

Environment and risk management of low waste energy technol- 
ogy, 15:10363 (RA;FI) 





Global energy and the greenhouse issue: 
15:11307 (RA;CA) 

Monthly energy review, September 1989, 15:9962 (R;US) 

Outlook for world oil prices to the year 2000: Report 3.3.3, 
15:9129 (RA;CA) 

Technological progress and improvement in specific consump- 
tion: Report 3.3.5, 15:10038 (RA;CA) 

ENERGY EFFICIENCY 

Building Thermal Envelope Systems and Materials (BTESM) 
and research utilization/technology transfer progress report 
for DOE Office of Buildings and Community Systems: 
Monthly progress report, October 1989, 15:10122 (R;US) 

Promotion of the rational use of energy: Experience and pro- 
grams of ENEL (Italy), 15:10367 (RA;IT;In Italian) 

Survey on high efficiency energy utilization system, 15:9952 
(R;JP;In Japanese) 

Window research: Studies in residential window energy effi- 
ciency, 15:10111 (R;US) 

ENERGY INTEGRATED INDUSTRIAL PARKS 
See INDUSTRIAL PARKS 


ENERGY MANAGEMENT 
1989 energy program manager’s national conference, Indianapo- 
lis, Indiana: Post-conference mail survey to all attendees (with 
1987 and 1988 conference comparisons), 15:9950 (R;US) 
Investigations for the promotion of international co-operation in 
energy technologies in-the fiscal 1988, 15:9951 (R;JP;in 
Japanese) 


ENERGY MANAGEMENT SYSTEMS 

Building Thermal Envelope Systems and Materials (BTESM) 
and research utilization/technology transfer progress report 
for DOE Office of Buildings and Community Systems: 
Monthly progress report, 15:10121 (R;US) 

ENERGY MODELS 

Comparison of survey methods in the collection of residential 
energy data: Final report, 15:9946 (R;US) 

Development of a model to predict the demands for energy in 
Asia-Pacific countries and the result of its test running. On In- 
donesia and Thailand, 15:9949 (R;JP;in Japanese) 

Evaluation of the R and D programme in the field of non-nuclear 
energy (1985-1988): Volume 1, 15:10016 (R;LU) 

National environmental impact projection 2, 15:9963 (R;US) 

ENERGY POLICY 

See also NATIONAL ENERGY PLAN 

Energy for tomorrow. Division 3: Energy and the economy: 
Session 3.5: The economics of energy decision making: Part 
2, 15:9957 (R;CA) 

Evaluation of the R and D programme in the field of non-nuclear 
energy (1985-1988): Volume 1, 15:10016 (R;LU) 

Office of Inspector General semiannual report to the Congress, 
April 1-September 30, 1989, 15:10042 (R;US) 

Proceedings of the conference on technology-based confidence 
building: Energy and environment, 15:9942 (R;US) 

Responding to future world oil supply disruptions: Strategic oil 
reserves versus supply/demand management: Report 3.5.7, 
15:10040 (RA;CA) 

ENERGY SOURCE DEVELOPMENT 

Energy financing and risk analysis in the developing world: Re- 
port 3.5.1, 15:9956 (RA;CA) 

Prospects for the composite development and utilization of elec- 
tric power. Report on Japan-China joint research, 15:10064 
(R;JP;in Japanese) 

ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WOOD FUELS 

Effects of oil energy price on the transport market: Report 3.5.2, 

15:9131 (RA;CA) 
ENERGY STORAGE 

See also COMPRESSED AIR ENERGY STORAGE 

Heat pipe and thermal energy storage and corrosion studies 
(1988). Final report, October 1987-September 1988, 15:9921 
(R;US) 


Report 2.1.1, 


ENVIRONMENTAL EXPOSURE 
Health Hazards 


ENERGY SUBSTITUTION 
Review of new energy. Superconductivity, 15:10587 (R;JP;In 
Japanese) 
ENERGY SYSTEMS 

See also COOLING SYSTEMS 
ENERGY MANAGEMENT SYSTEMS 
HEATING SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
LIGHTING SYSTEMS 
NATURAL GAS DISTRIBUTION SYSTEMS 
POWER SYSTEMS 
SPACE HVAC SYSTEMS 

A guidebook for effective analysis and presentation of risks and 
benefits in alternative energy systems, 15:9948 (R;LU) 

Environment and risk management of low waste energy technol- 
ogy, 15:10363 (RA;Fl) 

MIMES - a model for integrating the material flow with the en- 
ergy system, 15:10361 (RA;FI) 

ENGINEERED SAFETY SYSTEMS 

See also CONTAINMENT SYSTEMS 

A maintenance program to address recurrent safety channel 
failures in a nonpower reactor environment, 15:9790 (J;US) 

A probabilistic evaluation of the H.B. Robinson unit 2 safety in- 
jection system, 15:9876 (J;US) 

Design and replacement of the Ohio State University research 
reactor’s safety system, 15:9854 (J;US) 

Experience at a new plant with a safety system functional re- 
view, 15:9855 (J;US) 

NRC equipment qualification risk scoping study: Findings and 
recommendations, 15:9879 (J;US) 

Probability of inadvertent operation of electrical components in 
harsh environments, 15:9877 (J;US) 

Spare-parts replacement and the commercial grade issues at 
Connecticut Yankee, 15:9856 (J;US) 

Total equipment parts configuration, 15:9678 (J;US) 

ENGINEERING PERSONNEL 
Nuclear power reactor education and training at the Ford nu- 
clear reactor, 15:9786 (J;US) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 

See also THERMAL RECOVERY 

Maximizing acid stimulation effectiveness in the Bonnie Glen D- 
3A Pool: A a case study, 15:9112 (RA;CA) 

ENRICO FERMI-2 REACTOR 
Improving operator practices, 15:9845 (J;US) 
ENTERITIS 
Transmission of enteric disease associated with wastewater irri- 
gation: A prospective epidemiological study, 15:11417 (R;US) 
ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
ENVIRONMENT 

A final report on the Great Plains Gasification Project’s environ- 
mental, health, and safety information data system, 15:9059 
(R;US) 

Noncontacting diagnostics of hostile processes, 15:10854 (B;US) 

Quality assurance improvement program for radiological environ- 
mental monitoring at the Savannah River site, 15:11399 (R;US) 

Radiation injury, 15:9833 (BA;US) 

ENVIRONMENTAL EXPOSURE 

Health assessment for Acme Solvents Reclamation, Inc., Win- 
nebago County, Illinois, Region 5. CERCLIS No. 
ILD053219259. Final report, 15:10201 (R;US) 

Health assessment for KL Avenue Landfill, Kalamazoo County, 
Michigan, Region 5. CERCLIS No. MID980506463. Prelimi- 
nary report, 15:10254 (R;US) 

Health assessment for University of Minnesota Rosemount Re- 
search Center (RRC) NPL (National Priorities List) Site, 
Dakota County, Minnesota, Region 5. CERCLIS No. 
MND980613780. Final report, 15:9979 (R;US) 

Health Hazards 

Health assessment for A and F Materials Company, Greenup, 
Illinois, Region 5. CERCLIS No. ILD980397079. Final report, 
15:10204 (R;US) 
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ENVIRONMENTAL EXPOSURE 
Health Hazards 


Health assessment for A.Y. McDonald Foundry, Dubuque, lowa, 
Region 7. CERCLIS No. IAD005103882. Preliminary report, 
15:10334 (R;US) 

Health assessment for Adrian Municipal Well Field, Adrian, Min- 
nesota, Region 5. CERCLIS No. MND980904023. Preliminary 
report, 15:10268 (R;US) 

Health assessment for Agate Lake Scrap Yard, Cass County, 
Minnesota, Region 5. CERCLIS No. MND980898068. Final 
report, 15:10269 (R;US) 

Health assessment for Algoma City Landfill, Algoma, Wisconsin, 
Region 5. CERCLIS No. WID980610380. Preliminary report, 
15:9991 (R;US) 

Health assessment for Alsco Anaconda National Priorities List 
(NPL) site, Gnadenhutten, Ohio, Region 5. CERCLIS No. 
OHD057243610. Preliminary report, 15:10184 (R;US) 

Health assessment for American Chemical Service, Incorpo- 
rated, Griffith, Lake County, Indiana, Region 5. CERCLIS No. 
IND016360265. Preliminary report, 15:10217 (R;US) 

Health assessment for Anderson Development Company, 
Adrian, Michigan, Region 5. CERCLIS No. MID002931228. 
Final report, 15:10231 (R;US) 

Health assessment for Arcanum Iron and Metal Co., Arcanum, 
Ohio Region 5. CERCLIS No. OHD017506171. Final report, 
15:10301 (R;US) 

Health assessment for Arkansas City Dump National Priorities List 
(NPL) Site, Arkansas City, Cowley County, Kansas, Region 7. 
CERCLIS No. KSD980500789. Final report, 15:11441 (R;US) 

Health assessment for Arkwood, Inc., Omaha, Boone County, 
Arkansas, Region 6. CERCLIS No. ARD084930148. Prelimi- 
nary report, 15:10322 (R;US) 

Health assessment for Atchison, Topeka, and Santa Fe (ATSF) 
Railway Company NPL (National Priorities List) Site, Clovis, 
Curry County, New Mexico, Region 6. CERCLIS No. 
NMD043158591. Final report, 15:10316 (R;US) 

Health assessment for Auto lon, Kalamazoo County, Michigan, 
Region 5. CERCLIS No. MID980794382. Preliminary report, 
15:10229 (R;US) 

Health assessment for Avenue E Groundwater Contamination, 
Traverse City, Grand Traverse County, Michigan, Region 5. 
CERCLIS No. MID017418559. Preliminary report, 15:9969 
(R;US) 

Health assessment for Aviex, Niles, Michigan, Region 5. CER- 
CLIS No. MID980794556. Final report, 15:10264 (R;US) 

Health assessment for Barrels, Inc., Lansing, Michigan, Region 
5. CERCLIS No. MID017188673. Preliminary report, 
15:10230 (R;US) 

Health assessment for Bayou Sorrel, Bayou Sorrel, Louisiana, 
Region 6. CERCLIS No. LAD980745541. Final report, 
15:10319 (R;US) 

Health assessment for Bee Cee Manufacturing Company, 
Maiden, Missouri, Region 7. CERCLIS No. MOD980860522. 
Preliminary report, 15:10341 (R;US) 

Health assessment for Belvidere Municipal Landfill No. 1 Na- 
tional Priorities List (NPL) Site, Belvidere, Boone County, 
Illinois, Region 5. CERCLIS No. ILD980497663. Final report, 
15:10375 (R;US) 

Health assessment for Berlin and Farro Site, Schwartz Creek, 
Michigan, Region 5. CERCLIS No. MID000605717. Final re- 
port, 15:10232 (R;US) 

Health assessment for Big D Campground, Kingsville, Ohio, Re- 
gion 5. CERCLIS No. OHD980611735. Preliminary report, 
15:9985 (R;US) 

Health assessment for Boise Cascade (BC) National Priorities 
List (NPL) Site, Fridley, Anoka County, Minnesota, Region 5. 
CERCLIS No. MND053417515. Final report, 15:10270 (R;US) 

Health assessment for Buckeye Reclamation Company, St. 
Clairsville, Belmont County, Ohio, Region 5. CERCLIS No. 
OHD980509657. Preliminary report, 15:10283 (R;US) 

Health assessment for Burlington Northern Railroad Brainerd Na- 
tional Priorities List (NPL) Site, Brainerd, Minnesota, Region 5. 
CERCLIS No. MND000686196. Final report, 15:10271 (R;US) 

Health assessment for Burrows Sanitation Landfill National Pri- 
orities List (NPL) Site, Hartford, Van Buren County, Michigan, 
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Region 5. CERCLIS No. MID980410617. Final report, 
15:9970 (R;US) 

Health assessment for Butterworth Landfill, Kent County, Michi- 
gan, Region 5. CERCLIS No. MID062222997. Preliminary 
report, 15:10233 (R;US) 

Health assessment for Byron Salvage Yard, Byron, Illinois, Re- 
gion 5. CERCLIS No. ILD010236230. Final report, 15:10200 
(R;US) 

Health assessment for Cemetery Industrial Waste Dump, Rose 
Township, Michigan, Region 5. CERCLIS No. MID980794663. 
Preliminary report, 15:10234 (R;US) 

Health assessment for Charlevoix Municipal Well National Prior- 
ities List (NPL) Site, Charlevoix, Michigan, Region 5. 
CERCLIS No. MID980794390. Final report, 15:10376 (R;US) 

Health assessment for Chem-Dyne Groundwater Investigation, 
Hamilton, Ohio, Region 5. CERCLIS No. OHD074727793. Fi- 
nal report, 15:10284 (R;US) 

Healtti assessment for Chemcentral, Grand Rapids, Michigan, 
Region 5. CERCLIS No. 980477079. Preliminary report, 
15:10235 (R;US) 

Health assessment for Chemplex Chemical Company, Clinton, 
lowa, Region 7. CERCLIS No. IAD045372836. Preliminary re- 
port, 15:10335 (R;US) 

Health assessment for Cherokee County-Galena Subsite Na- 
tional Oriorities List (NPL) Site, Galena, Cherokee County, 
Kansas, Region 7. CERCLIS No. KSD980741862. Prelimi- 
nary report, 15:10343 (R;US) 

Health assessment for City Disposal Corporation Landfill, Madi- 
son, Wisconsin, Region 5. CERCLIS No. WID980610646. 
Preliminary report, 15:10303 (R;US) 

Health assessment for Cliffs Dow Site, Marquette, Michigan, 
Region 5. CERCLIS No. MID980679666. Final report, 
15:10239 (R;US) 

Health assessment for Conservation Chemical Company, 
Kansas City, Missouri, Region 7. CERCLIS No. 
MOD000829705. Final report, 15:10342 (R;US) 

Health assessment for Cornhusker Army Ammunition Plant, 
Grand Island, Nebraska, Region 7. CERCLIS No. 
NE2213820234. Preliminary report, 15:11449 (R;US) 

Health assessment for Coshocton, City Landfill, Coshocton, 
Ohio, Region 5. CERCLIS No. OHD980509830. Final report, 
15:9984 (R;US) 

Health assessment for Crab Orchard National Wildlife Refuge, 
Marion, Illinois, Region 5. CERCLIS No. IL8143609487. Final 
report, 15:10199 (R;US) 

Health assessment for Cross Brothers NPL (National Priorities 
List) Site, Pembroke, Illinois, Region 5. CERCLIS No. 
1LD980792303. Preliminary report, 15:10198 (R;US) 

Health assessment for Crystal Chemical Company, Houston, 
Texas, Region 6. CERCLIS No. TXD990707010. Final report, 
15:10324 (R;US) 

Health assessment for Crystal City Airport, Crystal City, Texas, 
Region 6. CERCLIS No. TXD980864763. Final report, 
15:10325 (R;US) 

Health assessment for Delavan Municipal Well No. 4, Delavan, 
Wisconsin, Region 5. CERCLIS No. WID980820062. Prelimi- 
nary report, 15:10302 (R;US) 

Health assessment for Douglas Road Landfill, Mishawake, Indi- 
ana, Region 5. CERCLIS No. IND980607881. Preliminary 
report, 15:10216 (R;US) 

Health assessment for E.H. Schilling Landfill, Ironton, Lawrence 
County, Ohio, Region 5. CERCLIS No. OHD980509847. Pre- 
liminary report, 15:10282 (R;US) 

Health assessment for East Bethel Demolition Landfill, East 
Bethel, Minnesota, Region 5. CERCLIS No. MND981088180. 
Preliminary report, 15:10277 (R;US) 

Health assessment for Eau Claire Municipal Well Field National 
Priorities List (NPL) Site, Eau Claire, Wisconsin, Region 5. 
CERCLIS No. WID980820054. Final report, 15:9990 (R;US) 

Health assessment for Electrovoice (Cecil St. Area), Berrien 
County, Michigan, Region 5. CERCLIS No. MID005068143. 
Preliminary report, 15:10238 (R;US) 





Health assessment for Environmental Conservation and Chemi- 
cal Ccorporation, Zionsville, Indiana, Region 5. CERCLIS No. 
IND084259951. Final report, 15:10215 (R;US) 

Health assessment for FMC (Fridley), Fridley, Minnesota, Re- 
gion 5. CERCLIS No. MND006481543. Final report, 15:10278 
(R;US) 

Health assessment for Findett Groundwater Site (Hayford 
Bridge Road), St. Charles, Missouri, Region 7. CERCLIS No. 
MOD006333975. Preliminary report, 15:10344 (R;US) 

Health assessment for Firestone Landfill, Noblesville, Indiana, 
Region 5. CERCLIS No. IND980605877. Preliminary report, 
15:11423 (R;US) 

Health assessment for Fisher-Calo Laporte, Laporte, Laporte 
County, Indiana, Region 5. CERCLIS No. IND074315896. 
Preliminary report, 15:10214 (R;US) 

Health assessment for Folkertsma Refuge, Kent County, Grand 
Rapids, Michigan, Region 5. CERCLIS No. MID980609366. 
Preliminary report, 15:10237 (R;US) 

Health assessment for Ford Motor Sludge Lagoon, Ypsilanti, 
Michigan, Region 5. CERCLIS No. MID981089246. Prelimi- 
nary report, 15:10236 (R;US) 

Health assessment for Freeway Sanitary Landfill, Burnsville, 
Minnesota, Region 5. CERCLIS No. MND038384004. Prelimi- 
nary report, 15:10279 (R;US) 

Health assessment for Frit Industries, Walnut Ridge, Arkansas, 
Region 6. CERCLIS No. ARD059636456. Preliminary report, 
15:10321 (R;US) 

Health assessment for Fulbright Landfill, Springfield, Greene 
County, Missouri, Region 7. CERCLIS No. MOD980631 139. 
Final report, 15:11444 (R;US) - 

Health assessment for G & H Landfill National Priorities List 
(NPL) Site, Macomb County, Michigan, Region 5. CERCLIS 
No. MID980410823. Final report, 15:9982 (R;US) 

Health assessment for Grand Traverse Overall Supply Com- 
pany, Leelanau County, Michigan, Region 5. CERCLIS No. 
MID017418559. Preliminary report, 15:10250 (R;US) 

Health assessment for Gurley Pit, Edmondson, Arkansas, Re- 
gion 6. CERCLIS No. ARD035662469. Final report, 15:10320 
(R;US) 

Health assessment for H. Brown Company, Inc., Kent County, 
Michigan, Region 5. CERCLIS No. MID017015136. Prelimi- 
nary report, 15:10251 (R;US) 

Health assessment for HOD Landfill, Antioch, Lake County, Illi- 
nois, Region 5. CERCLIS No. ILD980605836. Preliminary 
report, 15:10197 (R;US) 

Health assessment for Hagen Farm Site, Stoughton, Wisconsin, 
Region 5. CERCLIS No. WID980610059. Preliminary report, 
15:10311 (R;US) 

Health assessment for Harris (Farley Street), Houston, Texas, 
Region 6. CERCLIS No. TXD980745582. Final report, 
15:10326 (R;US) 

Health assessment for Highlands Acid Pit National Priorities List 
(NPL) Site, Harris County, Texas, Region 6. CERCLIS No. 
TXD980514996. Final report, 15:10327 (R;US) 

Health assessment for Hunts Disposal Landfill, Caledonia, Wis- 
consin, Region 5. CERCLIS No. WID980511919. Preliminary 
report, 15:9989 (R;US) 

Health assessment for Industrial Transformer NPL (National Pri- 
orities List) Site, Houston, Harris County, Texas, Region 6. 
Final report, 15:10328 (R;US) 

Health assessment for International Mineral and Chemical Cor- 
poration (IMC) East Plant NPL (National Priorities List) 
Site, Terre Haute, Indiana, Region 5. CERCLIS No. 
INT190010876. Final report, 15:10213 (R;US) 

Health assessment for lonia City Landfill, lonia, Michigan, Re- 
gion 5. CERCLIS No. MID980794416. Preliminary report, 
15:10252 (R;US) 

Health assessment for J and L Landfill, Rochester Hills, Oak- 
land County, Michigan, Region 5. CERCLIS No. 
MID0980609440. Preliminary report, 15:10253 (R;US) 

Health assessment for John Deere Dubuque Works National 
Priorities List (NPL) Site, Dubuque, Dubuque County, lowa, 
Region 7. CERCLIS No. IAD005269527. Final report, 
15:10336 (R;US) 


ENVIRONMENTAL EXPOSURE 
Health Hazards 


Health assessment for Johns-Manville Disposal Area, 
Waukegan, Illinois, Region 5. CERCLIS No. ILD005443544. 
Final report, 15:10196 (R;US) 

Health assessment for Joliet Army Plant (Manufacturing Area), 
Joliet, Illinois, Region 5. CERCLIS No. IL7213820460. Prelim- 
inary report, 15:10203 (R;US) 

Health assessment for Joliet Army Plant, Joliet, Illinois, Region 
5. CERCLIS No. IL0210090049. Preliminary report, 15:10202 
(R;US) 

Health assessment for Joslyn Manufacturing and Supply Com- 
pany, Brooklyn Center, Minnesota, Region 5. CERCLIS No. 
MND044799856. Preliminary report, 15:10280 (R;US) 

Health assessment for Kem-Pest, Cape Girardeau, Cape Gi- 
rardeau County, Missouri, Region 7. CERCLIS No. 
MOD980631113. Preliminary report, 15:10345 (R;US) 

Health assessment for Kent City Mobile Home Park, Kent City, 
Michigan, Region 5. CERCLIS No. MID981089915. Prelimi- 
nary report, 15:10378 (R;US) 

Health assessment for Koch Refining Company, Rosemount, 
Minnesota, Region 5. CERCLIS No. MND000686071. Prelimi- 
nary report, 15:9141 (R;US) 

Health assessment for Kohler Company Landfill, Kohler, Wis- 
consin, Region 5. CERCLIS No. WID006013225. Preliminary 
report, 15:10300 (R;US) 

Health assessment for Koppers Coke, St. Paul, Minnesota, Re- 
gion 5. CERCLIS No. MND000819359. Preliminary report, 
15:10281 (R;US) 

Health assessment for Koppers Company, Inc. National Priori- 
ties List (NPL) Site, Galesburg, Illinois, Region 5. CERCLIS 
No. ILD990817991. Final report, 15:10212 (R;US) 

Health assessment for Koppers Company, Inc., National Priori- 
ties List (NPL) Site, Texarkana, Texas, Region 6. CERCLIS 
No. TXD980623904. Final report, 15:10329 (R;US) 

Health assessment for Kummer Sanitary Landfill, North- 
ern Township, Minnesota, Region 5. CERCLIS No. 
MND980904049. Final report, 15:10379 (R;US) 

Health assessment for LaGrande Sanitary Landfill, La 
Grand Township, Minnesota, Region 5. CERCLIS No. 
MND981090483. Preliminary report, 15:11427 (R;US) 

Health assessment for Lacks Industries, Inc., Grand Rapids, 
Kent County, Michigan, Region 5. CERCLIS No. 
MID006014666. Preliminary report, 15:10255 (R;US) 

Health assessment for Lake City Army Ammunition Plant, Lake 
City, Jackson County, Missouri, Region 7. CERCLIS No. 
MO3213890012. Preliminary report, 15:11445 (R;US) 

Health assessment for Lake Sandy Jo Landfill, Gary, Indiana, 
Region 5. CERCLIS No. IND980500524. Final report, 
15:9968 (R;US) 

Health assessment for Lauer 1 Sanitary Landfill, Menomonee 
Falls, Wisconsin, Region 5. CERCLIS No. WID058735994. 
Preliminary report, 15:9988 (R;US) 

Health assessment for LeHillier Mankato Site, Mankato, Min- 
nesota, Region 5. CERCLIS No. MND980792469. Final 
report, 15:10272 (R;US) 

Health assessment for Lee Chemical, Liberty, Missouri, Region 
7. CERCLIS No. MOD980853519. Preliminary report, 
15:10346 (R;US) 

Health assessment for Lemberger Fly Ash Landfill, Whitelaw, 
Wisconsin, Region 5. CERCLIS No. WID980901243. Prelimi- 
nary report, 15:11432 (R;US) 

Health assessment for Lemberger Transport and Recycle Land- 
fill, Whitelaw, Wisconsin, Region 5. CERCLIS No. 
WID056247208. Preliminary report, 15:10299 (R;US) 

Health assessment for Lindsay Manufacturing Company, Lind- 
say, Nebraska, Region 7. CERCLIS No. NED068645696. 
Preliminary report, 15:10349 (R;US) 

Health assessment for Long Prairie ground water contamination 
site, Long Prairie, Minnesota, Region 5. CERCLIS No. 
MND980904072. Final report, 15:10273 (R;US) 

Health assessment for Louisiana Army Ammunition Plant, 
Shreveport, Webster County, Louisiana, Region 6. CERCLIS 
No. LA0213820533. Preliminary report, 15:10318 (R;US) 

Health assessment for MacGillis and Gibbs Company/Bell Lum- 
ber and Pole Company, New Brighton, Minnesota, Region 5. 
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ENVIRONMENTAL EXPOSURE 
Health Hazards 


CERCLIS No. MND006192694. Preliminary report, 15:10274 
(R;US) 

Health assessment for Main Street Well Field, Elkhart, Indiana, 
Region 5. CERCLIS No. IND980794358. Preliminary report, 
15:9967 (R;US) 

Health assessment for Mason County Landfill National Priorities 
List (NPL) Site, Pere Marquette Township, Mason County, 
Michigan, Region 5. CERCLIS No. MID980794465. Final re- 
port, 15:9983 (R;US) 

Health assessment for Master Disposal Service Landfill, Wauke- 
sha County, Brookfield, Wisconsin, Region 5. CERCLIS No. 
WID980820070. Preliminary report, 15:10298 (R;US) 

Health assessment for McCarty’s Bald Knob Landfill, Mt. Ver- 
non, Indiana, Region 5. CERCLIS No. IND980500417. 
Preliminary report, 15:10225 (R;US) 

Health assessment for McGraw-Edison Corporation, Calhoun 
County, Michigan, Region 5. CERCLIS No. MID005339676. 
Preliminary report, 15:10256 (R;US) 

Health assessment for Metal Working Shop Site, Lake Ann, 
Michigan, Region 5. CERCLIS No. MID980992952. Prelimi- 
nary report, 15:10257 (R;US) 

Health assessment for Metamora Landfill Site, Lapeer County, 
Metamora Township, Michigan, Region 5. CERCLIS No. 
MID980506562. Preliminary report, 15:10258 (R;US) 

Health assessment for Michigan Disposal Service (Cork Street 
Landfill), alamazoo County, Michigan, Region 5. CERCLIS 
No. MID000775957. Preliminary report, 15:10259 (R;US) 

Health assessment for Midwest Industrial Waste Disposal Com- 
pany, Inc. (Midco Il) NPL (National Priorities List) Site, 5900 
Industrial Highway, Gary, Indiana, Region 5. CERCLIS No. 
IND980679559. Final report, 15:10224 (R;US) 

Health assessment for Midwest Manufacturing/North Farm, Kel- 
logg, lowa, Region 7. CERCLIS No. IAD069625655. Final 
report, 15:10337 (R;US) 

Health assessment for Minker/Stout/Romaine Creek Site, Impe- 
rial, Jefferson County, Missouri, Region 7. CERCLIS No. 
MOD980741912. Final report, 15:11394 (R;US) 

Health assessment for Monroe Auto Equipment Company, 
Cozad, Nebraska, Region 7. CERCLIS No. NED007263619. 
Preliminary report, 15:10350 (R;US) 

Health assessment for Moss-American, Milwaukee, Wisconsin, 
Region 5. CERCLIS No. WID039052626. Preliminary report, 
15:10297 (R;US) 

Health assessment for Motor Wheel Incorporated, Ingham 
County, Michigan, Region 5. CERCLIS No. MID980702989. 
Preliminary report, 15:10260 (R;US) 

Health assessment for Muskego Sanitary Landfill, Muskego, 
Wisconsin, Region 5. CERCLIS No. WID00713180. Prelimi- 
nary report, 15:10307 (R;US) 

Health assessment for NL Industries/Taracorp Lead Site, Gran- 
ite City, Madison County, Illinois, Region 5. CERCLIS No. 
1LD096731468. Preliminary report, 15:10211 (R;US) 

Health assessment for National Industrial Environmental Ser- 
vices, Furley, Kansas, Region 7. CERCLIS No. 
KSD070902952. Final report, 15:11442 (R;US) 

Health assessment for National Lead Industries/Taracorp/Golden 
Auto, St. Louis Park, Minnesota, Region 5. CERCLIS No. 
MND097891634. Final report, 15:10275 (R;US) 

Health assessment for National Presto Industries, Eau Claire, 
Wisconsin, Region 5. CERCLIS No. WID006196174. Prelimi- 
nary report, 15:10310 (R;US) 

Health assessment for New Lyme Landfill, Ashtabula, Ohio, Re- 
ov S) CERCLIS No. OHD980794614. Final report, 15:10291 

Health assessment for Ninth Avenue Dump National Priorities 
List (NPL) Site, Gary, Indiana, Region 5. CERCLIS No. 
IND980794432. Final report, 15:10223 (R;US) 

Health assessment for Norman Poer Farm National Priorities 
List (NPL) Site, Hancock County, Indiana, Region 5. CER- 
CLIS No. IND980684583. Final report, 15:10222 (R;US) 

Health assessment for North Bronson Industrial Area, Branch 
County, Michigan, Region 5. CERCLIS No. MID005480900. 
Preliminary report, 15:10261 (R;US) 
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Health assessment for North Cavalcade Street National Priori- 
ties List (NPL) Site, Houston, Texas, Region 6. CERCLIS No. 
TXD980873343. Final report, 15:10330 (R;US) 

Health assessment for North U Drive, Springfield, Missouri, Re- 
gion 7. CERCLIS No. MOD007163108. Preliminary report, 
15:11446 (R;US) 

Health assessment for Northernaire Plating Company National 
Priorities List (NPL) Site, Cadillac, Michigan, Region 5. CER- 
CLIS No. MID020883609. Final report, 15:10262 (R;US) 

Health assessment for Novaco Industries National Priorities List 
(NPL) Site, Temperance, Michigan, Region 5. CERCLIS No. 
MID084566900. Final report, 15:10263 (R;US) 

Health assessment for Nowers Landfill National Priorities List 
(NPL) Site, Pickaway County, Ohio, Region 5. CERCLIS No. 
OHD980509616. Final report, 15:10285 (R;US) 

Health assessment for Nutting Truck and Caster Com- 
pany, Faribault, Minnesota, Region 5. CERCLIS No. 
MND006154017. Final report, 15:10276 (R;US) 

Health assessment for Oak Grove Sanitary Landfill, Oak 
Grove Township, Minnesota, Region 5. CERCLIS No. 
MND980904056. Final report, 15:9976 (R;US) 

Health assessment for Oakdale Disposal Site, (ODS) National 
Priorities List (NPL) Site, Washington County, Minnesota, Re- 
gion 5. CERCLIS No. MND980609515. Final report, 15:9977 
(R;US) 

Health assessment for Obee Road NPL (National Priorities List) 
Site, Obeeville, Kansas, Region 7. CERCLIS No. 
KSD980631766. Final report, 15:11443 (R;US) 

Health assessment for Old Inger, Ascension Parish, Darrow, 
Louisiana, Region 6. CERCLIS No. LAD980745533. Final re- 
port, 15:10317 (R;US) 

Health assessment for Old Mill Site, Rock Creek, Ohio, Region 5. 
CERCLIS No. OHD980510200. Final report, 15:10292 (R;US) 

Health assessment for Olmsted County Sanitary Landfill, 
Oronoco Township, Minnesota, Region 5. CERCLIS No. 
MND000874354. Preliminary report, 15:11425 (R;US) 

Health assessment for Onalaska Municipal Landfill, Onalaska, 
Wisconsin, Region 5. CERCLIS No. WID980821656. Final re- 
port, 15:9993 (R;US) 

Health assessment for Organic Chemicals, Inc., Grandville, 
Michigan, Region 5. CERCLIS No. MID990858003. Prelimi- 
nary report, 15:10186 (R;US) 

Health assessment for Ormet, Hannibal, Monroe County, Ohio, 
Region 5. CERCLIS No. OHD004379970. Preliminary report, 
15:10293 (R;US) 

Health assessment for Ossineke ground water (Ossineke Resi- 
dential Wells), Ossineke, Michigan, Region 5. CERCLIS No. 
MID980794440. Preliminary report, 15:10373 (R;US) 

Health assessment for Ott/Story/Cordova Chemical, Muskegon 
County, Muskegon, Michigan, Region 5. CERCLIS No. 
MID06174240. Preliminary report, 15:10187 (R;US) 

Health assessment for Outboard Marine Corporation, 
Waukegan, Illinois, Region 5. CERCLIS No. ILD000802827. 
Preliminary report, 15:10210 (R;US) 

Health assessment for Packaging Corporation of America, Filer 
City, Manistee County, Michigan, Region 5. CERCLIS No. 
MID980794747. Preliminary report, 15:10188 (R;US) 

Health assessment for Pagel’s Pit, Rockford, Illinois, Region 5. 
CERCLIS No. ILD980606685. Preliminary report, 15:10209 
(R;US) 

Health assessment for Parson's Casket Hardware, Belvedere, 
Illinois, Region 5. CERCLIS No. ILD005252432. Preliminary 
report, 15:10208 (R;US) 

Health assessment for Perham Arsenic National Priorities List 
(NPL) Site, Perham, Minnesota, Region 5. CERCLIS No. 
MND980609572. Final report, 15:9975 (R;US) 

Health assessment for Petoskey Municipal Well/Petoskey Man- 
ufacturing Co., Petoskey, Michigan, Region 5. CERCLIS No. 
MID006013049. Preliminary report, 15:10189 (R;US) 

Health assessment for Petro-Chemical Systems, Inc. National 
Priorities List (NPL) Site, Shiloh, Liberty County, Texas, Re- 
gion 6. CERCLIS No. TXD980873350. Preliminary report, 
15:10331 (R;US) 





Health assessment for Pine Bend Sanitary Landfill, Inver 
Grove Heights, Minnesota, Region 5. CERCLIS No. 
MND000245795. Preliminary report, 15:9974 (R;US) 

Health assessment for Powell Road Landfill, Dayton, Mont- 
gomery County, Ohio, Region 5. CERCLIS No. 
OHD000382663. Preliminary report, 15:10380 (R:US) 

Health assessment for Prestolite Battery Division, Vincennes, 
Knox County, Indiana, Region 5. CERCLIS No. 
IND006377048. Preliminary report, 15:10221 (R;US) 

Health assessment for Quality Plating, Sikeston, Missouri, Re- 
gion 7. CERCLIS No. MOD980860555. Preliminary report, 
15:10347 (R;US) 

Health assessment for Reilly Tar and Chemical Company, Mar- 
ion County, Indianapolis, Indiana, Region 5. CERCLIS No. 
IND000807107. Preliminary report, 15:10220 (R;US) 

Health assessment for Reilly Tar and Chemical Corporation 
Site, St. Louis Park, Hennepin County, Minnesota, Region 5. 
CERCLIS No. MND980609804. Preliminary report, 15:10247 
(R;US) 

Health assessment for Republic Steel Quarry, Elyria, Lorain 
County, Ohio, Region 5. CERCLIS No. OHD980903447. Pre- 
liminary report, 15:10294 (R;US) 

Health assessment for Ritari Post and Pole Site, Sebeka, Min- 
nesota, Region 5. CERCLIS No. MND980904064. Preliminary 
report, 15:10246 (R;US) 

Health assessment for Rockwell International, Allegan, Michi- 
gan, Region 5. CERCLIS No. MID006028062. Preliminary 
report, 15:10190 (R;US) 

Health assessment for Rose Township/Demode Road, Oakland 
County, Michigan, Region 5. CERCLIS No. MID980499842. 
Final report, 15:10191 (R;US) 

Health assessment for Roto-Finish Company, Kalamazoo, 
Michigan, Region 5. CERCLIS No. MID005340088. Prelimi- 
nary report, 15:10192 (R;US) 

Health assessment for Royal Hardage Industrial Hazardous 
Waste Land Disposal Facility, Criner, Oklahoma, Region 6. 
CERCLIS No. OKD000400093. Final report, 15:10323 (R;US) 

Health assessment for SCA Independent Landfill, Muskegon 
County, Michigan, Region 5. CERCLIS No. MID000724930. 
Preliminary report, 15:10193 (R;US) 

Health assessment for Sanitary Landfill Company, Dayton, 
Ohio, Region 5. CERCLIS No. OHD093895787. Preliminary 
report, 15:9986 (R;US) 

Health assessment for Savanna Army Depot, Savanna, Carroll 
County, Illinois, Region 5. CERCLIS No. IL0213820376. Pre- 
liminary report, 15:10207 (R;US) 

Health assessment for Schmalz Dump NPL (National Priorities 
Lst) Site, Harrison, Wisconsin, Region 5. CERCLIS No. 
WID980820096. Final report, 15:9992 (R;US) 

Health assessment for Scrap Processing, Inc., Taylor 
County, Medford, Wisconsin, Region 5. CERCLIS No. 
WID046536785. Preliminary report, 15:10309 (R;US) 

Health assessment for Seymour Recycling Corporation, Sey- 
mour, Indiana, Region 5. CERCLIS No. IND040313017. Final 
report, 15:10219 (R;US) 

Health assessment for Shaw Avenue Dump, Charles City, lowa, 
Region 7. CERCLIS No. IAD980630560. Preliminary report, 
15:10382 (R;US) 

Health assessment for Sheffield (US Ecology, Inc.), Sheffield, 
Bureau County, illinois, Region 5. CERCLIS No. 
ILD045063450. Preliminary report, 15:10206 (R;US) 

Health assessment for Shenandoah Stables NPL (National 
Priorities List) Site, Lincoln County, Missouri, Region 7. CER- 
CLIS No. MOD980685838. Final report, 15:11395 (R;US) 

Health assessment for Sheridan Disposal Services (SDS) Pro- 
posed National Priorities List Site, Hemstead, Texas, Region 6. 
CERCLIS No. TXD062132147. Final report, 15:10332 (R;US) 

Health assessment for Shiawassee River, Livingston and Shi- 
awassee Counties, Michigan, Region 5. CERCLIS No. 
MID980794473. Preliminary report, 15:10243 (R;US) 

Health assessment for Skinner Landfill, West Chester, Butler 
County, Ohio, Region 5. CERCLIS No. OHD063963714. Pre- 
liminary report, 15:9987 (R;US) 
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Health assessment for Solid State Circuits, Republic, Missouri, 
Region 7. CERCLIS No. MOD980854111. Preliminary report, 
15:10348 (R;US) 

Health assessment for South Andover National Priorities List 
(NPL) Site, Andover, Minnesota, Region 5. CERCLIS No. 
MND980609614. Final report, 15:10245 (R;US) 

Health assessment for South Cavalcade National Priorities List 
(NPL) Site, Houston, Harris County, Texas, Region 6. CER- 
CLIS No. TXD980810386. Final report, 15:10333 (R;US) 

Health assessment for South Point Plant, South Point, Ohio, 
Region 5. CERCLIS No. OHD071650592. Preliminary report, 
15:10295 (R;US) 

Health assessment for Southside Sanitary Landfill, Indianapolis, 
Indiana, Region 5. CERCLIS No. IND980607360. Preliminary 
report, 15:9966 (R;US) 

Health assessment for Southwest Ottawa County Landfill, Ot- 
tawa County, Michigan, Region 5. CERCLIS No. 
MID980608780. Preliminary report, 15:9972 (R;US) 

Health assessment for Spartan Chemical Company, Wyoming, 
Michigan, Region 5. CERCLIS No. MID079300125. Prelimi- 
nary report, 15:10242 (R;US) 

Health assessment for Spickler Landfill, Spencer, Wisconsin, 
Region 5. CERCLIS No. WID980902969. Preliminary report, 
15:10381 (R;US) 

Health assessment for Springfield Township Dump Site, Oak- 
land County, Michigan, Region 5. CERCLIS No. 
MID980499966. Final report, 15:9971 (R;US) 

Health assessment for St. Augusta Sanitary Landfill/Engen 
Dump, St. Augusta Township, Minnesota, Region 5. CERCLIS 
No. MND981002256. Preliminary report, 15:9973 (R;US) 

Health assessment for St. Louis River/US Steel, St. Louis 
River/interlake/Duluth Tar, Duluth, Minnesota, Region 5. 
CERCLIS No. MND039045430. Final report, 15:10244 (R;US) 

Health assessment for St. Regis Paper Company National Prior- 
ities List (NPL) Site, Cass Lake, Minnesota, Region 5. 
CERCLIS No. MND057597940. Final report, 15:10248 (R;US) 

Health assessment for Stauffer Chemical Company, Chicago 
Heights, Illinois, Region 5. CERCLIS No. 1LD005110143. Pre- 
liminary report, 15:10205 (R;US) 

Health assessment for Stoughton City Landfill, Stoughton, Wis- 
consin, Region 5. CERCLIS No. WID980901219. Preliminary 
report, 15:10308 (R;US) 

Health assessment for Strother Field Industries Park, Winfield, 
Winfield-Arkansas City, Cowley County, Kansas, Region 7. 
CERCLIS No. KSD980862726. Preliminary report, 15:10340 
(R;US) 

Health assessment for Sturgis Municipal Wells, St. Joseph 
County, Michigan, Region 5. CERCLIS No. MID980703011. 
Preliminary report, 15:10241 (R;US) 

Health assessment for Summit National NPL (National Priorities 
List) Site, Deerfield, Portage County, Ohio, Region 5. CER- 
CLIS No. OHD980609994. Final report, 15:10296 (R;US) 

Health assessment for TRW Proposed National Priorities List 
(NPL) Site, Minerva, Stark County, Ohio, Region 5. CERCLIS 
No. OHD004179339. Final report, 15:10306 (R;US) 

Health assessment for Tenth Street Dump/Junkyard Site, Okla- 
homa City, Oklahoma, Region 6. CERCLIS No. 
OKD980620967. Preliminary report, 15:9994 (R;US) 

Health assessment for Thermo Chem, Inc., Muskegon, Michi- 
gan, Region 5. CERCLIS No. MiD044567162. Preliminary 
report, 15:10194 (R;US) 

Health assessment for Times Beach Site, Times Beach, St. 
Louis County, Missouri, Region 7. CERCLIS No. 
MOD980685226. Final report, 15:11396 (R;US) 

Health assessment for Tinker Air Force Base NPL (National 
Priorities List) Site, Oklahoma City, Oklahoma County, Okla- 
homa, Region 6. CERCLIS No. OK1571724391. Final report, 
15:9995 (R;US) 

Health assessment for Tomah Armory Area, Tomah, Wisconsin, 
Region 5. CERCLIS No. WID980610299. Preliminary report, 
15:10314 (R;US) 

Health assessment for Tomah Fairgrounds, Tomah, Wisconsin, 
Region 5. CERCLIS No. WID980616841. Preliminary report, 
15:10313 (R;US) 
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Health assessment for Tomah Sanitary Landfill, Monroe County, 
Tomah, Wisconsin, Region 5. CERCLIS No. WID980610307. 
Preliminary report, 15:10312 (R;US) 

Health assessment for Torch Lake, Houghton County, Michigan, 
Region 5. CERCLIS No. MID980901946. Preliminary report, 
15:11422 (R;US) 

Health assessment for Tri-County Landfil/Waste Management, 
Douth Elgin, lilinois, Region 5. CERCLIS No. ILD048306138. 
Preliminary report, 15:9965 (R;US) 

Health assessment for Tri-State Plating, Bartholomew County, 
Columbus, Indiana, Region 5. CERCLIS No. 006038764. Pre- 
liminary report, 15:10226 (R;US) 

Health assessment for Twin Cities Air Force Reserve Base Small 
Arms Range Landfill, Minneapolis, Minnesota, Region 5. CER- 
CLIS No. MN8570024275. Preliminary report, 15:9978 (R;US) 

Health assessment for Union Carbide Disposal/Red Oak City 
Landfill, Red Oak, lowa, Region 7. CERCLIS No. 
IAD980632509. Preliminary report, 15:10338 (R;US) 

Health assessment for Union Scrap Iron and Metal Company, 
Minneapolis, Minnesota, Region 5. CERCLIS No. 
MND022949192. Preliminary report, 15:10249 (R;US) 

Health assessment for United Scrap Lead Site, Miami County, 
Ohio, Region 5. CERCLIS No. OHD018392928. Final report, 
15:10305 (R;US) 

Health assessment for Valley Park Tce, Valley Park, Missouri, 
Region 7. CERCLIS No. MOD980968341. Preliminary report, 
15:11447 (R;US) 

Health assessment for Van Dale Junkyard, Marietta, Ohio, Re- 
gion 5. CERCLIS No. OHD980794606. Preliminary report, 
15:10304 (R;US) 

Health assessment for Velsicol Chemical Corporation (St. Louis 
Plant Site), Gratiot County, Michigan, Region 5. CERCLIS 
No. MID000722439. Preliminary report, 15:10265 (R;US) 

Health assessment for Velsicol Chemical Corporation NPL (Na- 
tional Priorities List) Site, Marshall, Clark County, Illinois, 
Region 5. CERCLIS No. 1ILD000814673. Final report, 
15:10218 (R;US) 

Health assessment for Vogel Paint and Wax, Maurice, Sioux 
County, lowa, Region 7. CERCLIS No. IAD980630487. Final 
report, 15:10339 (R;US) 

Health assessment for Waite Park ground-water contamination 
site, Waite Park, Minnesota, Region 5. CERCLIS No. 
MND981002249. Final report, 15:10377 (R;US) 

Health assessment for Washington County Landfill National Pri- 
orities List (NPL) Site, Lake Elmo, Washington County, 
Minnesota, Region 5. CERCLIS No. MND980704738. Final 
report, 15:11426 (R;US) 

Health assessment for Waste Disposal Engineering, Inc. Sani- 
tary Landfill site, Andover, Minnesota, Region 5. CERCLIS 
No. MND980609119. Final report, 15:9964 (R;US) 

Health assessment for Waste Management of Michigan, Ottawa 
County, Holland, Michigan, Region 5. CERCLIS No. 
MID0601 79587. Preliminary report, 15:10266 (R;US) 

Health assessment for Wayne Waste (Wayne Reclamation and 
Recycling Co., Inc.), Columbia City, Whitley County, Indiana, 
Region 5. CERCLIS No. IND048989479. Preliminary report, 
15:10227 (R;US) 

Health assessment for Wedzeb Enterprises, Inc., Lebanon, Indi- 
ana, Region 5. CERCLIS No. IND980794374. Preliminary 
report, 15:10228 (R;US) 

Health assessment for Wheeling Disposal Service, Amazonia, 
Missouri, Region 7. CERCLIS No. MOD000830554. Prelimi- 
nary report, 15:11448 (R;US) 

Health assessment for Whitehall Wells, Whitehall, Michigan, 
Region 5. CERCLIS No. MID980701254. Preliminary report, 
15:10267 (R;US) 

Health assessment for Whittaker Corporation National Priorities 
List (NPL) Site, Minneapolis, Hennepin County, Minnesota, 
Region 5. CERCLIS No. MND006252233. Final report, 
15:10183 (R;US) 

Health assessment for Windom Dump, Windom, Minnesota, Re- 
gion 5. CERCLIS No. MND980034516. Final report, 15:10372 
(R;US) 
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Health assessment for Zanesville Well Field-Essex Plant, 
Zanesville, Ohio, Region 5. CERCLIS No. OHD980794598. 
Preliminary report, 15:11433 (R;US) 

Small-quantity-generator hazardous-waste production and man- 
agement in Florida, 15:10351 (R;US) 

ENVIRONMENTAL IMPACTS 

Prediction model of oceanic diffusion for effluent from nuclear 

fuel reprocessing plant, 15:11405 (R;JP;in Japanese) 
ENVIRONMENTAL MATERIALS 

Field study of trace elements behaviors in coal-fired power 

plants, 15:9638 (R;JP;In Japanese) 
ENVIRONMENTAL POLICY 

A framework for analyzing and responding to the equity prob- 
lems involved in high-level radioactive waste disposal, 
15:9247 (R;US) 

Assessing the state/nation distributional equity issues associ- 
ated with the proposed Yucca Mountain repository: A 
conceptual approach, 15:9246 (R;US) 

Competitive distortions due to varying national environmental 
conservation standards: Report 2.1.5, 15:9961 (RA;CA) 

Toward sustainable energy futures: Report 2.1.7, 15:9954 
(RA;CA) 

ENZYME INHIBITORS 

Binding of bean protein inhibitor with alpha-amylase, 15:9554 
(BA;US) 

ENZYME REACTIVATION 

Effect of coal fly ash inhalation on enzyme activities in the pul- 
monuary alveolar macrophage, 15:11612 (R;JP;In Japanese) 

EPOXIDES 

Analysis of heat input effects in passive thermographic NDE, 
15:11046 (BA;US) 

Analysis of ultrasonic backscatter for porosity characterization in 
graphite-epoxy composites, 15:11028 (BA;US) 

Correlation of ultrasonic imaging and destructive analyses of 
low energy impact events, 15:11037 (BA;US) 

Effects of bleeder cloth impressions on the use of polar 
backscatter to detect porosity, 15:11031 (BA;US) 

Finite element model of stress wave topology in unidirectional 
graphite/epoxy: Wave velocities and flux deviations, 
15:10640 (BA;US) 

Laser-based ultrasonics on Gr/epoxy composite. A systems 
analysis, 15:10911 (BA;US) 

Ultrasonic model for solid state weld evaluation, 15:11059 
(BA;US) 

EPOXY COMPOUNDS 
See EPOXIDES 
EPSILON RESONANCES 
See MESONS 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUIPMENT 
See also COMPRESSED AIR ENERGY STORAGE EQUIP- 
MENT 
DRILLING EQUIPMENT 
ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 
FARM EQUIPMENT 
HYDRAULIC EQUIPMENT 
MATERIALS HANDLING EQUIPMENT 
MINING EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
SAMPLERS 
X-RAY EQUIPMENT 

Large shaft development study: Revision 1, 15:9313 (R;US) 

Safety hazards document for hydrothermal equipment and facili- 
ties in 2101-M building, 15:9335 (R;US) 

EQUIPMENT INTERFACES 
Moving wheel liquid chromatography-helium microwave-induced 
plasma interface, 15:10730 (J;US) 
EQUIPMENT PROTECTION DEVICES 
See also CIRCUIT BREAKERS 
ELECTRIC FUSES 
Steep front impulse tests on a solid-state relay, 15:11242 (R;US) 





ERBIUM 149 

Investigation of alpha-particle and delayed-proton decays at and 

near close shells, 15:11809 (BA;US) 
ERBIUM COMPLEXES 

Complexes of rare earth halides with esters, 

(RA;SU;In Russian) 
ERYTHROPOIESIS 

Molecular mechanisms of blood formation changes in case of 

prolonged gamma irradiation, 15:11555 (RA;SU;In Russian) 
ESCHERICHIA COLI 

A plasmid carrying mucA and mucB genes from pKM101 in 
Haemophilus influenzae and Escherichia coli, 15:11609 (J;US) 

Microbial removal of organic sulfur from coal (bacterial degrada- 
tion of sulfur containing heterocyclic compounds), 15:9051 
(RA;US) 

Structure of ribosomes and their components by advanced tech- 
niques of electron microscopy and computer image analysis, 
15:11482 (BA;US) 

Viability fluctuations and increased bacteria sensitivity to exter- 
nal factors in conditions of durable cooling, 15:11572 
(RA;SU;In Russian) 

ESTUARIES 

New Bedford Harbor Superfund Project, Acushnet River estuary 
engineering feasibility study of dredging and dredged-material 
disposal alternatives. Report 11. Evaluation of conceptual 
dredging and disposal alternatives. Technical report, August 
1985-July 1988, 15:11400 (R;US) 

ESTUARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
ETA-700 RESONANCES 

See MESONS 
ETHANE 

Mechanisms of the electrochemistry of small organic molecules. 
Annual report, March 1, 1988-March 1, 1989, 15:9495 (R;US) 

Solubilities of ethane in heavy normal paraffins at pressures to 
7.8 MPa and temperatures from 348 to 423K, 15:9486 (J;US) 

ETHANOL 
In situ pore structure studies of xerogel drying, 15:10654 (J;US) 
ETHOCEL 
See CELLULOSE 
ETHYL ALCOHOL 
See ETHANOL 
ETHYLENE 

Breaking of ground-state symmetry in core-excited ethylene and 
benzene, 15:11735 (J;US) 

Crossed molecular beam study of the reaction OP P)+CoHy, 
15:10803 (J;US) 

EUREX PROCESS 

A feasibility study on NRTA implementation to EUREX pilot re- 
processing plant: Process flow sheet and measuring system 
simulation, 15:9458 (R;IT) 

EUROPEAN COMMUNITIES 

See also COMMON MARKET 

DRMS workshop: Hazardous Waste Management in the Fed- 
eral Republic of Germany with an update on RCRA subtitle C 
regulations, 15:9203 (R;US) 

Investigation on the trends of European petroleum, 15:9136 
(R;JP;in Japanese) 

The community's research and development programme on de- 
commissioning of nuclear installations. Fourth annual 
progress report 1988, 15:9810 (R;FR) 

EUROPEAN ECONOMIC COMMUNITY 

See COMMON MARKET 

EUROPEAN NUCLEAR ENERGY AGENCY 
See ENEA 
EUROPIUM IONS 

Discrepancies between calculated and observed energies for 4s- 

4p transitions in highly charged Cu-like ions, 15:11740 (J;US) 
EUTECTICS 

Heat pipe and thermal energy storage and corrosion studies 
(1988). Final report, October 1987-September 1988, 15:9921 
(R;US) 


15:10751 


F-1540 RESONANCES 


EVALUATION 

Conceptual design of high T. superconducting power cable and 
its economic evaluation, 15:9909 (R;JP;in Japanese) 

Estimation of radiation damping in dynamic analysis of fill dams, 
15:9498 (R;JP;in Japanese) 

EVAPORATION MODEL 

Differential neutron production cross sections and neutron yields 
from stopping-length targets for 113-MeV protons, 15:11813 
(J;US) 

EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCIMER LASERS 

Performances of a ten-liter volume electron avalanche- 
discharge XeCl laser device, 15:11118 (R;!T) 

Semiconductor processing with excimer lasers: An overview, 
15:10397 (J;US) 

XPS, UPS, and HREELS studies of excimer-laser-induced dis- 
sociation of AL2(CH3)g adsorbed on Si(100) surfaces, 
15:11730 (BA;US) 

EXERGY 

Comparative exergy analysis of STIG and combined-cycle gas 

turbines, 15:9611 (R;IT) 
EXHAUST GASES 

Capillary column GC-MS and GC-MS/MS detection of chemical 
wartare agents and their hydrolysis products in a complex air- 
borne matrix, 15:11300 (R;CA) 

Induced secondary combustion in wood stoves. Report for 
September 1988-March 1989, 15:9489 (R;US) 

Trends in motor-vehicle emission and fuel-consumption regula- 
tions - 1989 update, 15:11344 (R;NL) 

EXPERIMENTAL DATA 

KODABA - A corrosion data base system, 15:9215 (RA;US) 

MHDE [minimum Hellinger distance estimator] computer code: 
User's guide, 15:9297 (R;US) 

EXPERIMENTAL REACTORS 

See also TREAT REACTOR 

VENUS REACTOR 

Accounting for a reactivity accident in the dimensioning of re- 
search reactors, 15:9819 (TG;US) 

The U.S. fusion materials program: Status and directions, 
15:11989 (BA;US) 

EXPERT SYSTEMS 

A knowledge-based system for finding cutsets and performing 
diagnostics, 15:9863 (J;US) 

An abnormal event advisory expert system prototype for reactor 
operators, 15:9865 (J;US) 

An expert system for assessing the production and separation 
of plutonium produced in light water reactors, 15:9198 (D;US) 

An expert system for emergency response, 15:9866 (J;US) 

Implementation of an expert system for xenon spatial control in 
pressurized-water reactors, 15:9758 (D;US) 

Overview of expert systems applications in Westinghouse Nu- 
clear Fuel Activities, 15:9197 (J;US) 

The knowledge-based framework for a nuclear power plant op- 
erator advisor, 15:9864 (J;US) 

EXPLOSIVELY-DRIVEN MHD GENERATORS 

See PULSED MHD GENERATORS 

EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTENSIVE AIR SHOWERS 

Composition and momentum spectrum of ultra-high energy cos- 
mic rays, 15:11676 (RA;HU) 

Recovery of cascade curve on data of synchronous measure- 
ment of the EAS Cerenkov light amplitude and temporal 
characteristics by inverse problem method, 15:11686 (RA;HU) 

EXTREMELY HIGH FREQUENCY RADIATION 

See MICROWAVE RADIATION 


F 


F-1540 RESONANCES 
See MESONS 
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FABRY-PEROT INTERFEROMETER 


FABRY-PEROT INTERFEROMETER 
Design of Fabry-Perot surface-emitting lasers with a periodic 
gain structure, 15:11108 (R;US) 

FACILITIES (EDUCATIONAL) 

See EDUCATIONAL FACILITIES 
FACILITIES (MILITARY) 

See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 

See NUCLEAR FACILITIES 
FACILITIES (RESOURCE RECOVERY) 

See RESOURCE RECOVERY FACILITIES 
FACILITIES (TEST) 

See TEST FACILITIES 
FAILED ELEMENT DETECTION 

Electrical substation yard fault location system. Study of optical 
multipont sensing system, 15:9894 (R;JP;in Japanese) 

FAILURES 

Failure prediction of ceramic refractories by discriminant analy- 

sis of vibrational resonance data, 15:10591 (BA;US) 
FALLOUT 
Environmental Radiation Data: Report 57, January-March 1989. 
Quarterly report, 15:11354 (R;US) 
FALLOUT PARTICULATES 
See FALLOUT 
FARADAY GENERATORS 
See MHD GENERATORS 
FARM EQUIPMENT 

Energy consumption and energy saving techniques in agricol- 

ture, 15:10069 (RA;IT;In Italian) 
FARMS 
Energy consumption and energy saving techniques in agricol- 
ture, 15:10069 (RA;IT;In Italian) 

FAST BREEDER TYPE REACTORS 

See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 

See FFTF REACTOR 
FAST-MIXED SPECTRUM REACTOR 

See FBR TYPE REACTORS 
FASTBUS SYSTEM 

The single-chip FASTBUS Slave Interface, 15:12151 (R;US) 
FASTENERS 

Small screw study: Interim report on fastener tensile strength 
and optimum thread depth, 15:10823 (R;US) 

Thermal bridging in mechanical fastened low-slope roofs, 
15:10100 (RA;US) 

FATIGUE 

See also CORROSION FATIGUE 

Detection of expended fatigue life of AISI 4140 steels from mag- 
netic measurements, 15:10480 (BA;US) 

Material data used to assess the life of nuclear power plant 
components with respect to repeated and variable stress, 
15:10449 (RA;CS;In Czech) 

FAUCETS (WATER) 
See WATER FAUCETS 
FBR TYPE REACTORS 
See also LMFBR TYPE REACTORS 
PEC BRASIMONE REACTOR 

Nodal solution method of neutron diffusion equations using a 
high-order finite difference scheme, 15:9680 (J;US) 

Stress-controlied inelastic behavior of modified 9 Cr-1 Mo steel 
at elevated temperatures, 15:9686 (J;US) 

FEASIBILITY STUDIES 

Prospects for the composite development and utilization of elec- 
tric power. Report on Japan-China joint research, 15:10064 
(R;JP;in Japanese) 

FEDAL 
See FAILED ELEMENT DETECTION 
FEDERAL REGION X 
See also ALASKA 
IDAHO 
OREGON 
WASHINGTON 

Forecast of electricity use in the Pacific Northwest, 15:10066 

(B;US) 
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FEDERAL REPUBLIC OF GERMANY 

State of the projects for the final disposal in the Federal Repub- 

lic of Germany, 15:9222 (RA;US) 
FEED MATERIALS PRODUCTION CENTER 

Dose to residents in the vicinity of the feed materials production 
center, 15:9444 (J;US) 

Ohio Department of Health study of radioactivity in drinking wa- 
ter and other environmental media in the vicinity of the US 
Depatment of Energy's Feed Materials Production Center and 
Portsmouth Gaseous Diffusion Plant, 15:9428 (R;US) 

FERMENTATION ALCOHOL 

See ETHANOL 
FERMI BETA THEORY 

See FERMI INTERACTIONS 
FERMI CONSTANTS 

See FERMI INTERACTIONS 
FERMI FLUID 

See FERMI GAS 
FERMI GAS 

Quantum mechanics of the fractional-statistics gas: Hartree- 
Fock approximation, 15:11920 (J;US) 

FERMI INTERACTIONS 
Manifold-splitting regularization, self-linking, twisting, writhing 
numbers of space-time ribbons, 15:11799 (J;US) 
FERMI LIQUID 
See FERMI GAS 
FERMI PSEUDOPOTENTIAL 
See FERMI INTERACTIONS 
FERMI-DIRAC GAS 
See FERMI GAS 
FERMI-WEIZSAECKER FORMULA 
See FERMI INTERACTIONS 
FERMIONS 
See also BARYONS 
LEPTONS 
QUARKS 
Some recent results on lattice fermions, 15:11774 (R;US) 
FERMIUM 
The enthalpy of sublimation and thermodynamic functions of fer- 
mium, 15:10498 (J;US) 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERRITE 

Synchrotron radiation studies of nuclear-resonant scattering in 
the presence of strong electronic charge scattering, 15:11907 
(J;US) 

FERRITIC STEELS 

Fracture toughness data base for ferritic alloys in the fusion pro- 
gram, 15:12053 (R;US) 

Heat treatment behavior and tensile properties of Cr-W steels, 
15:10485 (J;US) 

Recrystallization of ferritic stainless steels with extremely low 
carbon and nitrogen contents, 15:10442 (RA;CS;In Czech) 

Segregate cracks in forgings of steels of various structural 
bases, 15:10434 (RA;CS;in Czech) 

The microstructure of chromium-tungsten steels, 15:10484 (J;US) 

Ultrasonic attenuation measurement using backscattering tech- 
nique, 15:11045 (BA;US) 

Ultrasonic measurement of formability in thin ferritic steel sheet, 
15:10972 (BA;US) 

FERROMAGNETIC MATERIALS 

Nonlinear dynamics of a quantum ferromagnetic chain: Spin- 
coherent-state approach, 15:11910 (J;US) 

Permeability measurement of ferromagnetic components in the 
Dill-D beamlines, 15:12114 (BA;US) 

Review of magnetoacoustic residual stress measurement tech- 
nique for iron-like ferromagnetic alloys, 15:11074 (BA;US) 

FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FFTF REACTOR 

Evaluation of the advanced mixed-oxide fuel test FO-2 irradi- 
ated in the FFTF [Fast Flux Test Facility], 15:9792 (J;US) 

FFTF [fast flux tests facility) metal fuel pin sodium bond quality 
verification, 15:9791 (J;US) 





FFTF/IEM [Fast Flux Test Facility/Interim Examination and Main- 
tenance] cell fuel pin removal equipment, 15:10835 (J;US) 
FIBER OPTICS 
Final report on Laser Technology Center, 15:11129 (R;US) 
FIBERS 
See also CARBON FIBERS 
OPTICAL FIBERS 

Process for core impregnation of hydrophobic products by one of 
the components of a hardenable coating, 15:10630 (TG;US) 

Walk-through survey of the Johns-Manville Corporation, Fibrous 
Glass Plant 7, Waterville, Ohio, March 30, 1973, 15:11318 
(R;US) 

FIELD EFFECT TRANSISTORS 

In-situ characterization of carrier mobility in field effect transis- 
tors, 15:10994 (BA;US) 

Peculiarities of microdosimetric effects in GaAs structures, 
15:11247 (RA;SU;In Russian) 

Possibility of latching under the action of microdosimetric ef- 
fects, 15:11243 (RA;SU;In Russian) 

FIELDS (ELECTRIC) 

See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 

See ELECTROMAGNETIC FIELDS 
FIELDS (GRAVITATIONAL) 

See GRAVITATIONAL FIELDS 
FIELDS (MAGNETIC) 

See MAGNETIC FIELDS 
FILMS 

See also SUPERCONDUCTING FILMS 

THIN FILMS 

Study on light energy-conversion system (IV). Weak interaction 
between fluorochrome and matrix in LSC film, 15:9520 
(RA;JP;In Japanese) 

FILTERS 
See also AIR FILTERS 
ELECTRIC FILTERS 
ELECTROMAGNETIC FILTERS 
Performance evaluation of a ceramic cross-flow filter on a bench- 
scale coal gasifier, Volume 2: Final report, 15:9042 (R;US) 
FILTERS (ELECTRIC) 
See ELECTRIC FILTERS 
FINANCIAL MANAGMENT 
See PROGRAM MANAGEMENT 
FINANCING 
Energy financing and risk analysis in the developing world: Re- 
port 3.5.1, 15:9956 (RA;CA) 

FINGERPRINTING (OIL SPILLS) 

See OIL SPILLS 

PATTERN RECOGNITION 

FINITE ELEMENT METHOD 

The finite element version of the trio code, 15:12149 (R;FR) 
FIRE FLOODING 

See IN-SITU COMBUSTION 
FIREDAMP 

See METHANE 
FIREWOOD 

See WOOD FUELS 
FIRST WALL 

Electron assisted glow discharges for conditioning fusion toka- 
mak devices, 15:12045 (R;US) 

Helium pumping by argon frosting on a 4.5 K surface, 15:12044 
(R;US) 

Recycling, inventory and permeation of hydrogen isotopes and 
helium in the first wall of a thermonuclear fusion reactor, 
15:12034 (R;FR) 

FISCHER-TROPSCH SYNTHESIS 

Fischer-Tropsch slurry phase process variations to understand 
wax formation: Final technical report, 15:9493 (R;US) 

Fischer-Tropsch synthesis on Ru/NaY catalysts: Effect of the 
acidity of the zeolite. Report for August 1986-July 1987, 
15:10766 (R;TW) 

FISHES 
See also ANADROMOUS FISHES 
TROUT 


FLORIDA 


A checklist of fishes on the Department of Energy Oak Ridge 
Reservation, 15:11468 (J;US) 

Chronic effects of low ph and elevated aluminum on survival, 
maturation, spawning and embryo-larval development of the 
fathead minnow in soft water, 15:11616 (R;US) 

Health assessment for Torch Lake, Houghton County, Michigan, 
Region 5. CERCLIS No. MID980901946. Preliminary report, 
15:11422 (R;US) 

FISSION 
See also SPONTANEOUS FISSION 
THERMAL FISSION 

Experimental evidence of the third minimum in the fission bar- 
rier, 15:11826 (R;FR) 

Fission by high-energy protons, 15:10800 (BA;US) 

The liquid drop model of nuclear fission, 15:9186 (BA;US) 

FISSION BARRIER 

Experimental evidence of the third minimum in the fission bar- 

rier, 15:11826 (R;FR) 
FISSION CHAMBERS 

Determination of fission fragment counting losses in ionization 
fission chambers from the fission chamber spectrum, 
15:11216 (RA;SU) 

FISSION FRAGMENTS 

Parametric analysis of space nuclear-MHD generator for 

gigawatt-level power, 15:9798 (BA;US) 
FISSION PRODUCTS 

Mass spectrometry studies of fission product behavior, 
15:10678 (BA;US) 

[Fission product transport experiments (HFR-B1)}: Foreign trip 
report, November 4-18, 1989, 15:9656 (R;US) 

FISSIONABLE MATERIALS MANAGEMENT 

See NUCLEAR MATERIALS MANAGEMENT 
FIXATION (WASTE TREATMENT) 

See SOLIDIFICATION 
FLAME PHOTOMETRY 

Development of low load burner system for coal-fired boilers 
(Part 1). Study of stable combustion condition on the low load 
combustion, 15:9085 (R;JP;in Japanese) 

FLAME SPRAYING 
Measurement of particle parameters in thermal spray systems, 
15:10969 (BA;US) 
FLAME TEMPERATURE 
See COMBUSTION PROPERTIES 
FLAMES 

Mechanisms of nitrous oxide formation in coal flames, 15:9088 
(R;US) 

Temperature measurements in a vapor axial deposition flame by 
spontaneous Raman spectroscopy, 15:10802 (J;US) 

FLASH POINT 
See COMBUSTION PROPERTIES 
FLASHOVER 

Characteristics of electromagnetic wave forms with lightning in 
winter season (2). Characteristics in frequency domain, 
15:9899 (R;JP;in Japanese) 

Insulation recovery characteristics after arc interruption and its 
application for high speed reclosing of UHV A.C transmission 
lines, 15:9903 (R;JP;In Japanese) 

Mechanisms leading to flashover of dielectric surfaces in uv illu- 
minated environments, 15:11972 (BA;US) 

FLASKS 

See CASKS 
FLAWS 

See DEFECTS 
FLEXURAL STRENGTH 

Experimental determination of J value on circumferencially 
cracked stainless steel pipes under bending, 15:10403 (R;FR) 

FLIGHT TESTING 

Risk assessment and its application to flight safety analysis, 

15:10155 (R;US) 
FLOORS 

Mechanical decontamination techniques for floor drain systems, 

15:9883 (J;US) 
FLORIDA 
Alkalinity regulation in soft-water Florida lakes, 15:11438 (R;US) 
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FLORIDA 


Small-quantity-generator hazardous-waste production and man- 
agement in Florida, 15:10351 (R;US) 
FLORIDA UNIVERSITY REACTOR 
See UFTR REACTOR 
FLOW (FLUID) 
See FLUID FLOW 
FLUE GAS 

Cement kiln flue gas recovery scrubber: A project proposed by 
Passamaquoddy Tribe: Comprehensive report to Congress 
Clean Coal Technology Program, 15:9642 (R;US) 

Field study of trace elements behaviors in coal-fired power 
plants, 15:9638 (R;JP;in Japanese) 

Fourth annual coal preparation, utilization and environmental 
control contractors’ conference: Abstracts, 15:9031 (R;US) 

On-line determination of unburned carbon in airborne fly ash, 
15:9075 (BA;US) 

SOX-NOX-ROX BOX flue gas clean-up demonstration project: 
Comprehensive report to Congress Clean Coal Technology 
Program, 15:9640 (R;US) 

WSA-SNOX flue gas cleaning demonstration project: A project 
proposed by Combustion Engineering, Inc.: Comprehensive 
report to Congress: Clean Coal Technology Program, 
15:9641 (R;US) 

FLUID FLOW 
See also CAPILLARY FLOW 
COMPRESSIBLE FLOW 
TWO-PHASE FLOW 
UNSTEADY FLOW 
VISCOUS FLOW 
VORTEX FLOW 

Fluidelastic instabilities in tube bundles exposed to nonuniform 
crossflow, 15:10836 (R;US) 

Grid-independent wall layer turbulence model for complex flow 
calculations, 15:10839 (R;US) 

Numerical simulation of unstably stratified sheared flows: [Final 
report], 15:10840 (R;US) 

The finite element version of the trio code, 15:12149 (R;FR) 

FLUID MECHANICS 
See also AERODYNAMICS 
HYDRAULICS 
PNEUMATICS 

Fluid mechanics and spatial performance of face arrays, 
15:10837 (R;US) 

Numerical simulations of eccentricity and end effects in falling 
ball rheometry, 15:11752 (J;US) 

FLUID-STRUCTURE INTERACTIONS 
Fluid mechanics and spatial performance of face arrays, 
15:10837 (R;US) 
FLUIDS 
See also FRACTURING FLUIDS 
GASES 
GEOTHERMAL FLUIDS 
LIQUIDS 
The statistical mechanics of inhomogeneous hard rod mixtures, 
15:11937 (J;US) 
FLUORANTHENE 
See CONDENSED AROMATICS 
FLUORENE 

Studies of metal ammonia interactions with aromatic substrates: 
Progress report, January 1, 1989-December 31, 1989, 
15:10735 (R;US) 

FLUORESCEIN 

Study on light energy-conversion system (IV). Weak interaction 
between fluorochrome and matrix in LSC film, 15:9520 
(RA;JP;in Japanese) 

FLUORESCENCE 

Fluorescence intensity dependence on the propagation plane 
inclination: 1. Monte Carlo simulation, 15:10707 (RA;AR;In 
Spanish) 

Fluorescence intensity dependence on the propagation plane 
inclination: 2. Study of the emission from layers, 15:10708 
(RA;AR;In Spanish) 

Fluorescence intensity dependence on the propagation plane 
inclination: 3. Experimental, 15:10710 (RA;AR;in Spanish) 
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FLUORESCENT CONCENTRATORS 
See LUMINESCENT CONCENTRATORS 
FLUORESCENT PENETRANT TESTS 
See LIQUID PENETRANT INSPECTION 
FLUORIMETERS 
Immunofluorescence detection for fiber optics chemical and bio- 
logical sensors, 15:11644 (BA;US) 
FLUORINATED AROMATIC HYDROCARBONS 
State-to-state dynamics of molecular energy transfer: Annual 
performance report, April 1, 1989-March 31, 1990, 15:11718 
(R;US) 
FLUORINE 
A photoionization study of the COOH species, 15:10782 (J;US) 
FLUORINE FLUORIDES 
See FLUORINE 
FLUOROSCOPY 
Assessment of effective dose equivalent to patients resulted 
from mammography, 15:11869 (RA;SU;In Russian) 
Gastrofiuorography in dispensary examination of population, 
15:11521 (RA;SU;In Russian) 
FLUTE INSTABILITY 
Theoretical investigation of flute modes in a magnetic 
quadrupole, 15:11991 (D;US) 
FLUX (MAGNETIC) 
See MAGNETIC FLUX 
FLUX (RADIATION) 
See RADIATION FLUX 
FLUX JUMPS 
See MAGNETIC FLUX 
FLUX PINNING 
See MAGNETIC FLUX 
FLUXGATE MAGNETOMETERS 
Investigation of deformation using SQUID magnetometry, 
15:10915 (BA;US) 
FLUXOIDS 
See MAGNETIC FLUX 
FLY ASH 
Effect of blast-furnace slag and fly ash on the control of alkali 
aggregate reaction, 15:9073 (R;JP;ln Japanese) 
On-line determination of unburned carbon in airborne fly ash, 
16:9075 (BA;US) 
FNR REACTOR 
A quality assurance program for nuclear power reactor materials 
tests at the Ford nuclear reactor, 15:9784 (J;US) 
Nuclear power reactor education and training at the Ford nu- 
clear reactor, 15:9786 (J;US) 
FOAMS 
See also PLASTIC FOAMS 
UF, cylinder overpack phenolic foam drop testing, 15:10820 
(R;US) 
FOG (SPRAYS) 
See SPRAYS 
FOILS 
Composition and thickness of multilayer foils using MeV ion- 
beam techniques, 15:10724 (BA;US) 
Equilibrium charge state of fast heavy ions in solids. Measure- 
ments of post ionization effects, 15:11899 (R;FR) 
Parallel vector lock-in thermal wave IR video imaging of microc- 
racks in Cu foils deposited on polyimide, 15:10923 (BA;US) 
Use of the foil activation method with arbitrary trial functions to 
determine neutron energy spectra, 15:9779 (RA;US) 
FOOD 
See also MILK 
Induction linear accelerators for commercial photon irradiation 
processing, 15:9469 (J;US) 
FOOD INDUSTRY 
Waste disposal and treatment in the food-processing industry. 
March 1985-October 1989 (Citations from the Biobusiness data 
base). Report for March 1985-October 1989, 15:10358 (R;US) 
FOOD IRRADIATION 
See FOOD PROCESSING 





FOOD PROCESSING 

Waste disposal and treatment in the food-processing industry. 
March 1985-October 1989 (Citations from the Biobusiness data 
base). Report for March 1985-October 1989, 15:10358 (R;US) 

FOODSTUFFS 
See FOOD 
FORD NUCLEAR REACTOR 
See FNR REACTOR 
FORESTS 

Forest soil organic horizon acidification: Effects of temperature, 
time, and solution/soil ratio, 15:11392 (R;US) 

Ignition probabilities of wildland fuels based on simulated lightning 
discharges. Forest Service research paper, 15:10072 (R;US) 

Risks to California forests due to regional ozone pollution: A 
data base and ranking of forest sensitivity. Final report, 
15:11634 (R;US) 

FORMALDEHYDE 

Asynchronous MASSLF spectroscopy: A convenient method for 
assigning solid-state carbon-13 CPMAS spectra, 15:10774 
(J;US) 

Indoor pollutants in 70 houses in the Tennessee Valley area: 
Study design and measurement methods, 15:10134 (BA;US) 

FORMALIN 

See FORMALDEHYDE 
FORMALITH 

See FORMALDEHYDE 
FORMATION WATER 

See INTERSTITIAL WATER 
FORMIC ACID 

A photoionization study of the COOH species, 15:10782 (J;US) 

Mechanisms of photodissociative ionization of HCOOH: The 
heat of formation of COOH*, 15:10781 (J;US) 

FORMIC ALDEHYDE 
See FORMALDEHYDE 
FORMING (MATERIALS) 
See MATERIALS WORKING 
FORMOL 
See FORMALDEHYDE 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OiL SHALES 
PEAT 
PETROLEUM 
SHALE OIL 

An analysis of cost improvement in chemical process technolo- 
gies, 15:9063 (R;US) 

Fossil-fuel resources: Remote sensing. March 1973-September 
1989 (Citations from the International Aerospace Abstracts 
data base). Report for March 1973-September 1989, 
15:10053 (R;US) 

Natural gas versus other fossil fuels, 15:9082 (TJ;GB) 

Review of project control systems, 15:10051 (R;US) 

FOSSIL-FUEL POWER PLANTS 

Analysis of the national and regional potential for gas use in 
electric utility emission control. Executive summary, 15:9645 
(R;US) 

Detection of creep damage by ultrasonics, 15:10479 (BA;US) 

Development of environmental assessment by tree ring (1). 
Characteristics of tree ring width in pine tree, 15:11309 
(R;JP;In Japanese) 

Evaluation of internally staged coal burners and sorbent-jet 
aerodynamics for combined SO2/NOx control in utility boilers. 
Volume 2. Testing in a 100 million btw/hr experimental furnace. 
Final report, November 1984-June 1985, 15:9644 (R;US) 

Field study of trace elements behaviors in coal-fired power 
plants, 15:9638 (R;JP;in Japanese) 

Long-term benthic monitoring and assessment program for the 
Maryland Portion of Chesapeake Bay: Interpretive report. Fi- 
nal report, 1984-1988, 15:11439 (R;US) 


FREE ELECTRON LASERS 


Modeling of coal-fired-boilers. Gas temperature base model con- 
sidering the fouling by coal ash, 15:9084 (R;JP;In Japanese) 

Space diffusion of exhaust heat from atomic power station by 
radiation cooling, 15:11312 (RA;JP;in Japanese) 

Study on the technique for Zostera bed creation, 15:9760 
(R;JP;iIn Japanese) 

FOUNDATIONS 

Calculation of building foundation heat loss using superposition 
and numerical scaling, 15:10137 (BA;US) 

Foundation futures: Energy saving opportunities offered by 
ASHRAE standard 90.2P, 15:10139 (BA;US) 

Whole-house simulation of foundation heat flows using the 
DOE-2.1C program, 15:10138 (BA;US) 

FOUR-FERMION INTERACTION 

See FERMI INTERACTIONS 
FOUR-PI COUNTING 

Hot nuclei studies with a 4Pl-neutron detector, 15:11820 (R;FR) 
FRACTIONATION 

Retention perturbations due to particle-wall interactions in sedi- 
mentation field-flow fractionation, 15:10728 (J;US) 

FRACTURE MECHANICS 

Experimental determination of the crack driving force J for cir- 
cumferencially cracked piping elbows, 15:10404 (R;FR) 

Fracture mechanics parameters of WWER-1000 reactor pres- 
sure vessel materials, 15:10445 (RA;CS;in Czech) 

FRACTURE PROPERTIES 
Assesment of steel with respect to fracture stopping in nuclear 
power engineering, 15:10446 (RA;CS;in Czech) 
FRACTURE STRENGTH 
See FRACTURE PROPERTIES 
FRACTURE TOUGHNESS 
See FRACTURE PROPERTIES 
FRACTURING 

See also HYDRAULIC FRACTURING 

7.4% hot leg break analysis with hydroaccumulator operation: 
Measurement data evaluation and computer analysis, 
15:9812 (R;HU;In Hungarian) 

7.4% hot leg break analysis without hydroaccumulator opera- 
tion: Measurement data evaluation and computer analysis, 
15:9811 (R;HU;in Hungarian) 

Comparison of PMK-NHV test results for 7.4% hot and cold leg 
breaks, 15:9813 (R;HU;In Hungarian) 

FRACTURING FLUIDS 
Mixing system for fracturing sand slurries, 15:9113 (RA;CA) 
FRAGMENTS (FALLOUT) 
See FALLOUT 
FRAGMENTS (FISSION) 
See FISSION FRAGMENTS 
FRASCATI TOKAMAK 
See FT TOKAMAK 
FREE ELECTRON LASERS 

Analysis and nonlinear simulation of submillimeter free electron 
laser amplifier with a helical quadrupole wiggler, 15:11165 
(BA;US) 

Applications of directed energy weapon technology to civilian 
problems, 15:11136 (J;US) 

Electron-beam propagation through a magnetic wiggler with 
random field errors. Interim report, 15:11110 (R;US) 

GBFEL-TIE (Ground-Based Free Electron Laser Technology 
Experiment) sample survey on White Sands Missile Range, 
New Mexico: The NASA, Stallion, and Orogrande Alterna- 
tives. Final report, 15:11112 (R;US) . 

High-power optical beam equations for a free-electron-laser os- 
cillator cavity, 15:11142 (J;US) 

INEX [integrated numerical experiment] simulations of the Boe- 
ing FEL system, 15:11122 (R;US) 

Identification and reduction of wakefield effects in the wiggler re- 
gion of the Los Alamos Free-Electron Laser, 15:11123 (R;US) 

Improved performance of the Boeing/LANL FEL [Free-Electron 
Laser] experiment: Extraction efficiency and cavity length de- 
tuning effects, 15:11124 (R;US) 

Pulse propagation theory for the Cerenkov free electron laser, 
15:11117 (R;IT) 
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FREE ELECTRON LASERS 


Radio-frequency linac driven free-electron laser configurations. 
Memorandum report, 15:11109 (R;US) 

Short-period-wiggler free electron lasers with sheet electron 
beams, 15:12063 (BA;US) 

Status of the ETA-II [Experimental Test Accelerator II] linear in- 
duction accelerator: High brightness results: Revised, 
15:11163 (R;US) 

Wiggling optical modes in high-gain free-electron lasers, 
15:11141 (J;US) 

FREONS 
Request for assistance in preventing death from excessive expo- 
sure to chlorofluorocarbon 113 (CFC-113), 15:11621 (R;US) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRESNEL LENS 

Chromatic dispersion compensation in a Fresnel lens by means 

of a diffraction grating, 15:9591 (R;US) 
FROGS 

Expression of PHA-L in heterogeneous systems, 15:9547 
(BA;US) 

Expression of normal and modified zein genes in heterologous 
systems, 15:9545 (BA;US) 

FT TOKAMAK 

Spectrum of H-like chromium from the FT tokamak, 15:11948 
(R;IT) 

FTR REACTOR (RICHLAND) 

See FFTF REACTOR 

FUEL ASSEMBLIES 

See also FUEL ELEMENT CLUSTERS 

FFTF/IEM [Fast Flux Test Facility/interim Examination and Main- 
tenance] cell fuel pin removal equipment, 15:10835 (J;US) 

FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CELL POWER PLANTS 

Design and construction of the K.T.l. bread board fuel cell 

power plant at ENEA in Rome (Italy), 15:10077 (R;IT) 
FUEL CELLS 

See also ACID ELECTROLYTE FUEL CELLS 

Development of planar-geometry solid oxide fuel cells. Annual 
technical progress report, December 1, 1987-December 31, 
1988, 15:10081 (R;US) 

Patents on solid electrolyte fuel cells. Japan, 15:10078 (R;JP;In 
Japanese) 

Patents on solid electrolyte fuel cells. U.S.A. and Britain, 
15:10079 (R;JP;in Japanese) 

Patents on solid electrolyte fuel cells. West Germany, Nether- 
lands and Sweden, 15:10080 (R;JP;in Japanese) 

FUEL CONSUMPTION 

Estimating a world price floor for crude oil: 
15:10048 (RA;CA) 

Trends in motor-vehicle emission and fuel-consumption regula- 
tions - 1989 update, 15:11344 (R;NL) 

FUEL COOLING INSTALLATIONS 

See SPENT FUEL STORAGE 

FUEL ELEMENT CLUSTERS 
Application of CT filter algorithms to digitized film data, 15:9832 
(BA;US) 
FUEL ELEMENTS 
See also ANNULAR FUEL ELEMENTS 
FUEL PINS 
SPENT FUEL ELEMENTS 

A versatile apparatus for studying irradiated fuel behavior, 
15:9194 (R;US) 

Fuel performance experience from the nuclear power demon- 
stration reactor, 15:9683 (J;US) 

FUEL FABRICATION PLANTS 

Implementation of an NRTMA (accountability) system for an in- 
dustrial nuclear fuel fabrication plant: Feasibility study, 
15:9456 (R;IT;In Italian) 

Overview of expert systems applications in Westinghouse Nu- 
clear Fuel Activities, 15:9197 (J;US) 

Process-regulated moderation control of an advanced LWR fuel 
manufacturing line, 15:10830 (J;US) 


Report 3.3.2, 
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FUEL OILS 

Fuel oil-coal competition in the industrial sector: Report 3.5.5, 
15:9130 (RA;CA) 

Health assessment for Adrian Municipal Well Field, Adrian, Min- 
nesota, Region 5. CERCLIS No. MND980904023. Preliminary 
report, 15:10268 (R;US) 

FUEL PELLETS 

Computed tomography and ultrasonic testing of urania fuel pel- 
lets, 15:9196 (BA;US) 

Helium-3 fueling concepts for magnetically confined fusion, 
15:12108 (BA;US) 

FUEL PENCILS 
See FUEL PINS 
FUEL PINS 

Application of CT filter algorithms to digitized film data, 15:9832 
(BA;US) 

FFTF [fast flux tests facility] metal fuel pin sodium bond quality 
verification, 15:9791 (J;US) 

FFTF/IEM [Fast Flux Test Facility/Interim Examination and Main- 
tenance] cell fuel pin removal equipment, 15:10835 (J;US) 

SIMULATE-3 pin power reconstruction applied to seabrook sta- 
tion, 15:9681 (J;US) 

FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 

See also WEST VALLEY PROCESSING PLANT 

The depth distribution of °°Sr, '87Cs, and 299.240Pu in soil profile 
samples, 15:9442 (R;US) 

FUEL SLURRIES 

Basic engineering for a demonstration plant for [ship's] dis- 
charge/storage/transport of coarse coal slurry: Demonstration 
project: Final report, 15:9080 (R;LU) 

Coal water mixtures: effect on coal particles physicochemical 
properties and milling mode on suspensions rheology, 
15:9056 (R;FR;In French) 

Simulation of thermal dynamics of a vaporizing coal-water 
droplet in a combustor, 15:9083 (R;US) 

Superclean coal-water slurry combustion testing in an oil-fired 
boiler: Quarterly technical progress report August 15— 
November 15, 1989, 15:9086 (R;US) 

The effect of surfactant additives on the evaporative behavior of 
coal-water slurry fuels, 15:9089 (BA;US) 

The significance of high shear viscosity for the atomization of 
coal-water fuel, 15:9070 (BA;US) 

FUEL SUBSTITUTION 

Econometric analysis on oil-substituting energy surveys in 1988 
fiscal year, 15:10039 (R;JP;In Japanese) 

Fourth annual coal preparation, utilization and environmental 
control contractors’ conference: Abstracts, 15:9031 (R;US) 

Interactions among transportation fuel substitution, vehicle qual- 
ity growth, and national economic growth, 15:10156 (J;GB) 

FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL-COOLANT INTERACTIONS 
Hydrogen generation during fuel-coolant interactions: Results 
from the FITS-D series, 15:9652 (BA;US) 

FUELS (NUCLEAR) 

See NUCLEAR FUELS 
FUELWOOD 

See WOOD FUELS 
FUMES 

See AEROSOLS 
FUNCTIONAL MODELS 

Polar rain and the question of direct-particle access, 15:11704 
(R;US) 

FURANS 

Synthesis of 3-(14)C-3-chlopo-4-(dichloromethyl)-5-hydroxy- 
2(5H)-furanone and its use in a tissue distribution study in the 
rat, 15:11626 (R;US) 

FUSED SALTS 

See MOLTEN SALTS 
FUSES (ELECTRIC) 

See ELECTRIC FUSES 





FUSION (BONDING, NONMETALLIC) 

See BONDING 
FUSION (NUCLEAR) 

See THERMONUCLEAR REACTIONS 
FUSION ENERGY 

See THERMONUCLEAR REACTORS 
FUSION REACTIONS 

See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 

See THERMONUCLEAR REACTORS 


G 


G CODES 

Predictive analyses of flow-induced vibration and fretting wear in 

steam generator tubes, 15:12150 (R;FR) 
GADOLINIUM 

Criticality experiments with a mixed-oxide fuel pin array in 

plutonium-uranium nitrate solutions, 15:9735 (J;US) 
GADOLINIUM COMPLEXES 

Complexes of rare earth halides with esters, 

(RA;SU;in Russian) 
GADOLINIUM IONS 
Discrepancies between calculated and observed energies for 4s- 
4p transitions in highly charged Cu-like ions, 15:11740 (J;US) 
GAGES (STRAIN) 
See STRAIN GAGES 
GALLBLADDER 
See BILIARY TRACT 
GALLIUM ARSENIDE SOLAR CELLS 

On-orbit annealing of gallium arsenide soiar cell arrays. Mas- 

ter's thesis, 15:9514 (R;US) 
GALLIUM ARSENIDES 

Discovery of a new photoinduced electron trap state shallower 
than the DX center in Si doped Al,Ga;_,As, 15:10666 (J;US) 

Nonlocal theory of collective excitations in doped semiconduct- 
ing films: The effect of depletion and accumulation layers, 
15:10671 (J;US) 

Quasiparticle band gaps for ultrathin GaAs/AlAs(001) superiat- 
tices, 15:10659 (J;US) 

Quasiparticle intepretation of photoemission spectra and optical 
properties of GaAs(110), 15:10661 (J;US) 

Two-dimensional surface-emitting arrays of GaAs/AlGaAs diode 
lasers, 15:11101 (R;US) 

GALLIUM PHOSPHIDES 

Organometallic vapor-phase epitaxy of high-quality 
Gao .51!No.49P at high growth rates, 15:10665 (J;US) 

Polarized band-edge photoluminescence and ordering in 
Gao 52!no.4aP, 15:10660 (J;US) 

GALLSTONES 

See BILIARY TRACT 
GALVANIC CORROSION 

See ELECTROCHEMICAL CORROSION 
GAMMA DETECTION 

Integral transport computation of gamma detector response with 
the CPM2 code: Final report, 15:9655 (R;US) 

GAMMA DOSIMETRY 

Dose equivalent LiF TLD (thermoluminescent dosimeter) neu- 
tron and photon area monitor. Final report, 1977-1984, 
15:11196 (R;US) 

GAMMA RADIATION 

External gamma dose responses from residual radioactive ma- 
terials in soil, 15:9447 (J;US) 

PIN diodes for measurement of the gamma dose rate produced 
by the fast burst reactor operating in the gamma enhance- 
ment mode, 15:9780 (RA;US) 

Use of the computer code ATR to relate DREO experimental re- 
sults to nuclear battlefield threats. Technical note, 15:11291 
(R;CA) 

GAMMA REACTIONS 

See PHOTONUCLEAR REACTIONS 
GAMMA-RAY LASERS 

See GASERS 


15:10751 


GANIL 
See GANIL CYCLOTRON 
GANIL CYCLOTRON 
Hot nuclei studies with a 4Pl-neutron detector, 15:11820 (R;FR) 
Saturation of the thermal energy deposited in Au and Th nuclei 
by Ar projectiles between 27 and 77 MeV/u, 15:11822 (R;FR) 
GAS APPLIANCES 
NO, emissions and reduction measures in gas-fired heating and 
air-conditioning — Current status and advances, 15:9154 
(TJ;GB) 
Perspectives of the single European market in terms of appli- 
ance safety and emissions, 15:10086 (TJ;GB) 
Space conditioning and appliance research. Status report, 
1988-1989, 15:9152 (R;US) 
GAS BURNERS 
Temperature measurements in a vapor axial deposition flame by 
spontaneous Raman spectroscopy, 15:10802 (J;US) 
GAS COOLANTS 
See GASES 
GAS DISCHARGE TUBES 
Solid particle erosion in turbulent flows past tube banks, 
15:10581 (RA;US) 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FIELDS 
See NATURAL GAS FIELDS 
GAS HYDRATES 
Simulation of methane gas recovery from a synthetic hydrate 
core by a depressurization scheme, 15:9147 (RA;CA) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
EXCIMER LASERS 
HELIUM-NEON LASERS 
Excitation mechanisms of the electron-beam-pumped atomic 
xenon (5d—+6p) laser in Ar/Xe mixtures, 15:11143 (J;US) 
High repetition rate X-ray preionizer for discharge pumped 
lasers, 15:11119 (R;IT) 
Reactor-pumped laser experiments in the Sandia SPR-lll facil- 
ity, 15:9776 (RA;US) 
GAS METAL-ARC WELDING 
Process control of GMAW by detection of discontinuities in the 
molten weld pool, 15:11086 (BA;US) 
GAS TRACK DETECTORS 
Study of the structure of emitting objects in a condensation 
chamber, 15:11228 (RA;SU;in Russian) 
GAS TURBINE ENGINES 
An electronically controlled drive for marine generators operated 
at constant rotational speed by the main engine of ships (RCF 
gearing installation): Final report, 15:11121 (R;GB;In English, 
German) 
Cycle analysis for helicopter gas-turbine engines. Technical 
memo, 15:10389 (R;GB) 
Detecting flaws in the presence of strong geometry signals in 
F100 gas turbine engine components, 15:10942 (BA;US) 
Eddy current probe evaluation experimental measurements and 
system interaction, 15:10965 (BA;US) 
Measuring differences among probability of detection curves, 
15:11092 (BA;US) 
Study of the effect of ceramics gas turbine development, 
15:10392 (R;JP;in Japanese) 
GAS TURBINES 
Analytical study on the decreasing method of thermal stress for 
ceramic gas turbines, 15:10531 (R;JP;in Japanese) 
Rainbow test of advanced coatings for gas turbire blades and 
vanes: Final report, 15:9630 (R;US) 
GAS WELLS 
See NATURAL GAS WELLS 
GASERS 
Demonstration of the feasibility of the tuning and stimulation of 
nuclear radiation. gamma-ray laser. Annual summary report, 
1 November 1988-31 October 1989, 15:11102 (R;US) 
Proof of the feasibility of coherent and incoherent schemes for 
pumping a gamma-ray laser. Annual technical progress re- 
port, 1 April 1988-31 March 1989, 15:11106 (R;US) 
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GASES 


GASES 
See also AIR 
ELECTRON GAS 
EXHAUST GASES 
FERMI GAS 
VAPORS 

Primary gas toxicities and smoke-particle characteristics during 
a two-stage combustion of mine-conveyor belts: Develop- 
ment of a test parameter. Report of Investigations/1989, 
15:11631 (R;US) 

Problem of equivalence of radiation effects of various radiations. 
General principle of simulation and forecasting, 15:11850 
(RA;SU;in Russian) 

Stopping power of gases for heavy ions. Gas-solid effect Il. 2-6 
MeV/u Cu, Kr and Ag projectiles, 15:11863 (R;FR) 

Stopping power of gases for heavy ions. Gas-solid effect. |. 2-13 
MeV/u Ne and Ar projectiles, 15:11862 (R;FR) 

GASOLINE 

Health assessment for Adrian Municipal Well Field, Adrian, Min- 
nesota, Region 5. CERCLIS No. MND980904023. Preliminary 
report, 15:10268 (R;US) 

Health assessment for Koch Refining Company, Rosemount, 
Minnesota, Region 5. CERCLIS No. MND000686071. Prelimi- 
nary report, 15:9141 (R;US) 

GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAUGE INVARIANCE 

Invariant correlation functions, superconvergence sum rules, 
and electric-magnetic duality, 15:11789 (J;US) 

Manifold-splitting regularization, self-linking, twisting, writhing 
numbers of space-time ribbons, 15:11799 (J;US) 

Properties of gluon jets: A review, 15:11801 (J;US) 

Size and shape of strings, 15:11793 (J;US) 

Three elaborations on Berry's connection, curvature and phase, 
15:11788 (J;US) 

GAUGE TRANSFORMATIONS 

See GAUGE INVARIANCE 

GELS 

Imaging fatigue cracks in low carbon steels with the gel elec- 

trode, 15:11080 (BA;US) 
GENE MUTATIONS 

A plasmid carrying mucA and mucB genes from pKM101 in 
Haemophilus influenzae and Escherichia coli, 15:11609 (J;US) 

Nature of mutations induced by gamma- and neutron beams in 
drosophila locus inserted into a new genome position, 
15:11569 (RA;SU;In Russian) 

GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETIC ENGINEERING 

Expression of PHA-L in heterogeneous systems, 15:9547 
(BA;US) 

Mutant allele effects on bean seed protein expression, 15:9542 
(BA;US) 

Regulated expression of the bean beta-phaseolin gene in trans- 
formed tobacco cell, 15:9540 (BA;US) 

GENETIC MAPPING 

Databank requirements of the proposed human genome project, 

15:11484 (RA;US) 
GENOTYPE 

Databank requirements of the proposed human genome project, 
15:11484 (RA;US) 

Quantitative evaluations of radiosensitivity changes of cells with 
various reparation genotype in case of combined action of 
various factors, 15:11586 (RA;SU;In Russian) 

GEOCHRONOLOGY 
See AGE ESTIMATION 
GEOLOGIC DEPOSITS 
See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
OIL SAND DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 


Fossil-fuel resources: Remote sensing. March 1973-September 
1989 (Citations from the Intemational Aerospace Abstracts 
data base). Report for March 1973-September 1989, 
15:10053 (R;US) 

GEOLOGIC FRACTURES 

Evaluation of foamed cement squeeze treatments for low pres- 

sure highly permeable reservoirs, 15:9115 (RA;CA) 
GEOLOGY 

Development of multi type data-base system for geo-hydrological 

environmental information, 15:11649 (R;JP;In Japanese) 
GEOMAGNETIC FIELD 

Quasi periodic cosmic ray variations, solar and geomagnetic 
activities with the periods close to the period of the Sun's rota- 
tion, 15:11681 (RA;HU) 

GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOMETRY 

Finite geometries: Affine regular polygons of odd-order Galois 

planes, 15:12148 (TJ;US) 
GEOTHERMAL ENERGY 

Economic review of the geopressured-geothermal resource with 

recommendations, 15:9596 (R;US) 
GEOTHERMAL EXPLORATION 

CSANT application in deep structural exploration at Akinomiya, 

15:9595 (R;JP;in Japanese) 
GEOTHERMAL FLUIDS 

Noble gases in vent water from the Juan de Fuca Ridge, 

15:9605 (J;US) 
GEOTHERMAL POWER PLANTS 

Stability of a direct-contact spray column heat exchanger, 

15:9598 (J;US) 
GEOTHERMAL SYSTEMS 

See also HOT-DRY-ROCK SYSTEMS 

Corrosion and scaling in geothermal systems, 15:9601 (R;LU;In 
English, French) 

Finite element analysis of liquid and vapor dominated geother- 
mal reservoir model, 15:9600 (R;JP;In Japanese) 

GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMANIUM 

Neutron activation analysis of silicon, germanium and some ma- 
terials of special purity used in their technology, 15:10717 
(RA;SU;In Russian) 

GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GINNA-1 REACTOR 

RCM |freliability-centered maintenance] at Ginna: Preventive 

maintenance program optimization at year 20, 15:9676 (J;US) 
GINNA-2 REACTOR 

RCM [reliability-centered maintenance] at Ginna: Preventive 

maintenance program optimization at year 20, 15:9676 (J;US) 
GLASS 

See also PHOSPHATE GLASS 

A neutron diffraction and molecular dynamics investigation of 
the environment of Dy** ions in a fluoroberyllate glass, 
15:10667 (J;US) 

Basic studies on separative glass, 15:10626 (R;JP;in Japanese) 

GLASS INDUSTRY 

NO, emissions and reduction in the glass industry: Present sta- 
tus and advances, 15:11302 (TJ;GB) 

Walk-through survey of the Johns-Manville Corporation, Fibrous 
Glass Plant 7, Waterville, Ohio, March 30, 1973, 15:11318 
(R;US) 

GLASS MELTERS 

See CERAMIC MELTERS 
GLAUBER’S SALT 

See SODIUM SULFATES 
GLAZING MATERIALS 

Sunlight dousers for buildings: 
15:10113 (RA;IT;In Italian) 

GLOBULINS 

New aspects of storage protein accumulation in pea seeds, 

15:9546 (BA;US) 


design and performance, 
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Structural relationships between 7S and 11S legume globulins, 
15:9523 (BA;US) 
GLUONS 
Properties of gluon jets: A review, 15:11801 (J;US) 
GLUTATHIONE 

Glutathione content in seeds of plants growing on uranium con- 

taining soils, 15:11377 (RA;SU;In Russian) 
GLYCINE HISPIDA 

Common structural patterns between the soybean lectin inser- 
tion and transposable elements in other plant species, 
15:9530 (BA;US) 

Effects of simulated acid rain on yield response of two soybean 
cultivars, 15:11618 (R;US) 

Response differences between two soybean cultivars with con- 
trasting UV-B radiation sensitivities, 15:11605 (R;US) 

Uptake, distribution, and metabolism of four organic chemicals 
by soybean plants and barley roots, 15:11637 (R;US) 

[Metabolic mechanisms of plant growth at low-water potentials]: 
Progress report, 1989, 15:11534 (R;US) 

GLYCOPROTEINS 
Why do the N-linked oligosaccharides of many plant cycopro- 
teins remain in the high-mannose form?, 15:9548 (BA;US) 
GOBAR GAS 
See METHANE 
GODIVA REACTOR 

Pursuing public and professional perception of nuclear energy 
with the Smithsonian Lady Godiva replica and demonstra- 
tion/display, 15:9782 (RA;US) 

GOLD 
Molecular-dynamics study of the reconstructed Au(111) surface: 
Low temperature, 15:10507 (J;US) 
GOLD 183 
Decay of '®°Au: Low-Spin states of 1®°Pt, 15:11819 (R;FR) 
GOLD 197 TARGET 

More on ZCAL’s response: Position dependence, position de- 

termination, and collimation effects, 15:11198 (R;US) 
GOLDSTONE BOSONS 
Goldstone bosons to gravitons: A new gravity-wave production 
mechanism, 15:11802 (J;US) 
GOLGI APPARATUS 
See ORGANOIDS 
GOVERNMENT POLICIES 
See also ECONOMIC POLICY 
ENERGY POLICY 
ENVIRONMENTAL POLICY 

A framework for analyzing and responding to the equity prob- 
lems involved in high-level radioactive waste disposal, 
15:9247 (R;US) 

Assessing the state/nation distributional equity issues associ- 
ated with the proposed Yucca Mountain repository: A 
conceptual approach, 15:9246 (R;US) 

GRAIN ALCOHOL 

See ETHANOL 

GRAIN BOUNDARIES 

Optimal ultrasonic flaw detection using a frequency diversity 

technique, 15:10939 (BA;US) 
GRAIN SIZE 

Effect of grain size and deformation conditions on static strength 
reduction processes in steel CSN 17247, 15:10441 (RA;CS;In 
Czech) 

GRANULAR MATERIALS 

Mathematical analysis of a two-phase model for reactive granu- 

lar material, 15:11278 (R;US) 
GRAPHITE 

Analysis of ultrasonic backscatter for porosity characterization in 
graphite-epoxy composites, 15:11028 (BA;US) 

Finite element model of stress wave topology in unidirectional 
graphite/epoxy: Wave velocities and flux deviations, 
15:10640 (BA;US) 

Graphite-fiber elastic constants: Determination from ultrasonic 
measurements on composite materials, 15:10647 (BA;US) 

Laser-based ultrasonics on Gr/epoxy composite. A systems 
analysis, 15:10911 (BA;US) 


GROUND DISPOSAL 
Land Pollution 


Radiation enhanced sublimation of graphite in PISCES experi- 
ments, 15:10635 (R;US) 

Thermal-stress analysis and testing of DIill-D armor tiles, 
15:12095 (BA;US) 

GRAPHITE FIBERS 

See CARBON FIBERS 
GRAPHITE MODERATOR 

See GRAPHITE 
GRASERS 

See GASERS 
GRATINGS 

The use of multilayer diffraction gratings in the determination of 
x-ray, soft x-ray, and VUV elemental scattering cross- 
sections, 15:11732 (BA;US) 

GRAVITATION 

Testing the inverse-square law of gravity on a 465-m tower, 

15:11766 (J;US) 
GRAVITATIONAL FIELDS 

Collapse of a “global monopole”, 15:11800 (J;US) 

Testing the inverse-square law of gravity on a 465-m tower, 
15:11766 (J;US) 

Vilkovisky-DeWitt effective potential for Einstein gravity coupled 
to scalars, 15:11803 (J;US) 

GRAVITATIONAL WAVES 

Goldstone bosons to gravitons: A new gravity-wave production 

mechanism, 15:11802 (J;US) 
GREASES 

Health assessment for Barrels, Inc., Lansing, Michigan, Region 
5. CERCLIS No. MID017188673. Preliminary report, 
15:10230 (R;US) 

GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES 

See also LAKE SUPERIOR 

US progress in implementing the Great Lakes Water Quality 
Agreement: Annex reports to the international joint commis- 
sion, 1988. Final report, 15:11459 (R;US) 

GREAT LAKES BASIN 

Application of wetland valuation techniques: Examples from 

Great Lakes Coastal wetlands, 15:11450 (R;US) 
GREAT PLAINS 

Cost-effective sulfur control strategies for the Great Plains gasi- 

fication project, 15:9076 (J;US) 
GREENHOUSE EFFECT 

Climatic changes and energy policy reorientations: How to man- 
age uncertainty?: Report 2.1.3, 15:11365 (RA;CA) 

Global energy and the greenhouse issue: Report 2.1.1, 
15:11307 (RA;CA) 

Linkages between climate change and stratospheric ozone de- 
pletion, 15:11346 (R;US) 

Prospect of new energy. Global warming (1988), 15:11359 
(R;JP;in Japanese) 

Scientific linkages in global change, 15:11347 (R;US) 

GREENHOUSES 

See also ATTACHED GREENHOUSES 

Comparison of measured temperatures of geothermally-heated 
greenhouses in Italy, Greece, Czechoslovakia and Yu- 
gosiavia, 15:9602 (R;IT) 

Development of high productive technology for vegetables. (3). 
Cultivation on some vegetables. in a test plant, 15:11535 
(R;JP;In Japanese) 

Use of heat accumulators based on ‘serrolithe’ in greenhouses for 
flower growing: Final report, 15:9594 (R;LU;In English, Italian) 

GROUND DISPOSAL 
Air Pollution 

Health assessment for Johns-Manville Disposal Area, 
Waukegan, Illinois, Region 5. CERCLIS No. 1LD005443544. 
Final report, 15:10196 (R;US) 

Corrosive Effects 
Pitting behavior of low-carbon steel, 15:9412 (R;US) 
Land Pollution 

Health assessment for Barrels, Inc., Lansing, Michigan, Region 
5. CERCLIS No. MIDO17188673. Preliminary report, 
15:10230 (R;US) 
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GROUND DISPOSAL 
Land Pollution 


Health assessment for Buckeye Reclamation Company, St. 
Clairsville, Belmont County, Ohio, Region 5. CERCLIS No. 
OHD980509657. Preliminary report, 15:10283 (R;US) 

Health assessment for Byron Salvage Yard, Byron, Illinois, Re- 
gion 5. CERCLIS No. ILD010236230. Final report, 15:10200 
(R;US) 

Health assessment for Cemetery Industrial Waste Dump, Rose 
Township, Michigan, Region 5. CERCLIS No. MID980794663. 
Preliminary report, 15:10234 (R;US) 

Health assessment for Cornhusker Army Ammunition Plant, 
Grand Island, Nebraska, Region 7. CERCLIS No. 
NE2213820234. Preliminary report, 15:11449 (R;US) 

Health assessment for Johns-Manville Disposal Area, 
Waukegan, Illinois, Region 5. CERCLIS No. ILD005443544. 
Final report, 15:10196 (R;US) 

Health assessment for National Industrial Environmental Ser- 
vices, Furley, Kansas, Region 7. CERCLIS No. 
KSD070902952. Final report, 15:11442 (R;US) 

Health assessment for Norman Poer Farm National Priorities 
List (NPL) Site, Hancock County, Indiana, Region 5. CER- 
CLIS No. IND980684583. Final report, 15:10222 (R;US) 

Health assessment for Nutting Truck and Caster Com- 
pany, Faribault, Minnesota, Region 5. CERCLIS No. 
MND006154017. Final report, 15:10276 (R;US) 

Health assessment for Oakdale Disposal Site, (ODS) National 
Priorities List (NPL) Site, Washington County, Minnesota, Re- 
gion 5. CERCLIS No. MND980609515. Final report, 15:9977 
(R;US) 

Health assessment for Obee Road NPL (National Priorities List) 
Site, Obeeville, Kansas, Region 7. CERCLIS No. 
KSD980631766. Final report, 15:11443 (R;US) 

Health assessment for Rose Township/Demode Road, Oakland 
County, Michigan, Region 5. CERCLIS No. MID980499842. 
Final report, 15:10191 (R;US) 

Health assessment for Tri-State Plating, Bartholomew County, 
Columbus, Indiana, Region 5. CERCLIS No. 006038764. Pre- 
liminary report, 15:10226 (R;US) 


Water Pollution 

Health assessment for Buckeye Reclamation Company, St. 
Clairsville, Belmont County, Ohio, Region 5. CERCLIS No. 
OHD980509657. Preliminary report, 15:10283 (R;US) 

Health assessment for Cherokee County-Galena Subsite Na- 
tional Oriorities List (NPL) Site, Galena, Cherokee County, 
Kansas, Region 7. CERCLIS No. KSD980741862. Prelimi- 
nary report, 15:10343 (R;US) 

Health assessment for Cornhusker Army Ammunition Plant, 
Grand Island, Nebraska, Region 7. CERCLIS No. 
NE2213820234. Preliminary report, 15:11449 (R;US) 

Health assessment for National Industrial Environmental Ser- 
vices, Furley, Kansas, Region 7. CERCLIS No. 
KSD070902952. Final report, 15:11442 (R;US) 

Health assessment for Nutting Truck and Caster Com- 
pany, Faribault, Minnesota, Region 5. CERCLIS No. 
MND006154017. Final report, 15:10276 (R;US) 

Health assessment for Oakdale Disposal Site, (ODS) National 
Priorities List (NPL) Site, Washington County, Minnesota, Re- 
gion 5. CERCLIS No. MND980609515. Final report, 15:9977 
(R;US) 

Health assessment for Obee Road NPL (National Priorities List) 
Site, Obeeville, Kansas, Region 7. CERCLIS No. 
KSD980631766. Final report, 15:11443 (R;US) 

Health assessment for Rose Township/Demode Road, Oakland 
County, Michigan, Region 5. CERCLIS No. MID980499842. 
Final report, 15:10191 (R;US) 

Health assessment for Royal Hardage Industrial Hazardous 
Waste Land Disposal Facility, Criner, Oklahoma, Region 6. 
CERCLIS No. OKD000400093. Final report, 15:10323 (R;US) 

Health assessment for Tri-State Plating, Bartholomew County, 
Columbus, Indiana, Region 5. CERCLIS No. 006038764. Pre- 
liminary report, 15:10226 (R;US) 


GROUND MOTION 
Estimation of radiation damping in dynamic analysis of fill dams, 
15:9498 (R;JP;in Japanese) 
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GROUND SOURCE HEAT PUMPS 
Laboratory simulation of direct expansion ground coil heat ex- 
changers, 15:10087 (R;US) 
GROUND WATER 
See also INTERSTITIAL WATER 
Chemical Analysis 
The thirtieth annual conference on bioassay, analytical and en- 
vironmental chemistry: Prografi and extended abstracts, 
15:10682 (R;US) 
Contamination 
Techniques to develop data for hydrogeochemical models: Final 
report, 15:11407 (R;US) 
Uranium-236 as an indicator of fuel-cycle uranium in ground wa- 
ter, 15:9430 (R;US) 
Flow Rate 
Groundwater inflow rates to a drift mined in the lower dense in- 
terior of the Cohassett basalt flow, 15:9367 (R;US) 
Stochastic analysis of groundwater traveltime for long-term 
repository performance assessment, 15:9414 (R;US) 
Fluorescence Spectroscopy 
Some new cost-effective approaches for measuring organics 
associated with hazardous wastes, 15:11467 (BA;US) 
Isotope Dating 
Carbon-14 dating of groundwater under Christchurch, 1976 
samples, 15:10720 (R;NZ) 
Mathematical Models 
Calculation of groundwater travel time: A comparison of simple, 
hand methods with more complex deterministic and stochas- 
tic methods, 15:9361 (R;US) 
Fracture hydrology review, 15:9364 (R;US) 
Groundwater flow modeling of alternative repository concepts, 
15:9362 (R;US) 
Monitoring 
Operational groundwater monitoring at the Hanford Site—1988, 
15:11463 (R;US) 
Testing specifications for borehole cleanup: Testing of Borehole 
DC-14, 15:9376 (R;US) 
Organic Compounds 
Ground water: Volatile organic compounds (VOC's). March 
1975-October 1989 (Citations from the NTIS data base). Re- 
port for March 1975-October 1989, 15:11461 (R;US) 
Radionuclide Migration 
Nuclear waste: DOE’s management of single-shell tanks at 
Hanford, Washington, 15:9282 (R;US) 
Tritium transport through a fractured till in Michigan. Technical 
report, 15:11397 (R;US) 
Recharge 
Start-up performance of ground-water recharge trenches Rocky 
Mountain Arsenal. Final report, 15:11402 (R;US) 
Removal 
Groundwater drawdown as a factor in long-term repository per- 
formance assessment, 15:9366 (R;US) 
Synthesis 
BWIP data package for reference chemistry of and procedures 
for preparation of synthetic Grande Ronde basalt and Mabton 
Interbed groundwaters, 15:9307 (R;US) 
Toxicity 
Use of Selenastrum capricornutum to assess the toxicity poten- 
tial of surface and ground-water contamination caused by 
chromium waste, 15:11429 (R;US) 
Water Chemistry 
Ground-water sampling of the NNWSI [Nevada Nuclear Waste 
Storage Investigation] water table test wells surrounding 
Yucca Mountain, Nevada, 15:9259 (R;US) 
Water Pollution 
Biodegradation of chemicals at trace concentrations. Final re- 
port, 1 May 1986-30 April 1989, 15:11401 (R;US) 
Fiscal Year 1988 program report: New Jersey Center for 
Coastal and Eenvironmental Studies, 15:11435 (R;US) 
Fiscal Year 1988 program report: North Carolina Water Re- 
sources Research Institute, 15:11434 (R;US) 
Health assessment for Avenue E Groundwater Contamination, 
Traverse City, Grand Traverse County, Michigan, Region 5. 





CERCLIS No. MID017418559. Preliminary report, 15:9969 
(R;US) 
Water Pollution Control 
Fiscal Year 1988 program report: Delaware Water Resources 
Center, 15:11436 (R;US) 
Water Pollution Monitors 
Geophysical investigation at Hazardous Waste Management 
Site 16, Radford Army Ammunition Plant Radford, Virginia. Fi- 
nal report, 15:11403 (R;US) 
Water Quality 
Ground-water protection standards for inactive uranium tailings 
sites (40 CFR 192): Background information for final rule. Fi- 
nal report, 15:9429 (R;US) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROUP THEORY 
Character formulae and the structure of the representations of 
the N = 1, N = 2 superconformal algebras, 15:11792 (J;US) 
Matter-coupled supergravity with Gauss-Bonnet invariants: 
Component Lagrangian and supersymmetry breaking, 
15:11791 (J;US) 
GROUTING 
Solidification/stabilization of technetium in cement-based grouts, 
15:9228 (R;US) 
GYNECOLOGY 
Benefits of ultrasonography and computerized tomography in di- 
agnosis of malignant tumors of female genitals, 15:11497 
(RA;CS;In Czech) 
GYPSUM 
The prediction of mineral solubilities in natural waters: A chemi- 
cal equilibrium model for the Na-Ca-Cl-SO,4-H20 system, to 
high temperature and concentration, 15:10772 (J;US) 
GYROTRONS 
See MICROWAVE AMPLIFIERS 


H 


HABITAT 
Assessment of the fishery improvement opportunities on the 
Pend Oreille River: 1988 annual report, 15:9507 (R;US) 
HADDAM NECK REACTOR 
See CONNECTICUT YANKEE REACTOR 
HADRON REACTIONS 
Hadronic interactions at intermediate energies: Progress report, 
February 1, 1989—January 31, 1990, 15:11828 (R;US) 
HADRON-HADRON INTERACTIONS 
Ultra-high energy interaction on accelerators and in cosmic 
rays, 15:11780 (RA;HU) 
HAFNIUM OXIDES 
Elaboration and characterisation of yttrium oxide and hafnium ox- 
ide powders by the sol-gel process, 15:10537 (R;FR;In French) 
HALIDES 
See also CHLORIDES 
Complexes of rare earth halides with esters, 
(RA;SU;In Russian) 
Moving wheel liquid chromatography-helium microwave-induced 
plasma interface, 15:10730 (J;US) 
HALL GENERATORS 
See MHD GENERATORS 
HALLEY COMET 
ULF waves at comets Halley and Giacobini-Zinner: comparison 
with simulations, 15:11700 (J;US) 
HALOGENATED AROMATIC HYDROCARBONS 
See also CHLORINATED AROMATIC HYDROCARBONS 
FLUORINATED AROMATIC HYDROCARBONS 
Monthly energy review, September 1989, 15:9962 (R;US) 
HALOGENS 
See also BROMINE 
CHLORINE 
FLUORINE 
IODINE 
Complex of techniques of neutron activation analysis of high- 
purity aluminium, 15:10716 (RA;SU;In Russian) 


15:10751 


HAZARDOUS MATERIALS 
Chlorinated Aromatic Hydrocarbon 


HAMSTERS 
Effect of coal fly ash inhalation on enzyme activities in the pul- 
monuary alveolar macrophage, 15:11612 (R;JP;in Japanese) 
HANDICAPPED PEOPLE 
Recommended emergency preparedness guidelines for elderly 
and disabled rail-transit passengers. Final report, November 
1987-March 1989, 15:10148 (R;US) 
HANDLING (MATERIALS) 
See MATERIALS HANDLING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 


HANFORD PRODUCTION REACTORS 

Hanford federal facility agreement and consent order quarterly 
progress report for the period ending September 30, 1989, 
15:9432 (R;US) 

History of 100-B Area, 15:9796 (R;US) 

HANFORD RESERVATION 

Basalt Waste Isolation Project sites evaluation report, 15:9354 
(R;US) 

Comparative review of US Department of Energy CERCLA Fed- 
eral Facility Agreements, 15:10046 (R;US) 

Drilling and completion specifications for CA series multilevel 
piezometers, 15:9353 (R;US) 

Drilling and testing specifications for Borehole DC-18, 15:9378 
(R;US) 

Drilling and testing specifications for DC-16B and DC-16C, 
15:9374 (R;US) 

Drilling and testing specifications for Yakima Barricade ex- 
ploratory boreholes DH-34 and DH-35: Revision 0, 15:9387 
(R;US) 

Drilling and testing specifications for borehole DC-16C-A1, 
15:9384 (R;US) 

Drilling and testing specifications for boreholes DH-27, DH-28, 
and DH-29: Revision 3, 15:9383 (R;US) 

Drilling and testing specifications for the McGee well, 15:9372 
(R;US) 

Operational groundwater monitoring at the Hanford Site—1988, 
15:11463 (R;US) 

Post Test Characterization core drilling at the Near Surface Test 
Facility, 15:9379 (R;US) 

Probability encoding of hydrologic parameters for basalt: Elicita- 
tion of expert opinions from a panel of five consulting 
hydrologists, 15:9358 (R;US) 

Tabulation of physical and mechanical property data from bore- 
hole RRL-14: Revision 2, 15:9391 (R;US) 

Tabulation of physical and mechanical property data supporting 
characterization of the Jointed Block Test area at the Near- 
Surface Test Facility, 15:9394 (R;US) 

Testing specifications for vertical hydraulic conductivity testing in 
boreholes DC-4 and DC-5, 15:9375 (R;US) 

Uranium-236 as an indicator of fuel-cycle uranium in ground wa- 
ter, 15:9430 (R;US) 

HASTELLOY C-276 

See HASTELLOYS 
HASTELLOY C-4 

See HASTELLOYS 
HASTELLOYS 

Corrosion behavior of Hastelloy C4 in a MgClz rich brine under 

gamma irradiation, 15:9212 (RA;US) 
HAZ 
See HEAT AFFECTED ZONE 
HAZARDOUS MATERIALS 
Biodegradation 

Biodegradation of chemicals at trace concentrations. Final re- 

port, 1 May 1986-30 April 1989, 15:11401 (R;US) 
Biological Effects 

Risk analysis: Fundamental concepts, regulatory toxicology, and 

relative comparisons from radiation biology, 15:11611 (R;US) 
Chlorinated Aromatic Hydrocarbons 

Health-hazard evaluation report HETA 80-000-007, Interim re- 
port No. 1. Technical Assistance Project No. TA 80-7, General 
Services Administration, National Capital Region, Washing- 
ton, DC, 15:11623 (R;US) 


ERA Vol. 15, No. 5 621 





HAZARDOUS MATERIALS 
Ground Disposal 


Ground Disposal 

Health assessment for Cornhusker Army Ammunition Plant, 
Grand Island, Nebraska, Region 7. CERCLIS No. 
NE2213820234. Preliminary report, 15:11449 (R;US) 

Health assessment for National Industrial Environmental Ser- 
vices, Furley, Kansas, Region 7. CERCLIS No. 
KSD070902952. Final report, 15:11442 (R;US) 

Health assessment for Obee Road NPL (National Priorities List) 
Site, Obeeville, Kansas, Region 7. CERCLIS No. 
KSD980631766. Final report, 15:11443 (R;US) 

Inventories 

The Installation Restoration Program Toxicology Guide: Volume 

3, 15:11613 (R;US) 
Land Pollution 

Health assessment for Minker/Stout/Romaine Creek Site, Impe- 
rial, Jefferson County, Missouri, Region 7. CERCLIS No. 
MOD980741912. Final report, 15:11394 (R;US) 

Health assessment for Times Beach Site, Times Beach, St. 
Louis County, Missouri, Region 7. CERCLIS No. 
MOD980685226. Final report, 15:11396 (R;US) 

Health assessment for Valley Park Tce, Valley Park, Missouri, 
Region 7. CERCLIS No. MOD980968341. Preliminary report, 
15:11447 (R;US) 

Marine Disposal 

Assessing potential effects of incinerating organic wastes at 
sea: Using research to answer management questions, 
15:10185 (R;US) 

Particulates 

Hazardous-waste TSDF (treatment, storage, and disposal facili- 
ties): Fugitive particulate-matter air-emissions guidance 
document, 15:11326 (R;US) 

Preservatives 

Superfund Record of Decision (EPA Region 4): Brown Wood 
Preserving site, Live Oak, Florida (First remedial action) Au- 
gust 1988. Final report, 15:10195 (R;US) 

Remote Handling 

A remote maintenance robot system for a pulsed nuclear reac- 

tor, 15:9781 (RA:US) 
Sanitary Landfills 

Health assessment for Olmsted County Sanitary Landfill, 
Oronoco Township, Minnesota, Region 5. CERCLIS No. 
MND000874354. Preliminary report, 15:11425 (R;US) 

Solidification 

Evaluation of solidification/stabilization as a best demonstrated 

available technology for contaminated soils, 15:11393 (R;US) 
Solvents 

Health-hazard evaluation report HETA 86-380-1957, York Inter- 

national Corporation, Madisonville, Kentucky, 15:11624 (R;US) 
Stabilization 

Evaluation of solidification/stabilization as a best demonstrated 

available technology for contaminated soils, 15:11393 (R;US) 
Underground Disposal 

Probabilistic risk assessment of CERCLA land disposal design 

features, 15:10002 (J;US) 
Waste Disposal 

Air/Supertund National Technical Guidance Study Series. Vol- 
ume 1. Application of air-pathway analyses for superfund 
activities. Interim report (Final), 15:11350 (R;US) 

Air/Supertund National technical guidance study series. Volume 
4. Procedures for dispersion modeling and air monitoring for 
Supertund air-pathway analysis. Interim report (Final), 
15:11351 (R;US) 

Department of Defense Installation-Restoration Program: Re- 
medial action on waste-disposal sites. October 1980-October 
1989 (Citations from the NTIS data base). Report for October 
1980-October 1989, 15:9996 (R;US) 

Experimental investigation of critical fundamental issues in 
hazardous-waste incineration. Final report, January 1984- 
April 1985, 15:10287 (R;US) 

Geophysical investigation at Hazardous Waste Management 
Site 16, Radford Army Ammunition Plant Radford, Virginia. Fi- 
nal report, 15:11403 (R;US) 

In-situ stabilization/solidification of PCB (polychlorinated 
biphenyls)-contaminated soil, 15:11398 (R;US) 
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Installation-Restoration Program technical support document for 
Record of Decision, Cape Lisburne LRRS site. Final report, 
15:10365 (R;US) 

Municipal-waste combustion ash and leachate characterization 
monofill baseline year. Woodburn Monofill, Woodburn, Ore- 
gon. Final report, 15:10374 (R;US) 

RCRA (Resource Conservation and Recovery Act) liability cov- 
erage for bodily injury and property damage survey results, 
15:10352 (R;US) 

Superfund Record of Decision (EPA Region 3): Hebelka Auto 
Salvage Yard, Weisenburg Township Lehigh County, PA. 
(First remedial action), March 1989, 15:9981 (R;US) 

Superfund Record of Decision (EPA Region 3): Pub- 
licker/Cuyahoga Wrecking, PA. (First Remedial Action), June 
1989, 15:10357 (R;US) 

Superfund Record of Decision (EPA Region 3): Whitmoyer Lab- 
oratories, PA. (First Remedial Action), June 1989, 15:10356 
(R;US) 

Superfund Record of Decision (EPA Region 4): Amnicola Dump 
Site, Chattanooga, TN. (First remedial action), March 1989. 
Final report, 15:9980 (R;US) 

Superfund Record of Decision (EPA Region 4): Cape Fear 
Wood Preserving, NC. (First Remedial Action), June 1989. Fi- 
nal report, 15:10355 (R;US) 

Superfund Record of Decision (EPA Region 4): Chemtronics, 
NC. (Amendment), April 1989, 15:10354 (R;US) 

Supertund Record of Decision (EPA Region 5): Gales- 
burg/Koppers, IL. (First Remedial Action), June 1989. Final 
report, 15:10353 (R;US) 

Superfund Record of Decision (EPA Region 9): IBM (Interna- 
tional Business Machines), San Jose, CA. (First remedial 
action), December 1988. Final report, 15:10286 (R;US) 

Waste Management 

Internship - practical education, 15:10001 (J;US) 

Small-quantity-generator hazardous-waste production and man- 
agement in Florida, 15:10351 (R;US) 

The Georgia Tech hazardous-waste technical assistance pro- 
gram, 15:10000 (J;US) 

Waste Oils 

Health assessment for Shenandoah Stables NPL (National 
Priorities List) Site, Lincoin County, Missouri, Region 7. CER- 
CLIS No. MOD980685838. Final report, 15:11395 (R;US) 

Water Pollution 

Health assessment for Minker/Stout/Romaine Creek Site, Impe- 
rial, Jefferson County, Missouri, Region 7. CERCLIS No. 
MOD980741912. Final report, 15:11394 (R;US) 

Health assessment for Times Beach Site, Times Beach, St. 
Louis County, Missouri, Region 7. CERCLIS No. 
MOD980685226. Final report, 15:11396 (R;US) 

Health assessment for Valley Park Tce, Valley Park, Missouri, 
Region 7. CERCLIS No. MOD980968341. Preliminary report, 
15:11447 (R;US) 

HAZARDOUS MATERIALS SPILLS 

Installation-Restoration Program Stage 3. McClellan Air Force 
Base quality-assurance project plan. Final report, November 
1987-August 1989, 15:10364 (R;US) 

Supertund Record of Decision (EPA Region 1): Pinette’s Sal- 
vage Yard, Aroostook County, ME. (First remedial action), 
May 1989. Final report, 15:10240 (R;US) 

HB ROBINSON-2 

See ROBINSON-2 REACTOR 
HCDA 

See REACTOR CORE DISRUPTION 
HD 8077 

See NICKEL BASE ALLOYS 
HEAD 

On acute radiation injury of mice lens, 15:11550 (RA;SU;In Rus- 

sian) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEALTH PHYSICS RESEARCH REACTOR 
See HPRR REACTOR 
HEART 
See also MYOCARDIUM 





Nuclear magnetic resonance imaging in patients with hyper- 
trophic and dilated cardiomyopathy, 15:11489 (R;FR;In French) 
Value of nuclear magnetic resonance imaging in cardiology, 
15:11491 (R;FR;In French) 
HEART DISEASE 
See CARDIOVASCULAR DISEASES 
HEAT AFFECTED ZONE 
Analytical study on the decreasing method of thermal stress for 
ceramic gas turbines, 15:10531 (R;JP;in Japanese) 
HEAT ENGINES 
See also INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 
US Army workshop on iow-heat-rejection engines (4th). Ses- 
sions report for 29-31 March 1989, 15:10390 (R;GB) 
US Army workshop on low-heat-rejection engines (4th). Sum- 
mary of presentations 29-31 March 1989, 15:10391 (R;GB) 
HEAT EXCHANGERS 
See also DIRECT CONTACT HEAT EXCHANGERS 
Assessment of strength limiting flaws in ceramic heat exchanger 
tubes, Phase 2, 15:10841 (R;US) 
Development of a heat exchanger root-cause analysis method- 
ology, 15:9743 (J;US) 
HEAT FLUX 
Prototypical make of thermal flux distribution data collection unit 
of rocket combustor, 15:10147 (R;JP;in Japanese) 
HEAT METERS 
Building applications of heat flux transducers, 15:10846 (B;US) 
HEAT PIPES 
See also CHEMICAL HEAT PIPES 
Heat pipe and thermal energy storage and corrosion studies 
(1988). Final report, October 1987-September 1988, 15:9921 
(R;US) 
Heat pipes for sodium-sulfur batteries. Final report, 29 August 
1988-1 May 1989, 15:9929 (R;US) 
Mathematical modeling and analysis of heat pipe start-up from 
the frozen state. Final report, 15:10844 (R;US) 
HEAT PUMPS 
See also GROUND SOURCE HEAT PUMPS 
industrial heat pump assessment study: Final report, 15:10170 
(R;US) 
[Assessment of ground-coupled heat pumps]: Foreign trip re- 
port, November 12-15, 1989, 15:10120 (R;US) 
HEAT RESISTING ALLOYS 
See also ALLOY-ZR98SN-4 
STEEL-CR18NI10TI 
STEEL-CR18NI12TI 
STEEL-CR18NI8 
STEEL-CR2MOV 
X-ray fluorescence analysis of superalloy leach liquors using a 
thin-film technique. Report of investigations/1989, 15:10289 
(R;US) 
HEAT TRANSFER 
See also CONVECTION 
A central-difference-type approximation of convection in fluid 
flow, 15:10847 (J;US) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATED EFFLUENTS 
See THERMAL EFFLUENTS 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
Strategies of district heating and gas supply in communities: 
Aspects of multiple objectives, especially the environment: 
Report 3.5.9, 15:10366 (RA;CA) 
HEAVY ION FUSION REACTIONS 
Use of the recoil mass spectrometer in studying nuclei far from 
stability, 15:10677 (BA;US) 
HEAVY IONS 
Component development for heavy ion beam probes, 15:11969 
(BA;US) 
Okorokov effect of heavy ions, 15:11898 (RA;JP;in Japanese) 
Primary activation distribution in a heavy ion track in condensed 
medium, 15:11855 (RA;SU;In Russian) 


HERA STORAGE RING 


Slow beam extraction from TARNII, 15:11179 (RA;JP;in Japan- 
ese) 
atus of the electron cooler at INS and application of electron 
cooling method, 15:11182 (RA;JP;in Japanese) 
HEAVY NUCLEI 
See also GOLD 183 
PLATINUM 183 
PLATINUM 200 
RADIUM 226 
RADON 220 
RADON 222 

Measurement of mean energies of photo-neutron spectra and 
their analysis in the frameworks of statistical model, 15:11806 
(RA;SU;in Russian) 

Measurement of resonance integrals for reactor materials in the 
standard 1/E neutron spectrum field (sup 197Au, sup 50Ti, 
sup 51V, sup 55Mn, sup 59Co, sup 64Ni, sup 71Ga, sup 
93Nb, sup 107Ag, sup 115in, sup 181Ta, sup 186W, sup 
232Th, sup 238U targets.), 15:11807 (RA;SU) 

HEAVY OILS 
See PETROLEUM 
VISCOSITY 
HELICOPTERS 

Cycle analysis for helicopter gas-turbine engines. Technical 

memo, 15:10389 (R;GB) 
HELIOSPHERE 

Toward a descriptive model of solar particles in the heliosphere, 

15:11664 (R;US) 
HELIUM 

Auger electron emission from Na-like Fe ions excited in colli- 
sions of 170-keV Fe'’* on He and Ne, 15:11737 (J;US) 

Tunneling ionization of noble gases in a high-intensity laser 
field, 15:11736 (J;US) 

HELIUM 3 

Anno decimo session, 15:11714 (RA;US) 

Helium-3 fueling concepts for magnetically confined fusion, 
15:12108 (BA;US) 

Recycling, inventory and permeation of hydrogen isotopes and 
helium in the first wall of a thermonuclear fusion reactor, 
15:12034 (R;FR) 

Search for energetic-charged-particle emission from deuterated 
Ti and Pd foils, 15:11841 (J;US) 

HELIUM 3 REACTIONS 
Study of the °Si @He, d)>"P reaction at 25 MeV, 15:11818 (R;FR) 
HELIUM 3 TARGET 

Conversion of pile neutrons into the neutrons with energy above 

10 MeV, 15:11833 (RA;SU;In Russian) 
HELIUM ISOTOPES 

See also HELIUM 3 

Helium production in mixed-spectrum fission reactors, 15:9797 
(BA;US) 

HELIUM METHOD 
See ISOTOPE DATING 
HELIUM-NEON LASERS 
Laser detection of acoustic displacements by destabilizing a fre- 
quency stabilized helium neon laser, 15:10914 (BA;US) 
HEMAGGLUTINATION 
See HEMAGGLUTININS 
HEMAGGLUTININS 
See also CONCANAVALIN 
PHYTOHEMAGGLUTININ 

Lectins from bulbs of snowdrop (Galanthusnivalis) and daf- 

fodil (Narcissuspseudonarcissus), 15:9544 (BA;US) 


HEMATOPOIETIC SYSTEM 

Radioprotection of mouse hematopoietic stem cells by 
leukotriene A4 and lipoxin B4, 15:11537 (R;US) 

Stimulation of murine stem cell proliferation by circulating activi- 
ties produced during the recovery of a radiation-induced 
hematopoietic injury., 15:11539 (R;ES;in Spanish) 

HERA STORAGE RING 

Study of hadrons energy resolution in a liquid argon calorimeter 
for the H1 experiment and study of supersymmetric particles 
detection at Hera, 15:11199 (R;FR;In French) 


St 
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HETEROCYCLIC COMPOUNDS 


HETEROCYCLIC COMPOUNDS 
See also DIOXIN 
FURANS 
POLYCYCLIC SULFUR HETEROCYCLES 

ESR study of the 2,3-diazabicyclo[2.2.2]oct-2-ene radical cation 

in freon matrices, 15:10799 (J;US) 
HFIR REACTOR 

Lessons learned form high-flux isotope reactor restart efforts, 

15:9851 (J;US) 
HFR REACTOR 

[Fission product transport experiments (HFR-B1)]: Foreign trip 

report, November 4—18, 1989, 15:9656 (R;US) 
HIGGS BOSONS 

Search for a light Higgs boson in the decay K*—7x*tH, 

H—p*p-, 15:11769 (J;US) 
HIGH ALLOY STEELS 

See also STAINLESS STEELS 

High alloy steels for WWER reactors, produced by POLDI 
SONP, 15:10430 (RA;CS;Iin Czech) 

HIGH ALTITUDE (STRATOSPHERE) 

See STRATOSPHERE 

HIGH BTU GAS 

Assessing initial-cost growth and subsequent long-term cost im- 
provement in coal-to-SNG processes. Final report, 15:9062 
(R;US) 

HIGH ENERGY PHYSICS 

Particle theory and cosmology: Progress report, 15:11669 (R;US) 

Research in particle theory: Annual progress report, November 
20, 1988—December 1, 1989, 15:11776 (R;US) 

Theory and phenomenology of strong and weak interaction high 
energy physics: Progress report, [May 1, 1989-April 30, 
1990], 15:11777 (R;US) 

HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH FLUX REACTOR PETTEN 
See HFR REACTOR 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH-BETA PLASMA 

A transport modeling study of the coaxial slow-source plasma, 
15:11997 (D;US) 

Ballooning stability of axisymmetric plasmas with sheared equi- 
librium flows, 15:12009 (J;US) 

Creation and properties of a high-current, high-velocity plasma 
discharge, 15:12004 (J;US) 

Peculiar phenomena in the parallel propagation of high-beta 
plasma beams, 15:11973 (BA;US) 

HIGH-LEVEL RADIOACTIVE WASTES 
Decontamination 

Experience operating a process for decontaminating liquid ra- 

dioactive waste, 15:9424 (J;US) 
Monitored Retrievable Storage 

The U.S. Department of Energy's high-level radioactive waste 

disposal program, 15:9420 (BA;US) 
Packaging 

Evaluation of the corrosion behavior of nickel- and copper-base 

alloys in high magnesium brine, 15:9218 (RA;US) 
Radioactive Waste Disposal 

A framework for analyzing and responding to the equity prob- 
lems involved in high-level radioactive waste disposal, 
15:9247 (R;US) 

A report on high-level nuclear transportation: Prepared pursuant 
to assembly concurrent Resolution No. 8 of the 1987 Nevada 
Legislature, 15:9257 (R;US) 

An interim report on the State of Nevada socioeconomic stud- 
ies: Executive summary: Yucca Mountain socioeconomic 
project, 15:9252 (R;US) 
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Analysis of corrosion data for carbon steels in simulated salt 
repository brines and acid chloride solutions at high tempera- 
tures, 15:9217 (RA;US) 

Assessing the state/nation distributional equity issues associ- 
ated with the proposed Yucca Mountain repository: A 
conceptual approach, 15:9246 (R;US) 

Assessment of the impact of a nuclear waste repository at Yucca 
Mountain on the economic development potential of Las Ve- 
gas, Clark County, and the surrounding area, 15:9244 (R;US) 

Business profile of metropolitan Las Vegas, 15:9232 (R;US) 

Characteristics of the Las Vegas/Clark County visitor economy, 
15:9230 (R;US) 

Corrosion behavior of Hastelloy C4 in a MgClz rich brine under 
gamma irradiation, 15:9212 (RA;US) 

Corrosion under gamma irradiation and stress corrosion crack- 
ing behavior of unalloyed steels in a MgCl2 rich brine, 
15:9213 (RA;US) 

Current target industry analysis: Las Vegas Metropolitan Area, 
15:9231 (R;US) 

Distributional equity problems at the proposed Yucca Mountain 
facility, 15:9237 (R;US) 

Environmental program planning for the proposed high-level nu- 
clear waste repository at Yucca Mountain, Nevada, 15:9260 
(R;US) 

Evaluation of the geologic relations and seismotectonic stability 
of the Yucca Mountain area, Nevada Nuclear Waste Site In- 
vestigation (NNWSI): Final report: Volume 2, 15:9261 (R;US) 

Goiania incident case study, 15:9243 (R;US) 

Ground-water sampling of the NNWSI [Nevada Nuclear Waste 
Storage Investigation] water table test wells surrounding 
Yucca Mountain, Nevada, 15:9259 (R;US) 

Hanford federal facility agreement and consent order quarterly 
progress report for the period ending September 30, 1989, 
15:9432 (R;US) 

In situ corrosion studies on selected high level waste packaging 
materials under simulated disposal conditions in rock salt, 
15:9214 (RA;US) 

Nevada local government revenues analysis, 15:9234 (R;US) 

Nevada state and local government comments on the US Depart- 
ment of Energy’s report to Congress pursuant to Section 175 
of the Nuclear Waste Policy Act, as amended, 15:9248 (R;US) 

Nevada state revenues analysis, 15:9233 (R;US) 

New Mexico Waste Isolation Pilot Project (WIPP): An historical 
overview, 15:9241 (R;US) 

Perceived risk, stigma, and potential economic impacts of a high- 
level nuclear waste repository in Nevada, 15:9251 (R;US) 

Physical and chemical properties of zeolite minerals occurring at 
the Yucca Mountain Site, 15:9254 (R;US) 

Postclosure risks at the proposed Yucca Mountain repository: A 
review of methodological and technical issues, 15:9239 (R;US) 

Potential retrieval of radioactive wastes at the proposed Yucca 
Mountain repository: A preliminary review of risk issues, 
15:9238 (R;US) 

Regional importance of post-6 M.Y. old vocanism in the 
southern Great Basin: Implications for risk assessment of vol- 
canism at the proposed Nuclear Waste Repository at Yucca 
Mountain, Nevada: Annual report No. 10, July 1, 1987—June 
30, 1988, 15:9253 (R;US) 

Report of the Nevada Commission on Nuclear Projects, 
15:9256 (R;US) 

Report of the State of Nevada Commission on Nuclear Projects, 
15:9255 (R;US) 

Review and comment on the US Department of Energy Site Char- 
acterization Plan Conceptual Design report, 15:9258 (R;US) 
Risk management and organizational systems for high-level ra- 

dioactive waste disposal: Issues and priorities, 15:9236 (R;US) 

Summary of background fiscal data and analysis for the Nevada 
socioeconomic impact assessment study to date, 15:9245 
(R;US) 

The US Department of Energy’s attempt to site the Monitored 
Retrievable Storage Facility (MRS) in Tennessee, 1985-1987, 
15:9242 (R;US) 





The accident at Gorleben: A case study of risk communication 
and risk amplification in the Federal Republic of Germany, 
15:9240 (R;US) 

The convention planning process: Potential impact of a high- 
level Nuclear Waste Repository in Nevada, 15:9249 (R;US) 
The effects of human reliability in the transportation of spent nu- 

clear fuel, 15:9235 (R;US) 

Transportation/systems integration, overview and status;and 
storage/rod consolidation program status and plans, 15:9653 
(RA;US) 

US Department of Energy, first radioactive waste repository, 
15:9223 (RA;US) 

Yucca Mountain Project Site characterization and exploratory 
shaft program, 15:9422 (J;US) 

Yucca Mountain Project: A summary of technical support activi- 
ties, January 1987—June 1988: Volume 1, 15:9229 (R;US) 
Yucca Mountain socioeconomic project: An interim report on the 

State of Nevada socioeconomic studies, 15:9250 (R;US) 


Radioactive Waste Processing 
Facility decontamination for reuse at West Valley, 15:9199 (J;US) 
The Italian R&D activitie in teh field of treatment and condition- 
ing of ‘third category’ (high level) liquid radioactive wastes, 
15:9267 (R;IT) 


Radioactive Waste Storage 
Fuel consolidation demonstration: Spent-fuel storage area anal- 
ysis, 15:9265 (R;US) 


Underground Disposal 

A preliminary social and economic assessment of the Basalt 
Waste Isolation Project, 15:9355 (R;US) 

Acceptance Test Report for rock instrumentation system, Block 
Test #1: Step 2 - building 623-C, 15:9299 (R;US) 

Alternative packaging locations for waste packages for the Test 
and Evaluation Facility at the Near-Surface Test Facility, 
15:9319 (R;US) 

An evaluation of the extent and properties of the zone of dis- 
turbed rock around a vertical shaft excavated through the 
basalt flows at the BWIP [Basalt Waste Isolation Project] site: 
Revision 0-0, 15:9407 (R;US) 

An evaluation of the stability of synthetic groundwater formula- 
tions GR-3 and GR-4, 15:9395 (R;US) 

Assessment of conducting a Large Shaft Demonstration Test 
utilizing Geodril Rig 32: Revision 1, 15:9314 (R;US) 

BWIP [Basalt Waste Isolation Project] data package waste char- 
acteristics, 15:9310 (R;US) 

BWIP data package for reference chemistry of and procedures 
for preparation of synthetic Grande Ronde basalt and Mabton 
Interbed groundwaters, 15:9307 (R;US) 

Basalt Waste Isolation Project Mined Geologic Disposal System 
Design and Development Plan, 15:9341 (R;US) 

Basalt Waste Isolation Project Repository Seal System Devel- 
opment Plan, 15:9340 (R;US) 

Basalt Waste Isolation Project Task 5, Engineering study No. 5, 
Shaft optimization: Project B-301, 15:9321 (R;US) 

Basalt Waste Isolation Project core storage facility design re- 
quirements document: Revision 2, 15:9343 (R;US) 

Basalt Waste Isolation Project sites evaluation report, 15:9354 
(R;US) 

Block Test No.1 interim report: Results from experimental and 
numerical analyses at ambient temperature, 15:9397 (R;US) 
Block Test #1 Data Collection and Retrieval System (DCARS) 
functions and requirements: Supporting document, 15:9409 

(R;US) 

Borehole DB-15 hydrostratigraphic chart: Supporting document, 
15:9402 (R;US) 

Borehole DC-12 hydrostratigraphic chart: Supporting document, 
15:9404 (R;US) 

Borehole DC-14 hydrostratigraphic chart: Supporting document, 
15:9405 (R;US) 

Borehole DC-15 hydrostratigraphic chart: Supporting document, 
15:9406 (R;US) 

Borehole DC-16A report, 15:9408 (R;US) 

Borehole DC-6 hydrostratigraphic chart: Supporting document, 
15:9403 (R;US) 
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Underground Disposal 


Boundary conditions on the Jointed Block Test: A two- 
dimensional and three-dimensional finite element analysis of 
stresses and temperatures, 15:9398 (R;US) 

Calculation of groundwater travel time: A comparison of simple, 
hand methods with more complex deterministic and stochas- 
tic methods, 15:9361 (R;US) 

Conceptual System Design Description, nuclear waste reposi- 
tory in basalt, project B-301: Volume 3, Estimates of 
construction cost, operations cost, and the construction 
schedule, 15:9351 (R;US) 

Conceptual design report: Exploratory Shaft Waterline (ESWL) 
Project B-415, 15:9300 (R;US) 

Conceptual system design description, Nuclear Waste Reposi- 
tory in Basalt, Project B-301: Volume 2, 15:9350 (R;US) 

Conceptual system design description, nuclear waste repository 
in basalt, project B-301: Volume 1, 15:9349 (R;US) 

Data verification plan Near-Surface Test Facility full scale heater 
tests #1 and #2, 15:9413 (R;US) 

Deep borehole stratigraphic correlation charts and structure 
cross sections, 15:9311 (R;US) 

Design calculations for the 112 inch |.D. Steel Casing, 15:9304 
(R;US) 

Design data sheets Near-Surface Test Facility Bottom Loading 
Transporter (BLT): Title 1, 15:9292 (R;US) 

Design requirements document for Exploratory Shaft Facility 
site preparation and selected facilities, 15:9342 (R;US) 

Design requirements document for near surface test facility wa- 
ter line upgrade, 15:9345 (R;US) 

Design requirements for piezometer facilities DC-23GR, DC- 
24CX, DC-25CX, DC-32CX, DC-33CX: Revision 2, 15:9344 
(R;US) 

Disruption scenario analysis for a nuclear waste repository in 
Hanford Site basalts, Washington State, 15:9356 (R;US) 

Drilling and completion specifications for CA series multilevel 
piezometers, 15:9353 (R;US) 

Drilling and completion specifications for boreholes RRL-2B 
(test well) and RRL-2C, (multi-level piezometer nest), 15:9385 
(R;US) 

Drilling and testing specifications for Borehole DC-16A, 15:9371 
(R;US) 

Drilling and testing specifications for Borehole DC-18, 15:9378 
(R;US) 


Drilling and testing specifications for Cold Creek syncline ex- 
ploratory boreholes (DH-30 through DH-33), 15:9388 (R;US) 
Drilling and testing specifications for DC-16B and DC-16C, 

15:9374 (R;US) 

Drilling and testing specifications for RRL-6, RRL-14, RRL-15 
and DC-3, 15:9373 (R;US) 

Drilling and testing specifications for Yakima Barricade ex- 
ploratory boreholes DH-34 and DH-35: Revision 0, 15:9387 
(R;US) 

Drilling and testing specifications for borehole DC-16C-A1, 
15:9384 (R;US) 

Drilling and testing specifications for boreholes DH-27, DH-28, 
and DH-29: Revision 3, 15:9383 (R;US) 

Drilling and testing specifications for boreholes RRL-10 and 
RRL-16, 15:9382 (R;US) 

Drilling and testing specifications for the McGee well, 15:9372 
(R;US) 

Drilling specifications for borehole RRL-17, 15:9386 (R;US) 

Drilling, piezometer design, and testing specifications for the 
DC-19, DC-20 and DC-22 borehole clusters and RRL-2B, 
15:9381 (R;US) 

EPASTAT: A computer code for estimating radionuclide re- 
leases at the accessible environment boundary from a 
repository in basalt, 15:9368 (R;US) 

Engineering study, 2101-M HVAC [Heating, Venting and Air- 
Conditioning] upgrade, 15:9325 (R;US) 

Engineering study: Impact of potential receipt of Savannah 
River Laboratories defense high-level waste on the Nuclear 
Waste Repository in Basalt: Conceptual design project B-301, 
15:9320 (R;US) 

Exploratory Shaft Facility design basis study report, 15:9317 
(R;US) 
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Exploratory Shaft Phase 1, Project B-314: Functional design cri- 
teria: Revision 2, 15:9329 (R;US) 

Exploratory shaft Phase 1, Title 2 design: Calculations Septem- 
ber 1983: Civil and structural, 15:9305 (R;US) 

Exploratory shaft Phase 2 conceptual design report, 15:9301 
(R;US) 

Exploratory shaft design for the salt repository project, 15:9421 
(BA;US) 

Exploratory shaft liner corrosion estimate, 15:9365 (R;US) 

Exploratory shaft testing design data engineering report: Revi- 
sion 0, 15:9315 (R;US) 

Feasibility assessment of copper-base waste package container 
materials in a repository in basalt: Revision 0, 15:9369 (R;US) 

Fracture hydrology review, 15:9364 (R;US) 

Function design criteria exploratory shaft waterline, Project B- 
415, 15:9327 (R;US) 

Functional design criteria exploratory shaft access road: Project 
B-439, 15:9330 (R;US) 

Functional design criteria exploratory shaft power line and sub- 
station Project B-417, 15:9328 (R;US) 

Functional design criteria exploratory shaft: Phase 2, Project B- 
474: Revision 2, 15:9333 (R;US) 

Functional design criteria for a test and evaluation facility at the 
Near-Surface Test Facility, 15:9331 (R;US) 

Geologic thickness data: Candidate repository horizons, 
15:9308 (R;US) 

Groundwater drawdown as a factor in long-term repository per- 
formance assessment, 15:9366 (R;US) 

Groundwater flow modeling of alternative repository concepts, 
15:9362 (R;US) 

Groundwater inflow rates to a drift mined in the lower dense in- 
terior of the Cohassett basalt flow, 15:9367 (R;US) 

Hydrologic testing specifications for the DC-16 borehole cluster, 
15:9377 (R;US) 

Identification of techniques for monitoring strains in the 72-inch 
diameter shaft liner for the exploratory shaft at Hanford, 
15:9352 (R;US) 

Inspection plan for Exploratory Shaft starter hole No. B-314-IP- 
$28003, 15:9339 (R;US) 

Inspection plan for Project B-415 Exploratory Shaft Water Line, 
15:9338 (R;US) 

Interpretation of seismic refraction data, Hanford Site, 15:9262 
(R;US) 

Large shaft development study: Revision 1, 15:9313 (R;US) 

MHDE [minimum Hellinger distance estimator] computer code: 
User's guide, 15:9297 (R;US) 

Methodology for identifying credible disruptions to isolation of 
nuclear waste within Columbia River basalts: Revision A-2, 
15:9298 (R;US) 

Near Surface Test Facility test procedure guidelines: Data anal- 
ysis guidelines for Full Scale Tests 1 and 2, 15:9295 (R;US) 
Near-Surface Test Facility data acquisition system: Graphics 

specifications, 15:9294 (R;US) 

Near-Surface Test Facility: Bottom Loading Transporter; Title 1, 
design report, 15:9291 (R;US) 

Near-Surface Test Facility: Data Acquisition System, report 
specification, 15:9296 (R;US) 

Near-Surface Test Facility: Phase 2 conceptual design report: 
Addendum, 15:9290 (R;US) 

Nuicear Waste Repository in Basalt project B-301 functional de- 
sign criteria, 15:9332 (R;US) 

Performance assessment in support of Task 5 engineering stud- 
ies 5, 6, 7, and 9, 15:9312 (R;US) 

Phase 2 tests automated support system (TASS) [Tests Auto- 
mated Support System] functions and requirements, 15:9410 
(R;US) 

Pitting behavior of low-carbon steel, 15:9412 (R;US) 

Post Test Characterization core drilling at the Near Surface Test 
Facility, 15:9379 (R;US) 

Preliminary results for full-scale heater tests No. 1 and No. 2: 
Supporting document: Volume 1 and 2, 15:9401 (R;US) 

Preliminary survey of applicable regulations and repository op- 
erations as a basis for a nuclear waste repository safety 
analysis, 15:9357 (R;US) 
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Probabilistic modeling of radionuclide release at the waste pack- 
age subsystem boundary of a repository in basalt, 15:9360 
(R;US) 

Probability encoding of hydrologic parameters for basalt: Elicita- 
tion of expert opinions from a panel of three Basalt Waste 
Isolation Project staff hydrologists, 15:9359 (R;US) 

Probability encoding of hydrologic parameters for basalt: Elicita- 
tion of expert opinions from a panel of five consulting 
hydrologists, 15:9358 (R;US) 

Radioactive hydrothermal testing in 222-S Building: Safety anal- 
ysis report, 15:9347 (R;US) 

Remote handling engineering study: Near-Surface Test Facility, 
15:9293 (R;US) 

SCP [Site Characterization Plan] conceptual design criteria doc- 
ument: Revision 1, 15:9302 (R;US) 

Safety hazards document for MTS system corporation uniaxial 
and triaxial compression system and facilities, 15:9336 (R;US) 

Safety hazards document for hydrothermal equipment and facili- 
ties in 2101-M building, 15:9335 (R;US) 

Safety hazards document for soiltest hydraulic press Model CT- 
710, 15:9337 (R;US) 

Site preparation statement of supporting data No. B-314-C- 
C18002, 15:9303 (R;US) 

Status of Nuclear Regulatory Commission concerns pertaining 
to the site characterization report, 15:9306 (R;US) 

Stochastic analysis of groundwater traveltime for long-term 
repository performance assessment, 15:9414 (R;US) 

Structural Behavior Engineering Laboratories Direct Shear Ma- 
chine Model DR-44 hazards identification and analysis, 
15:9348 (R;US) 

Studies of radionuclide sorption by clays in the Culebra 
Dolomite at the WIPP [Waste Isolation Pilot Plant] site, south- 
eastern New Mexico, 15:9416 (R;US) 

Summary of borehole RRL-2 hydraulic fracturing test data and 
data analysis method, 15:9392 (R;US) 

Tabulation of physical and mechanical property data from Bore- 
hole RRL-2: Revision 2, 15:9389 (R;US) 

Tabulation of physical and mechanical property data from bore- 
hole RRL-14: Revision 2, 15:9391 (R;US) 

Tabulation of physical and mechanical property data from bore- 
hole RRL-6: Revision 1, 15:9390 (R;US) 

Tabulation of physical and mechanical property data supporting 
characterization of the Jointed Block Test area at the Near- 
Surface Test Facility, 15:9394 (R;US) 

Tabulation of physical and mechanical property data supporting 
post-test characterization of the Full Scale Heat Test No. 2 
area at the NSTF [Near-Surface Test Facility]: Revision 1, 
15:9393 (R;US) 

Task 5 Engineering study No. 2, Assessment of the impact of 
eliminating retrievability for the NWRB [Nuclear Waste Repos- 
itory in Basalt], 15:9324 (R;US) 

Task 5 engineering study No. 11: Shaft casing design criteria 
and methodology, 15:9326 (R;US) 

Task 5, engineering study No. 8, in situ instrumentation: Project 
B-301, 15:9322 (R;US) 

Task 5: Engineering Study No. 7, Waste emplacement optimiza- 
tion, 15:9323 (R;US) 

Technical assessment of the rock support condition at the Near- 
Surface Test Facility, 15:9363 (R;US) 

Test and Evaluation Facility at the Near-Surface Test Facility: 
Engineering study report, 15:9318 (R;US) 

Test plan for in situ stress measurement system development: 
Supporting document: Revision 1, 15:9411 (R;US) 

Test procedure for the principal borehole RRL-2, 15:9370 (R;US) 

Test specifications for borehole DB-2: Evaluation of drilling fluid 
invasion effects on in situ hydraulic characterization of low 
permeability horizons, 15:9380 (R;US) 

Testing specifications for borehole cleanup: Testing of Borehole 
DC-14, 15:9376 (R;US) 

Testing specifications for vertical hydraulic conductivity testing in 
boreholes DC-4 and DC-5, 15:9375 (R;US) 

The state of in situ stresses as determined by hydraulic fractur- 
ing at the Hanford Site, 15:9396 (R;US) 





Thermal conductivity probe conceptual test design, 15:9316 
(R;US) 

Triaxial cell and permeameter equipment and facilty safety anal- 
ysis report, 15:9346 (R;US) 

Triaxial shear testing of twenty jointed basalt core samples, 
15:9399 (R;US) 

Use of borehole-geophysical logs and hydrologic tests to char- 
acterize crystalline rock for nuclear-waste storage, Whiteshell 
Nuclear Research Establishment, Manitoba, and Chalk River 
Nuclear Laboratory, Ontario, Canada, 15:9204 (R;US) 

Verification of thermal model for full-scale heater test: Support- 
ing document, 15:9400 (R;US) 

Waste package component limiting temperature design require- 
ments, 15:9309 (R;US) 

Waste package subsystem advanced conceptual design re- 
quirements document, 15:9334 (R;US) 

Vitrification 

Decontamination of stainless steel canisters that contain high- 
level waste, 15:9455 (J;US) 

Glass mixing behavior in the WVDP vitrification melter, 15:9423 
(J;US) 

Hanford Waste Vitrification Plant technology progress, 15:9288 
(R;US) 

Waste Transportation 

Transportation/systems integration, overview and status;and 
storage/rod consolidation program status and plans, 15:9653 
(RA;US) 

HIGH-VOLTAGE PULSE GENERATORS 
Experimental results on a prototype long pulse high power mi- 
crowave transmitter, 15:12081 (BA;US) 
HIGHWAYS 
See ROADS 
HODGKINS DISEASE 
imaging methods in clinical classification of Hodgkins disease, 
15:11502 (RA;CS;in Czech) 
HOG FUEL 
See WOOD WASTES 
HOLOGRAPHY 

Detection and imaging of defects especially materials with small 
UT transducers using broad-band holography, 15:10918 
(BA;US) 

HONEYCOMB STRUCTURES 

Nondestructive testing of thick aerospace honeycomb structures 
using through-transmitted ultrasonic guided waves, 15:11038 
(BA;US) 

HORDEUM 

See BARLEY 
HORIZONTAL CONCENTRATION 

See HORIZONTAL INTEGRATION 
HORIZONTAL DIVERSIFICATION 

See HORIZONTAL INTEGRATION 
HORIZONTAL INTEGRATION 

Investigation on the trends of European petroleum, 15:9136 
(R;JP;In Japanese) 

HOSPITALS 

Energy conservation in the tertiary and institutional sectors of 
Italy: energy saving in hospitals, 15:10025 (RA;IT;In Italian) 

Energy conservation: state of the art and prospectives, Rome, 
23 March 1988, 15:10022 (R;IT;In Italian) 

HOT CELLS 

Construction and commissioning of the PETRA pilot plant facility 
for waste management studies, 15:9269 (R;IT) 

FFTF/IEM [Fast Flux Test Facility/Interim Examination and Main- 
tenance] cell fuel pin removal equipment, 15:10835 (J;US) 

Remotely operated HEPA [high-efficiency particulate air] filtra- 
tion housing for hot cell applications, 15:10832 (J;US) 

Status of the CEA [Commissariat a Energie Atomique] fuel ex- 
amination hot cell facilities, 15:10834 (J;US) 

HOT GAS CLEANUP 

Conceptual design and cost estimate for zinc ferrite plant sec- 

tion, 15:9043 (R;US) 
HOT PLASMA 

Effects of refraction on temperature measurements of thermal 

plasmas by holographic interferometry, 15:11981 (BA;US) 


HYDRAULICS 


HOT WATER 
Behaviour of district heating consumer: Network dynamics and 
service water heat load, 15:10370 (R;Fl;in Finnish) 
HOT WATER HEATERS 
See WATER HEATERS 
HOT-DRY-ROCK SYSTEMS 
Mechanism of hydraulic fracturing inferred from acoustic emis- 
sion, 15:9597 (R;JP;In Japanese) 
HOUSEHOLDS 
Electric power saving options in the Netherlands, 15:10036 
(R;NL;In Dutch) 
HOUSES 
Baseline characterization of combustion products at the GRI 
(Gas Research Institute) conventional research house. Final 
report, October 1987-May 1988, 15:10127 (R;US) 
Indoor pollutants in 70 houses in the Tennessee Valley area: 
Study design and measurement methods, 15:10134 (BA;US) 
Residential electricity use, wood use, and indoor temperature: 
An econometric model, 15:10142 (J;US) 
Total volatile organic compounds (VOC) in the indoor air of east 
Tennessee homes, 15:10133 (BA;US) 
HPRR REACTOR 
Health Physics Research Reactor (HPRR) operating experience 
and applications, 15:9775 (RA;US) 
HTGR TYPE REACTORS 
Development and testing of an integrated signal validation 
system for nuclear power plants: Final report, Volume 1: Ex- 
ecutive summary, 15:9654 (R;US) 
HTO 
See TRITIUM COMPOUNDS 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN FACTORS 
The effects of human reliability in the transportation of spent nu- 
clear fuel, 15:9235 (R;US) 
HUMAN POPULATIONS 
AQUABIOS code. Reference manual, 15:9227 (R;FR;In French) 
Experience in realization and operation of monitoring stations 
for persons arriving from high radiation background regions, 
15:11878 (RA;SU;In Russian) 
On occupational-appointment demands on radiation hygiene for 
medical radiologists, 15:9435 (RA;SU;In Russian) 
Optimization of population exposure in case of using building 
materials containing natural radionuclides for purposes of 
construction engineering, 15:11868 (RA;SU;In Russian) 
Peculiarities in realization of personnel monitoring of population 
under conditions of prophylactic medical examination in con- 
taminated zones due to Chernobyl’ accident, 15:11880 
(RA;SU;In Russian) 
HUMANS 
See HUMAN POPULATIONS 
HUMIC ACIDS 
Coal flotation and flocculation in the presence of humic acids, 
15:9033 (RA;US) 
HYBRID SYSTEMS 
Wind/diesel energy systems: Review of design options and re- 
cent developments, 15:9609 (J;US) 
HYDRAULIC EQUIPMENT 
Report on the investigation and research on the measures for 
energy conservation in hydraulic and pneumatic systems in 
the fiscal 1988, 15:10180 (R;JP;In Japanese) 
HYDRAULIC FRACTURING 
Large scale laboratory fracturing test in oil sands, 15:9164 
(RA;CA) 
HYDRAULIC FRACTURING FLUIDS 
See FRACTURING FLUIDS 
HYDRAULIC RAMS 
See PUMPS 
HYDRAULICS 
A central-difference-type approximation of convection in fluid 
flow, 15:10847 (J;US) 
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HYDRAULICS 


Hydraulic design of water quality measures in reservoirs by air 
bubble plume, 15:9502 (R;JP;in Japanese) 
HYDRIDES 
See also CALCIUM HYDRIDES 
POTASSIUM HYDRIDES 
RUBIDIUM HYDRIDES 
SILANES 
Hydroformylation of the C=C bond of (Cs5Hs)(PMe3)2Ru-C=C- 
CH; by HRe(CO)s to give an 7'-aldehyde complex of 
rhenium, 15:10780 (J;US) 
HYDROCARBON LOGGING 
See WELL LOGGING 


HYDROCARBONS 

See also ALKANES 
ALKENES 
BENZENE 
BENZOPYRENE 
CAROTENOIDS 
FLUORENE 
NAPHTHALENE 
POLYCYCLIC AROMATIC HYDROCARBONS 

An assessment of the hydrocarbon and compressed air storage 
potential of Nova Scotia salt deposits, 15:9919 (R;CA) 

Oxidative coupling of methane over perovskite-type oxides, 
15:9149 (J;US) 

Photolytic formation of free radicals and their effect on hydrocar- 
bon pyrolysis chemistry in a concentrated solar environment, 
15:9487 (J;US) 

Solid-liquid phase diagrams of binary aromatic hydrocarbon 
mixtures from calorimetric studies, 15:10771 (J;US) 

Theoretical studies of chemisorption and surface reactions on 
nickel and silicon: Progress report, June 15, 1987—December 
1, 1989, 15:10737 (R;US) 

Total volatile organic compounds (VOC) in the indoor air of east 
Tennessee homes, 15:10133 (BA;US) 

HYDRODYNAMIC MODEL 

Solution of the hydrodynamic device model using high-order 
non-oscillatory shock capturing algorithms. Final report, 
15:11750 (R;US) 

HYDROELECTRIC POWER 

Assessment of the fishery improvement opportunities on the 
Pend Oreille River: 1988 annual report, 15:9507 (R;US) 

Augmented fish health monitoring: Annual report, 15:9506 (R;US) 

Dworshak Dam impact assessment and fishery investigation: 
Annual report, 1988, 15:9505 (R;US) 

Smolt condition and timing of arrival at lower granite reservoir: 
Annual report, 1988, 15:9503 (R;US) 

Status and habitat requirements of white sturgeon populations 
in the Columbia River downstream from McNary Dam: An- 
nual progress report, April 1988—March 1989, 15:9508 (R;US) 

HYDROELECTRIC POWER PLANTS 

Seealso SMALL-SCALEHYDROELECTRIC POWER PLANTS 

Guide for developing a hydro plant relicensing strategy: Volume 
2, Strategy development: Final report, 15:9501 (R;US) 

Short term planning of hydroelectric resources using network 
flow optimization techniques, 15:9497 (R;IT;In Italian) 

HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN 

A classical path approach to reactive scattering. ll. Apparatus 
for three-dimensional applications, 15:10783 (J;US) 

Design a commercial in-situ hydrogen measurement instrument 
for the coal liquefaction plant: Final report, 15:9048 (R;US) 
Effect of hydrogen on the embrittlement of heat affected zones 
of the inner wall of a reactor pressure vessel, 15:10457 

(RA;CS;in Czech) 

Experimental investigation of electron capture from atomic hy- 
drogen and deuterium by alpha particles: Progress report, 
September 15, 1988—June 1, 1989, 15:11720 (R;US) 

Gas turbines for hydrogen transportation: Some basic consider- 
ations, 15:9471 (R;IT) 

Hydrogen-transparent metal surfaces produced by use of molten 
salts with very low oxygen and water activities, 15:10790 (J;US) 
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Nondestructive analysis for hydrogen in steel using neutron 
scattering, 15:11095 (J;US) 

Recycling, inventory and permeation of hydrogen isotopes and 
helium in the first wall of a thermonuclear fusion reactor, 
15:12034 (R;FR) 

Theoretical studies of chemisorption and surface reactions on 
nickel and silicon: Progress report, June 15, 1987—December 
1, 1989, 15:10737 (R;US) 

Wave packet studies of predissociation in H3 Rydberg states, 
15:11745 (J;US) 

HYDROGEN 2 

See DEUTERIUM 
HYDROGEN 3 

See TRITIUM 
HYDROGEN COMPLEXES 

An ab initio study of complexes between ethylene and ozone, 

15:10775 (J;US) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN ISOTOPES 
See also DEUTERIUM 
TRITIUM 

Application of processes of substance deep purification to light 

element isotope production, 15:10745 (RA;SU;Iin Russian) 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PEROXIDE 

Temperature dependence of mass accommodation of SO2 and 
H2O2 on aqueous surfaces, 15:11335 (R;US) 

HYDROGEN PRODUCTION 

Modern and prospective technologies for hydrogen production 

from fossil fuels, 15:9470 (J;GB) 
HYDROGEN STORAGE 
Construction and testing of a stationary hydride storage unit, 
15:9472 (R;LU;In German) 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 

Long term reliability of desulfurization sorbent for hot coal gas 
desulfurization. Influence of the change of sorbent physical 
properties (Part 1), 15:9041 (R;JP;In Japanese) 

Low-temperature adsorption of H2S on Ni(001) studied by near- 
edge— and surface-extended—x-ray-absorption fine structure, 
15:10787 (J;US) 

HYDROLOGY 

An evaluation of the extent and properties of the zone of dis- 
turbed rock around a vertical shaft excavated through the 
basalt flows at the BWIP [Basalt Waste Isolation Project] site: 
Revision 0-0, 15:9407 (R;US) 

Probability encoding of hydrologic parameters for basalt: Elicita- 
tion of expert opinions from a panel of five consulting 
hydrologists, 15:9358 (R;US) 

HYDROXY COMPOUNDS 
Gap-dependence of the viscosity of a thermotropic liquid crys- 
talline copolymer, 15:10658 (J;US) 
HYDROXYL IONS 
See ANIONS 
HYDROXYPROLINE 

Oxyproline excretion with urine in rats following EDTA salts in- 

jection, 15:11553 (RA;SU;In Russian) 
HYPERCUBE COMPUTERS 

Dynamic embedding of trees in hypercubes with constant dila- 
tion and load. Memorandum report, 15:12139 (R;US) 

Four vector-matrix primitives. Memorandum report, 15:12140 
(R;US) 

HYSTERESIS 

Mathematical models of hysteresis: Progress report, January 

1989—December 1989, 15:11924 (R;US) 


ICF DEVICES 
Future directions in fusion research, 15:12082 (BA;US) 





Future directions in inertial fusion research, 15:12083 (BA;US) 
Gas cooled disk amplifier approach to solid state average 
power, 15:11133 (BA;US) 
IDAHO 
The impact of residential wood combustion on ambient winter- 
time carbon monoxide concentration in residential areas in six 
northwestern cities, 15:11365 (BA;US) 
IDAHO ADVANCED TEST REACTOR 
See ATR REACTOR 
IDAHO NATIONAL ENGINEERING LABORATORY 
Current programs at the INEL [Idaho National Engineering Lab.] 
hot cells operated by EG & G, 15:10833 (J;US) 
IGNEOUS ROCKS 
Densities of Na2O-K20-CaO-MgO-FeO-Fe203-AloO3-TiO2- 
SiOz liquids: New measurements and derived partial molar 
properties, 15:11661 (J;US) 
IGT WASTE PROCESS 
See BIOGAS PROCESS 
ILEUM 
See SMALL INTESTINE 
ILLINOIS 
Managing the waste stream: Background information for planning 
source separation programs. Final report, 15:10371 (R;US) 
ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMAGE PROCESSING 
A high speed image capture, processing and replay system for 
static and moving video signals, 15:10988 (BA;US) 
An expert system for power plant NDE, 15:9657 (BA;US) 
Application of CT filter algorithms to digitized film data, 15:9832 
(BA;US) 
Characterizing porosity of composite materials through digital 
ultrasonic waveform processing, 15:11030 (BA;US) 
Colormap based image display enhancement, 15:10934 (BA;US) 
Digital stereo radiography, applications to imaging of printed cir- 
cuit boards, 15:10991 (BA;US) 
Experimental characterization of ultrasonic phenomena by a 
neural-like learning system, 15:10929 (BA;US) 
Fast image deblurring algorithm using the Wiener filter and the 
Hartley transform, 15:10937 (BA;US) 
Fractal methods for flaw detection in NDE imagery, 15:10932 
(BA;US) 
Marr-Hildreth enhancement of NDE images, 15:10933 (BA;US) 
Optimal ultrasonic flaw detection using a frequency diversity 
technique, 15:10939 (BA;US) 
Parallel vector lock-in thermal wave IR video imaging of microc- 
racks in Cu foils deposited on polyimide, 15:10923 (BA;US) 
Point matching method for flaw detection in printed circuit 
boards, 15:10992 (BA;US) 
Pyroelectric line scanner for remote IR imaging of vehicles, 
15:11267 (BA;US) 
Two dimensional pseudo-Wiener filtering in ultrasonic imaging 
for nondestructive evaluation applications, 15:10938 (BA;US) 
Ultrasonic NDT and imaging of centrifugally cast stainless steel 
samples, 15:11079 (BA;US) 
IMAGE SCANNERS 
Calibrations for analyzing industrial samples on medical CT 
scanners, 15:10903 (BA;US) 
Image scanning heterodyne microinterferometer, 15:10912 
(BA;US) 
IMAGES 
Fast image deblurring algorithm using the Wiener filter and the 
Hartley transform, 15:10937 (BA;US) 
New signal processing scheme for the analysis of electromag- 
netic images, 15:10941 (BA;US) 
IMPACT TESTS 
Studies of density distributions in one-dimensional shock- 
induced debris clouds, 15:10852 (R;US) 
IMPERFECTIONS 
See DEFECTS 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPULSE 
See PULSES 


INDONESIA 


IN-SITU COMBUSTION 

Experimental evaluation of in-situ combustion in naturally con- 
solidated cores, 15:9121 (RA;CA) 

Hot gas and waterflood equivalence of in-situ combustion, 
15:9173 (RA;CA) 

In situ combustion tests on Eyehill Cummings reservoir, 
15:9170 (RA;CA) 

Practical considerations in developing numerical simulators for 
thermal recovery, 15:9122 (RA;CA) 

INCIDENTS 
See ACCIDENTS 
INCINERATORS 

Experimental investigation of critical fundamental issues in 
hazardous-waste incineration. Final report, January 1984- 
April 1985, 15:10287 (R;US) 

Investigation and research on a highly efficient resource recov- 
ery and energy conversion system of combustible wastes by 
the complex of high speed methane fermentation and high 
load combustion furnaces, 15:9482 (R;JP;in Japanese) 

Minimization of transient emissions from rotary-kiln incinerators, 
15:10384 (R;US) 

INCLUSIONS 

A model for the evolution of brines in salt from the lower Salado 
Formation, southeastern New Mexico, 15:11655 (J;US) 

Backscatter from a spherical inclusion with compliant interphase 
characteristics, 15:10865 (BA;US) 

Cumberland Falls chondritic inclusions: Ill. Consortium study of 
relationship to inclusions in Allan Hills 78113 aubrite, 
15:11659 (J;US) 

Metamorphosed Plio-Pleistocene evaporites and the origins of 
hypersaline brines in the Salton Sea geothermal system, Cali- 
fornia: Fluid inclusion evidence, 15:9603 (J;US) 

INCOLOY 800H 

Development and evaluation of coatings and claddings for pro- 
tection of high temperature alloys used in coal conversion 
processes: COST 501, CCR 2: Final report, September 
1983—August 1987, 15:10419 (R;LU) 

INDIA 

The economics of energy decision making: Report 3.5.8, 

15:9944 (RA;CA) 
INDIAN ORGANIZATIONS 

Nevada state and local government comments on the US Depart- 
ment of Energy’s report to Congress pursuant to Section 175 
of the Nuclear Waste Policy Act, as amended, 15:9248 (R;US) 

INDICATOR SPECIES 
See BIOLOGICAL INDICATORS 
INDIUM 

Complex of techniques of neutron activation analysis of high- 
purity aluminium, 15:10716 (RA;SU;in Russian) 

High-purity material analysis with impurity preconcentration by 
matrix distillation (Materials: Cd, Te; impurities: rare earths, 
transition elements, Be, In, etc.), 15:10715 (RA;SU;In Russian) 

Interaction of construction materials with purified substance in 
technological processes of rare metal production, 15:10739 
(RA;SU;in Russian) 

Solvent extraction spectral methods of high-purity material anal- 
ysis: state and prospects, 15:10711 (RA;SU;in Russian) 

INDIUM ALLOYS 
Heavy-fermion behavior in CelnPty, 15:10505 (J;US) 
INDIUM COMPOUNDS 

See also INDIUM PHOSPHIDES 

Anomalous behavior of the weak itinerant ferromagnet Sc3in 
under hydrostatic pressure, 15:10501 (J;US) 

INDIUM PHOSPHIDES 

Growth of pure epitaxial structures of indium phosphide, 
15:10743 (RA;SU;In Russian) 

Organometallic vapor-phase epitaxy of high-quality 
Gao 51|No.49P at high growth rates, 15:10665 (J;US) 

Polarized band-edge photoluminescence and ordering in 
Gao s2lno.48P, 15:10660 (J;US) 

INDONESIA 

Development of a model to predict the demands for energy in 
Asia-Pacific countries and the result of its test running. On In- 
donesia and Thailand, 15:9949 (R;JP;in Japanese) 
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INDOOR AIR POLLUTION 


INDOOR AIR POLLUTION 

Air-cleaner technologies for indoor air pollution, 15:11324 (R;US) 

Analysis of quartz and other minerals in dusts by differential 
thermal analysis. Final report, 15:11329 (R;US) 

Health-hazard evaluation report HETA 86-421-1956, Cincinnati 
Public Schools, Cincinnati, Ohio, 15:11328 (R;US) 

Indoor air sources: Using small environmental test chambers to 
characterize organic emissions from indoor materials and 
products. Final report, January-July 1989, 15:11343 (R;US) 

Request for assistance in preventing death from excessive expo- 
sure to chlorofluorocarbon 113 (CFC-113), 15:11621 (R;US) 

INDUCTORS 
See SOLENOIDS 
INDUSTRIAL ACCIDENTS 

Request for assistance in preventing death from excessive expo- 

sure to chlorofluorocarbon 113 (CFC-113), 15:11621 (R;US) 
INDUSTRIAL PARKS 

Health assessment for Strother Field Industries Park, Winfield, 
Winfield-Arkansas City, Cowley County, Kansas, Region 7. 
CERCLIS No. KSD980862726. Preliminary report, 15:10340 
(R;US) 

INDUSTRIAL PLANTS 
See also CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
COAL LIGUEFACTION PLANTS 
COKING PLANTS 
PETROLEUM REFINERIES 
WASTE PROCESSING PLANTS 

Computer-aided choice of optimal solutions for gas-turbine co- 
generation systems, 15:10174 (R;IT) 

Industrial Utilization Subprogram status report, 1988-1989, 
15:9150 (R;US) 

Integrating shallow and deep knowledge in the design of an on- 
line process monitoring system, 15:9610 (R;IT) 

Interfacing quantitative NDE with computer algorithms for auto- 
mated statistical process control, 15:11083 (BA;US) 

The cogeneration revolution, 15:10164 (RA;IT) 

INDUSTRIAL RADIOGRAPHY 

See also X-RAY RADIOGRAPHY 

Comparison of ultrasonics and radiography for weld inspection, 
15:11067 (BA;US) 

Real-time x-ray diffraction investigation of metal deformation, 
15:10486 (J;US) 

Transition radiation as an x-ray source for lithography, 15:9468 
(BA;US) 

INDUSTRIAL SECTOR 

See INDUSTRY 

INDUSTRIAL WASTES 
Air Pollution 

Health assessment for Monroe Auto Equipment Company, 
Cozad, Nebraska, Region 7. CERCLIS No. NED007263619. 
Preliminary report, 15:10350 (R;US) 

Health assessment for Ott/Story/Cordova Chemical, Muskegon 
County, Muskegon, Michigan, Region 5. CERCLIS No. 
MID06174240. Preliminary report, 15:10187 (R;US) 

Health assessment for SCA Independent Landfill, Muskegon 
County, Michigan, Region 5. CERCLIS No. MID000724930. 
Preliminary report, 15:10193 (R;US) 

Architecture 

Report on the technical development work of environmental pro- 
tection and effective use of resources in the fiscal 1988. 
Actual discharge condition of industrial waste according to the 
industry and scale classifications of work places, 15:10179 
(R;JP;in Japanese) 

Ceramics 

Report on the technical development work of environmental pro- 
tection and effective use of resources in the fiscal 1988. 
Actual discharge condition of industrial waste according to the 
industry and scale classifications of work places, 15:10179 
(R;JP;In Japanese) 

Civil Engineering 

Report on the technical development work of environmental pro- 
tection and effective use of resources in the fiscal 1988. 
Actual discharge condition of industrial waste according to the 
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industry and scale classifications of work places, 15:10179 
(R;JP;in Japanese) 


Classification 
Report on the technical development work of environmental pro- 
tection and effective use of resources in the fiscal 1988. 
Actual discharge condition of industrial waste according to the 
industry and scale classifications of work places, 15:10179 
(R;JP;in Japanese) 


Construction Industry 
Report on the technical development work of environmental pro- 
tection and effective use of resources in the fiscal 1988. 
Actual discharge condition of industrial waste according to the 
industry and scale classifications of work places, 15:10179 

(R;JP;in Japanese) 


Environmental Exposure 
Health assessment for Tri-State Plating, Bartholomew County, 
Columbus, Indiana, Region 5. CERCLIS No. 006038764. Pre- 
liminary report, 15:10226 (R;US) 


Glass 
Report on the technical development work of environmental pro- 
tection and effective use of resources in the fiscal 1988. 
Actual discharge condition of industrial waste according to the 
industry and scale classifications of work places, 15:10179 
(R;JP;In Japanese) 


Greases 
Health assessment for Barrels, Inc., Lansing, Michigan, Region 
5. CERCLIS No. MID017188673. Preliminary report, 
15:10230 (R;US) 


Ground Disposal 

Health assessment for Buckeye Reclamation Company, St. 
Clairsville, Belmont County, Ohio, Region 5. CERCLIS No. 
OHD980509657. Preliminary report, 15:10283 (R;US) 

Health assessment for Byron Salvage Yard, Byron, Illinois, Re- 
gion 5. CERCLIS No. ILD010236230. Final report, 15:10200 
(R;US) 

Health assessment for Cemetery Industrial Waste Dump, Rose 
Township, Michigan, Region 5. CERCLIS No. MID980794663. 
Preliminary report, 15:10234 (R;US) 

Health assessment for Cherokee County-Galena Subsite Na- 
tional Oriorities List (NPL) Site, Galena, Cherokee County, 
Kansas, Region 7. CERCLIS No. KSD980741862. Prelimi- 
nary report, 15:10343 (R;US) 

Health assessment for Johns-Manville Disposal Area, 
Waukegan, Illinois, Region 5. CERCLIS No. ILD005443544. 
Final report, 15:10196 (R;US) 

Health assessment for Norman Poer Farm National Priorities 
List (NPL) Site, Hancock County, Indiana, Region 5. CER- 
CLIS No. IND980684583. Final report, 15:10222 (R;US) 

Health assessment for Nutting Truck and Caster Com- 
pany, Faribault, Minnesota, Region 5. CERCLIS No. 
MND006154017. Final report, 15:10276 (R;US) 

Health assessment for Rose Township/Demode Road, Oakland 
County, Michigan, Region 5. CERCLIS No. MID980499842. 
Final report, 15:10191 (R;US) 

Health assessment for Royal Hardage Industrial Hazardous 
Waste Land Disposal Facility, Criner, Oklahoma, Region 6. 
CERCLIS No. OKD000400093. Final report, 15:10323 (R;US) 


Hazardous Materials 

Assessing potential effects of incinerating organic wastes at 
sea: Using research to answer management questions, 
15:10185 (R;US) 

Superfund Record of Decision (EPA Region 3): Pub- 
licker/Cuyahoga Wrecking, PA. (First Remedial Action), June 
1989, 15:10357 (R;US) 

Superfund Record of Decision (EPA Region 3): Whitmoyer Lab- 
oratories, PA. (First Remedial Action), June 1989, 15:10356 
(R;US) 

Superfund Record of Decision (EPA Region 4): Cape Fear 
Wood Preserving, NC. (First Remedial Action), June 1989. Fi- 
nal report, 15:10355 (R;US) 

Superfund Record of Decision (EPA Region 4): Chemtronics, 
NC. (Amendment), April 1989, 15:10354 (R;US) 





Superfund Record of Decision (EPA Region 5): Gales- 
burg/Koppers, IL. (First Remedial Action), June 1989. Final 
report, 15:10353 (R;US) 

Superfund Record of Decision (EPA Region 9): IBM (Interna- 
tional Business Machines), San Jose, CA. (First remedial 
action), December 1988. Final report, 15:10286 (R;US) 


Hazardous Materials Spills 
Superfund Record of Decision (EPA Region 1): Pinette’s Sal- 
vage Yard, Aroostook County, ME. (First remedial action), 
May 1989. Final report, 15:10240 (R;US) 


Land Pollution 

Health assessment for A and F Materials Company, Greenup, 
Illinois, Region 5. CERCLIS No. ILD980397079. Final report, 
15:10204 (R;US) 

Health assessment for A.Y. McDonald Foundry, Dubuque, lowa, 
Region 7. CERCLIS No. IAD005103882. Preliminary report, 
15:10334 (R;US) 

Health assessment for Acme Solvents Reclamation, Inc., Win- 
nebago County, Illinois, Region 5. CERCLIS No. 
ILD053219259. Final report, 15:10201 (R;US) 

Health assessment for Agate Lake Scrap Yard, Cass County, 
Minnesota, Region 5. CERCLIS No. MND980898068. Final 
report, 15:10269 (R;US) 

Health assessment for Alsco Anaconda National Priorities List 
(NPL) site, Gnadenhutten, Ohio, Region 5. CERCLIS No. 
OHD057243610. Preliminary report, 15:10184 (R;US) 

Health assessment for American Chemical Service, Incorpo- 
rated, Griffith, Lake County, Indiana, Region 5. CERCLIS No. 
IND016360265. Preliminary report, 15:10217 (R;US) 

Health assessment for Arcanum Iron and Metal Co., Arcanum, 
Ohio Region 5. CERCLIS No. OHD017506171. Final report, 
15:10301 (R;US) 

Health assessment for Auto lon, Kalamazoo County, Michigan, 
Region 5. CERCLIS No. MID980794382. Preliminary report, 
15:10229 (R;US) 

Health assessment for Aviex, Niles, Michigan, Region 5. CER- 
CLIS No. MID980794556. Final report, 15:10264 (R;US) 

Health assessment for Bee Cee Manufacturing Company, 
Malden, Missouri, Region 7. CERCLIS No. MOD980860522. 
Preliminary report, 15:10341 (R;US) 

Health assessment for Boise Cascade (BC) National Priorities 
List (NPL) Site, Fridley, Anoka County, Minnesota, Region 5. 
CERCLIS No. MND053417515. Final report, 15:10270 (R;US) 

Health assessment for Chemcentral, Grand Rapids, Michigan, 
Region 5. CERCLIS No. 980477079. Preliminary report, 
15:10235 (R;US) 

Health assessment for Cherokee County-Galena Subsite Na- 
tional Oriorities List (NPL) Site, Galena, Cherokee County, 
Kansas, Region 7. CERCLIS No. KSD980741862. Prelimi- 
nary report, 15:10343 (R;US) 

Health assessment for Conservation Chemical Company, 
Kansas City, Missouri, Region 7. CERCLIS No. 
MOD000829705. Final report, 15:10342 (R;US) 

Health assessment for Crystal Chemical Company, Houston, 
Texas, Region 6. CERCLIS No. TXD990707010. Final report, 
15:10324 (R;US) 

Health assessment for Crystal City Airport, Crystal City, Texas, 
Region 6. CERCLIS No. TXD980864763. Final report, 
15:10325 (R;US) 

Health assessment for Delavan Municipal Well No. 4, Delavan, 
Wisconsin, Region 5. CERCLIS No. WID980820062. Prelimi- 
nary report, 15:10302 (R;US) 

Health assessment for Environmental Conservation and Chemi- 
cal Ccorporation, Zionsville, Indiana, Region 5. CERCLIS No. 
IND084259951. Final report, 15:10215 (R;US) 

Health assessment for FMC (Fridley), Fridley, Minnesota, Re- 
gion 5. CERCLIS No. MND006481543. Final report, 15:10278 
(R;US) 

Health assessment for Findett Groundwater Site (Hayford 
Bridge Road), St. Charles, Missouri, Region 7. CERCLIS No. 
MOD006333975. Preliminary report, 15:10344 (R;US) 

Health assessment for Frit Industries, Walnut Ridge, Arkansas, 
Region 6. CERCLIS No. ARD059636456. Preliminary report, 
15:10321 (R;US) 


INDUSTRIAL WASTES 
Land Pollution 


Health assessment for Grand Traverse Overall Supply Com- 
pany, Leelanau County, Michigan, Region 5. CERCLIS No. 
MID01741 8559. Preliminary report, 15:10250 (R;US) 

Health assessment for H. Brown Company, inc., Kent County, 
Michigan, Region 5. CERCLIS No. MID017015136. Prelimi- 
nary report, 15:10251 (R;US) 

Health assessment for Harris (Farley Street), Houston, Texas, 
Region 6. CERCLIS No. TXD980745582. Final report, 
15:10326 (R;US) 

Health assessment for Highlands Acid Pit National Priorities List 
(NPL) Site, Harris County, Texas, Region 6. CERCLIS No. 
TXD980514996. Final report, 15:10327 (R;US) 

Health assessment for Industrial Transformer NPL (National Pri- 
orities List) Site, Houston, Harris County, Texas, Region 6. 
Final report, 15:10328 (R;US) 

Health assessment for International Mineral and Chemical Cor- 
poration (IMC) East Plant NPL (National Priorities List) 
Site, Terre Haute, Indiana, Region 5. CERCLIS No. 
INT190010876. Final report, 15:10213 (R;US) 

Health assessment for John Deere Dubuque Works National 
Priorities List (NPL) Site, Dubuque, Dubuque County, lowa, 
Region 7. CERCLIS No. IAD005269527. Final report, 
15:10336 (R;US) 

Health assessment for Joliet Army Plant (Manufacturing Area), 
Joliet, Illinois, Region 5. CERCLIS No. IL7213820460. Prelim- 
inary report, 15:10203 (R;US) 

Health assessment for Joliet Army Plant, Joliet, Illinois, Region 
5. CERCLIS No. 1L0210090049. Preliminary report, 15:10202 
(R;US) 

Health assessment for Koch Refining Company, Rosemount, 
Minnesota, Region 5. CERCLIS No. MND000686071. Prelimi- 
nary report, 15:9141 (R;US) 

Health assessment for Koppers Company, Inc. National Priori- 
ties List (NPL) Site, Galesburg, Illinois, Region 5. CERCLIS 
No. ILD990817991. Final report, 15:10212 (R;US) 

Health assessment for Koppers Company, Inc., National Priori- 
ties List (NPL) Site, Texarkana, Texas, Region 6. CERCLIS 
No. TXD980623904. Final report, 15:10329 (R;US) 

Health assessment for Lee Chemical, Liberty, Missouri, Region 
7. CERCLIS No. MOD980853519. Preliminary report, 
15:10346 (R;US) 

Health assessment for Long Prairie ground water contamination 
site, Long Prairie, Minnesota, Region 5. CERCLIS No. 
MND980904072. Final report, 15:10273 (R;US) 

Health assessment for MacGillis and Gibbs Company/Bell Lum- 
ber and Pole Company, New Brighton, Minnesota, Region 5. 
CERCLIS No. MND006192694. Preliminary report, 15:10274 
(R;US) 

Health assessment for McGraw-Edison Corporation, Calhoun 
County, Michigan, Region 5. CERCLIS No. MID005339676. 
Preliminary report, 15:10256 (R;US) 

Health assessment for Metal Working Shop Site, Lake Ann, 
Michigan, Region 5. CERCLIS No. MID980992952. Prelimi- 
nary report, 15:10257 (R;US) 

Health assessment for Midwest Industrial Waste Disposal Com- 
pany, Inc. (Midco II) NPL (National Priorities List) Site, 5900 
Industrial Highway, Gary, Indiana, Region 5. CERCLIS No. 
IND980679559. Final report, 15:10224 (R;US) 

Health assessment for Midwest Manufacturing/North Farm, Kel- 
logg, lowa, Region 7. CERCLIS No. |AD069625655. Final 
report, 15:10337 (R;US) 

Health assessment for Moss-American, Milwaukee, Wisconsin, 
Region 5. CERCLIS No. WID039052626. Preliminary report, 
15:10297 (R;US) 

Health assessment for NL Industries/Taracorp Lead Site, Gran- 
ite City, Madison County, Illinois, Region 5. CERCLIS No. 
ILD096731468. Preliminary report, 15:10211 (R;US) 

Health assessment for National Lead Industries/Taracorp/Golden 
Auto, St. Louis Park, Minnesota, Region 5. CERCLIS No. 
MND097891634. Final report, 15:10275 (R;US) 

Health assessment for North Bronson Industrial Area, Branch 
County, Michigan, Region 5. CERCLIS No. MID005480900. 
Preliminary report, 15:10261 (R;US) 
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INDUSTRIAL WASTES 
Land Pollution 


Health assessment for North Cavalcade Street National Priori- 
ties List (NPL) Site, Houston, Texas, Region 6. CERCLIS No. 
TXD980873343. Final report, 15:10330 (R;US) 

Health assessment for Northernaire Plating Company National 
Priorities List (NPL) Site, Cadillac, Michigan, Region 5. CER- 
CLIS No. MID020883609. Final report, 15:10262 (R;US) 

Health assessment for Old Inger, Ascension Parish, Darrow, 
Louisiana, Region 6. CERCLIS No. LAD980745533. Final re- 
port, 15:10317 (R;US) 

Health assessment for Packaging Corporation of America, Filer 
City, Manistee County, Michigan, Region 5. CERCLIS No. 
MID980794747. Preliminary report, 15:10188 (R;US) 

Health assessment for Petro-Chemical Systems, Inc. National 
Priorities List (NPL) Site, Shiloh, Liberty County, Texas, Re- 
gion 6. CERCLIS No. TXD980873350. Preliminary report, 
15:10331 (R;US) 

Health assessment for Prestolite Battery Division, Vincennes, 
Knox County, Indiana, Region 5. CERCLIS No. 
IND006377048. Preliminary report, 15:10221 (R;US) 

Health assessment for Reilly Tar and Chemical Company, Mar- 
ion County, Indianapolis, Indiana, Region 5. CERCLIS No. 
IND000807107. Preliminary report, 15:10220 (R;US) 

Health assessment for Reilly Tar and Chemical Corporation 
Site, St. Louis Park, Hennepin County, Minnesota, Region 5. 
CERCLIS No. MND980609804. Preliminary report, 15:10247 
(R;US) 

Health assessment for Republic Steel Quarry, Elyria, Lorain 
County, Ohio, Region 5. CERCLIS No. OHD980903447. Pre- 
liminary report, 15:10294 (R;US) 

Health assessment for Ritari Post and Pole Site, Sebeka, Min- 
nesota, Region 5. CERCLIS No. MND980904064. Preliminary 
report, 15:10246 (R;US) 

Health assessment for Rockwell International, Allegan, Michi- 
gan, Region 5. CERCLIS No. MID006028062. Preliminary 
report, 15:10190 (R;US) 

Health assessment for Roto-Finish Company, Kalamazoo, 
Michigan, Region 5. CERCLIS No. MID005340088. Prelimi- 
nary report, 15:10192 (R;US) 

Health assessment for Royal Hardage Industrial Hazardous 
Waste Land Disposal Facility, Criner, Oklahoma, Region 6. 
CERCLIS No. OKD000400093. Final report, 15:10323 (R;US) 

Health assessment for Sheridan Disposal Services (SDS) Pro- 
posed National Priorities List Site, Hemstead, Texas, Region 6. 
CERCLIS No. TXD062132147. Final report, 15:10332 (R;US) 

Health assessment for Shiawassee River, Livingston and Shi- 
awassee Counties, Michigan, Region 5. CERCLIS No. 
MID980794473. Preliminary report, 15:10243 (R;US) 

Health assessment for South Andover National Priorities List 
(NPL) Site, Andover, Minnesota, Region 5. CERCLIS No. 
MND980609614. Final report, 15:10245 (R;US) 

Health assessment for South Cavalcade National Priorities List 
(NPL) Site, Houston, Harris County, Texas, Region 6. CER- 
CLIS No. TXD980810386. Final report, 15:10333 (R;US) 

Health assessment for Spartan Chemical Company, Wyoming, 
Michigan, Region 5. CERCLIS No. MID079300125. Prelimi- 
nary report, 15:10242 (R;US) 

Health assessment for St. Louis River/US Steel, St. Louis 
River/interlake/Duluth Tar, Duluth, Minnesota, Region 5. 
CERCLIS No. MND039045430. Final report, 15:10244 (R;US) 

Health assessment for St. Regis Paper Company National Prior- 
ities List (NPL) Site, Cass Lake, Minnesota, Region 5. 
CERCLIS No. MND057597940. Final report, 15:10248 (R;US) 

Health assessment for Summit National NPL (National Priorities 
List) Site, Deerfield, Portage County, Ohio, Region 5. CER- 
CLIS No. OHD980609994. Final report, 15:10296 (R;US) 

Health assessment for Union Scrap Iron and Metal Company, 
Minneapolis, Minnesota, Region 5. CERCLIS No. 
MND022949192. Preliminary report, 15:10249 (R;US) 

Health assessment for Velsicol Chemical Corporation (St. Louis 
Plant Site), Gratiot County, Michigan, Region 5. CERCLIS 
No. MID000722439. Preliminary report, 15:10265 (R;US) 

Health assessment for Velsicol Chemical Corporation NPL (Na- 
tional Priorities List) Site, Marshall, Clark County, Illinois, 
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Region 5. CERCLIS No. 1ILD000814673. Final report, 
15:10218 (R;US) 

Health assessment for Waste Management of Michigan, Ottawa 
County, Holland, Michigan, Region 5. CERCLIS No. 
MID060179587. Preliminary report, 15:10266 (R;US) 

Health assessment for Whittaker Corporation National Priorities 
List (NPL) Site, Minneapolis, Hennepin County, Minnesota, 
Region 5. CERCLIS No. MND006252233. Final report, 
15:10183 (R;US) 


Liquid Wastes 

Health assessment for Scrap Processing, Inc., Taylor 
County, Medford, Wisconsin, Region 5. CERCLIS No. 
WID046536785. Preliminary report, 15:10309 (R;US) 

Health assessment for Solid State Circuits, Republic, Missouri, 
Region 7. CERCLIS No. MOD980854111. Preliminary report, 
15:10348 (R;US) 

Health assessment for Wayne Waste (Wayne Reclamation and 
Recycling Co., Inc.), Columbia City, Whitley County, Indiana, 
Region 5. CERCLIS No. IND048989479. Preliminary report, 
15:10227 (R;US) 


Organic Solvents 

Health assessment for Strother Field Industries Park, Winfield, 
Winfield-Arkansas City, Cowley County, Kansas, Region 7. 
CERCLIS No. KSD980862726. Preliminary report, 15:10340 
(R;US) 

Superfund Record of Decision (EPA Region 9): IBM (Interna- 
tional Business Machines), San Jose, CA. (First remedial 
action), December 1988. Final report, 15:10286 (R;US) 


Sanitary Landfills 

Health assessment for Algoma City Landfill, Algoma, Wisconsin, 
Region 5. CERCLIS No. WID980610380. Preliminary report, 
15:9991 (R;US) 

Health assessment for Arkansas City Dump National Priorities List 
(NPL) Site, Arkansas City, Cowley County, Kansas, Region 7. 
CERCLIS No. KSD980500789. Final report, 15:11441 (R;US) 

Health assessment for Bayou Sorrel, Bayou Sorrel, Louisiana, 
Region 6. CERCLIS No. LAD980745541. Final report, 
15:10319 (R;US) 

Health assessment for Berlin and Farro Site, Schwartz Creek, 
Michigan, Region 5. CERCLIS No. MID000605717. Final re- 
port, 15:10232 (R;US) 

Health assessment for Buckeye Reclamation Company, St. 
Clairsville, Belmont County, Ohio, Region 5. CERCLIS No. 
OHD980509657. Preliminary report, 15:10283 (R;US) 

Health assessment for Butterworth Landfill, Kent County, Michi- 
gan, Region 5. CERCLIS No. MID062222997. Preliminary 
report, 15:10233 (R;US) 

Health assessment for Chemplex Chemical Company, Clinton, 
lowa, Region 7. CERCLIS No. |AD045372836. Preliminary re- 
port, 15:10335 (R;US) 

Health assessment for City Disposal Corporation Landfill, Madi- 
son, Wisconsin, Region 5. CERCLIS No. WID980610646. 
Preliminary report, 15:10303 (R;US) 

Health assessment for Cliffs Dow Site, Marquette, Michigan, 
Region 5. CERCLIS No. MID980679666. Final report, 
15:10239 (R;US) 

Health assessment for Coshocton, City Landfill, Coshocton, 
Ohio, Region 5. CERCLIS No. OHD980509830. Final report, 
15:9984 (R;US) 

Health assessment for Crab Orchard National Wildlife Refuge, 
Marion, Illinois, Region 5. CERCLIS No. IL8143609487. Final 
report, 15:10199 (R;US) 

Health assessment for Douglas Road Landfill, Mishawake, Indi- 
ana, Region 5. CERCLIS No. IND980607881. Preliminary 
report, 15:10216 (R;US) 

Health assessment for E.H. Schilling Landfill, Ironton, Lawrence 
County, Ohio, Region 5. CERCLIS No. OHD980509847. Pre- 
liminary report, 15:10282 (R;US) 

Health assessment for East Bethel Demolition Landfill, East 
Bethel, Minnesota, Region 5. CERCLIS No. MND981088180. 
Preliminary report, 15:10277 (R;US) 

Health assessment for Folkertsma Refuge, Kent County, Grand 
Rapids, Michigan, Region 5. CERCLIS No. MID980609366. 
Preliminary report, 15:10237 (R;US) 





Health assessment for Freeway Sanitary Landfill, Burnsville, 
Minnesota, Region 5. CERCLIS No. MND038384004. Prelimi- 
nary report, 15:10279 (R;US) 

Health assessment for Fulbright Landfill, Springfield, Greene 
County, Missouri, Region 7. CERCLIS No. MOD980631 139. 
Final report, 15:11444 (R;US) 

Health assessment for HOD Landfill, Antioch, Lake County, Illi- 
nois, Region 5. CERCLIS No. ILD980605836. Preliminary 
report, 15:10197 (R;US) 

Health assessment for Hagen Farm Site, Stoughton, Wisconsin, 
Region 5. CERCLIS No. WID980610059. Preliminary report, 
15:10311 (R;US) 

Health assessment for Hunts Disposal Landfill, Caledonia, Wis- 
consin, Region 5. CERCLIS No. WID980511919. Preliminary 
report, 15:9989 (R;US) 

Health assessment for lonia City Landfill, lonia, Michigan, Re- 
gion 5. CERCLIS No. MID980794416. Preliminary report, 
15:10252 (R;US) 

Health assessment for J and L Landfill, Rochester Hills, Oak- 
land County, Michigan, Region 5. CERCLIS No. 
MID0980609440. Preliminary report, 15:10253 (R;US) 

Health assessment for KL Avenue Landfill, Kalamazoo County, 
Michigan, Region 5. CERCLIS No. MID980506463. Prelimi- 
nary report, 15:10254 (R;US) 

Health assessment for Kohler Company Landfill, Kohler, Wis- 
consin, Region 5. CERCLIS No. WID006013225. Preliminary 
report, 15:10300 (R;US) 

Health assessment for Lake Sandy Jo Landfill, Gary, Indiana, 
Region 5. CERCLIS No. IND980500524. Final report, 
15:9968 (R;US) 

Health assessment for Lauer 1 Sanitary Landfill, Menomonee 
Falls, Wisconsin, Region 5. CERCLIS No. WID058735994. 
Preliminary report, 15:9988 (R;US) 

Health assessment for Lemberger Transport and Recycle Land- 
fill, Whitelaw, Wisconsin, Region 5. CERCLIS No. 
WID056247208. Preliminary report, 15:10299 (R;US) 

Health assessment for Mason County Landfill National Priorities 
List (NPL) Site, Pere Marquette Township, Mason County, 
Michigan, Region 5. CERCLIS No. MID980794465. Final re- 
port, 15:9983 (R;US) 

Health assessment for Master Disposal Service Landfill, Wauke- 
sha County, Brookfield, Wisconsin, Region 5. CERCLIS No. 
WID980820070. Preliminary report, 15:10298 (R;US) 

Health assessment for McCarty’s Bald Knob Landfill, Mt. Ver- 
non, Indiana, Region 5. CERCLIS No. IND980500417. 
Preliminary report, 15:10225 (R;US) 

Health assessment for Metamora Landfill Site, Lapeer County, 
Metamora Township, Michigan, Region 5. CERCLIS No. 
MID980506562. Preliminary report, 15:10258 (R;US) 

Health assessment for Michigan Disposal Service (Cork Street 
Landfill), alamazoo County, Michigan, Region 5. CERCLIS 
No. MID000775957. Preliminary report, 15:10259 (R;US) 

Health assessment for Motor Wheel Incorporated, Ingham 
County, Michigan, Region 5. CERCLIS No. MID980702989. 
Preliminary report, 15:10260 (R;US) 

Health assessment for Muskego Sanitary Landfill, Muskego, 
Wisconsin, Region 5. CERCLIS No. WID00713180. Prelimi- 
nary report, 15:10307 (R;US) 

Health assessment for New Lyme Landfill, Ashtabula, Ohio, Re- 
gion 5. CERCLIS No. OHD980794614. Final report, 15:10291 
(R;US) 

Health assessment for Ninth Avenue Dump National Priorities 
List (NPL) Site, Gary, Indiana, Region 5. CERCLIS No. 
IND980794432. Final report, 15:10223 (R;US) 

Health assessment for Old Mill Site, Rock Creek, Ohio, Region 5. 
CERCLIS No. OHD980510200. Final report, 15:10292 (R;US) 

Health assessment for Onalaska Municipal Landfill, Onalaska, 
Wisconsin, Region 5. CERCLIS No. WID980821656. Final re- 
port, 15:9993 (R;US) 

Health assessment for Pagel’s Pit, Rockford, Illinois, Region 5. 
CERCLIS No. ILD980606685. Preliminary report, 15:10209 
(R;US) 


INDUSTRIAL WASTES 
Settling Ponds 


Health assessment for Pine Bend Sanitary Landfill, Inver 
Grove Heights, Minnesota, Region 5. CERCLIS No. 
MND0002457395. Preliminary report, 15:9974 (R;US) 

Health assessment for SCA Independent Landfill, Muskegon 
County, Michigan, Region 5. CERCLIS No. MID000724930. 
Preliminary report, 15:10193 (R;US) 

Health assessment for Sanitary Landfill Company, Dayton, 
Ohio, Region 5. CERCLIS No. OHD093895787. Preliminary 
report, 15:9986 (R;US) 

Health assessment for Seymour Recycling Corporation, Sey- 
mour, Indiana, Region 5. CERCLIS No. IND040313017. Final 
report, 15:10219 (R;US) 

Health assessment for Sheffield (US Ecology, Inc.), Sheffield, 
Bureau County, illinois, Region 5. CERCLIS No. 
ILD045063450. Preliminary report, 15:10206 (R;US) 

Health assessment for South Point Plant, South Point, Ohio, 
Region 5. CERCLIS No. OHD071650592. Preliminary report, 
15:10295 (R;US) 

Health assessment for Southside Sanitary Landfill, Indianapolis, 
Indiana, Region 5. CERCLIS No. IND980607360. Preliminary 
report, 15:9966 (R;US) 

Health assessment for Southwest Ottawa County Landfill, Ot- 
tawa County, Michigan, Region 5. CERCLIS No. 
MID980608780. Preliminary report, 15:9972 (R;US) 

Health assessment for Stauffer Chemical Company, Chicago 
Heights, Illinois, Region 5. CERCLIS No. 1LD005110143. Pre- 
liminary report, 15:10205 (R;US) 

Health assessment for Stoughton City Landfill, Stoughton, Wis- 
consin, Region 5. CERCLIS No. WID980901219. Preliminary 
report, 15:10308 (R;US) 

Health assessment for TRW Proposed National Priorities List 
(NPL) Site, Minerva, Stark County, Ohio, Region 5. CERCLIS 
No. OHD004179339. Final report, 15:10306 (R;US) 

Health assessment for Tomah Armory Area, Tomah, Wisconsin, 
Region 5. CERCLIS No. WID980610299. Preliminary report, 
15:10314 (R;US) 

Health assessment for Tomah Fairgrounds, Tomah, Wisconsin, 
Region 5. CERCLIS No. WID980616841. Preliminary report, 
15:10313 (R;US) 

Health assessment for Tomah Sanitary Landfill, Monroe County, 
Tomah, Wisconsin, Region 5. CERCLIS No. WID980610307. 
Preliminary report, 15:10312 (R;US) 

Health assessment for Union Carbide Disposal/Red Oak City 
Landfill, Red Oak, lowa, Region 7. CERCLIS No. 
IAD980632509. Preliminary report, 15:10338 (R;US) 

Health assessment for United Scrap Lead Site, Miami County, 
Ohio, Region 5. CERCLIS No. OHD018392928. Final report, 
15:10305 (R:US) 

Health assessment for Van Dale Junkyard, Marietta, Ohio, Re- 
gion 5. CERCLIS No. OHD980794606. Preliminary report, 
15:10304 (R;US) 

Health assessment for Vogel Paint and Wax, Maurice, Sioux 
County, lowa, Region 7. CERCLIS No. |AD980630487. Final 
report, 15:10339 (R;US) 

Health assessment for Waste Disposal Engineering, Inc. Sani- 
tary Landfill site, Andover, Minnesota, Region 5. CERCLIS 
No. MND9806091 19. Final report, 15:9964 (R;US) 

Health assessment for Wheeling Disposal Service, Amazonia, 
Missouri, Region 7. CERCLIS No. MOD000830554. Prelimi- 
nary report, 15:11448 (R;US) 


Settling Ponds 

Health assessment for Chemplex Chemical Company, Clinton, 
lowa, Region 7. CERCLIS No. |AD045372836. Preliminary re- 
port, 15:10335 (R;US) 

Health assessment for Electrovoice (Cecil St. Area), Berrien 
County, Michigan, Region 5. CERCLIS No. MID005068143. 
Preliminary report, 15:10238 (R;US) 

Health assessment for Joslyn Manufacturing and Supply Com- 
pany, Brooklyn Center, Minnesota, Region 5. CERCLIS No. 
MND044799856. Preliminary report, 15:10280 (R;US) 

Health assessment for Lacks Industries, Inc., Grand Rapids, 
Kent County, Michigan, Region 5. CERCLIS No. 
MID00601 4666. Preliminary report, 15:10255 (R;US) 
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INDUSTRIAL WASTES 
Settling Ponds 


Health assessment for Lindsay Manufacturing Company, Lind- 
say, Nebraska, Region 7. CERCLIS No. NED0O68645696. 
Preliminary report, 15:10349 (R;US) 

Health assessment for Ormet, Hannibal, Monroe County, Ohio, 
Region 5. CERCLIS No. OHD004379970. Preliminary report, 
15:10293 (R;US) 

Health assessment for Quality Plating, Sikeston, Missouri, Re- 
gion 7. CERCLIS No. MOD980860555. Preliminary report, 
15:10347 (R;US) 

Sewage Sludge 

Report on the technical development work of environmental pro- 
tection and effective use of resources in the fiscal 1988. 
Actual discharge condition of industrial waste according to the 
industry and scale classifications of work places, 15:10179 
(R;JP;In Japanese) 

Sludges 

Health assessment for Ford Motor Sludge Lagoon, Ypsilanti, 
Michigan, Region 5. CERCLIS No. MID981089246. Prelimi- 
nary report, 15:10236 (R;US) 

Interferences at publicly owned treatment works. Report for July 
1985-September 1986, 15:10290 (R;US) 


Solid Wastes 
Managing the waste stream: Background information for planning 
source separation programs. Final report, 15:10371 (R;US) 


Solvents 
Health assessment for Thermo Chem, Inc., Muskegon, Michi- 
gan, Region 5. CERCLIS No. MID044567162. Preliminary 
report, 15:10194 (R;US) 
Waste-treatability tests of spent solvent and other organic waste 
waters, 15:11418 (R;US) 


Statistical Data 
Report on the technical development work of environmental pro- 
tection and effective use of resources in the fiscal 1988. 
Actual discharge condition of industrial waste according to the 
industry and scale classifications of work places, 15:10179 
(R;JP;In Japanese) 
Toxic Materials 
National Air Toxics Information Clearinghouse: Bibliography of 
Selected Reports and Federal Register Notices Related to Air 
Toxics, Index 1989. Interim report, 15:11352 (R;US) 


Waste Disposal 
Health assessment for Louisiana Army Ammunition Plant, 
Shreveport, Webster County, Louisiana, Region 6. CERCLIS 
No. LA0213820533. Preliminary report, 15:10318 (R;US) 


Waste Oils 
Health assessment for Barrels, Inc., Lansing, Michigan, Region 
5. CERCLIS No. MID017188673. Preliminary report, 
15:10230 (R;US) 
Waste Processing 
An energy valorization and purification of brewery effluent: Final 
report, 15:10177 (R;LU;In English, French) 
Health assessment for Cross Brothers NPL (National Priorities 
List) Site, Pembroke, Illinois, Region 5. CERCLIS No. 
ILD980792303. Preliminary report, 15:10198 (R;US) 


Waste Water 

Health assessment for Atchison, Topeka, and Santa Fe (ATSF) 
Railway Company NPL (National Priorities List) Site, Clovis, 
Curry County, New Mexico, Region 6. CERCLIS No. 
NMD043158591. Final report, 15:10316 (R;US) 

Health assessment for Kem-Pest, Cape Girardeau, Cape Gi- 
rardeau County, Missouri, Region 7. CERCLIS No. 
MOD980631113. Preliminary report, 15:10345 (R;US) 

Management of sludge from Puerto Rico’s regional industrial 
waste-water treatment plant. Phase 2 - dewatering. Technical 
report (Final), 15:10315 (R;PR) 

Water Pollution 

Health assessment for A and F Materials Company, Greenup, 
Illinois, Region 5. CERCLIS No. ILD980397079. Final report, 
15:10204 (R;US) 

Health assessment for A.Y. McDonald Foundry, Dubuque, lowa, 
Region 7. CERCLIS No. IAD005103882. Preliminary report, 
15:10334 (R;US) 
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Health assessment for Acme Solvents Reclamation, Inc., Win- 
nebago County, Illinois, Region 5. CERCLIS No. 
ILD053219259. Final report, 15:10201 (R;US) 

Health assessment for Agate Lake Scrap Yard, Cass County, 
Minnesota, Region 5. CERCLIS No. MND980898068. Final 
report, 15:10269 (R;US) 

Health assessment for Alsco Anaconda National Priorities List 
(NPL) site, Gnadenhutten, Ohio, Region 5. CERCLIS No. 
OHD057243610. Preliminary report, 15:10184 (R;US) 

Health assessment for American Chemical Service, Incorpo- 
rated, Griffith, Lake County, Indiana, Region §. CERCLIS No. 
IND016360265. Preliminary report, 15:10217 (R;US) 

Health assessment for Arcanum Iron and Metal Co., Arcanum, 
Ohio Region 5. CERCLIS No. OHD017506171. Final report, 
15:10301 (R;US) 

Health assessment for Arkwood, Inc., Omaha, Boone County, 
Arkansas, Region 6. CERCLIS No. ARD084930148. Prelimi- 
nary report, 15:10322 (R;US) 

Health assessment for Auto lon, Kalamazoo County, Michigan, 
Region 5. CERCLIS No. MID980794382. Preliminary report, 
15:10229 (R;US) 

Health assessment for Aviex, Niles, Michigan, Region 5. CER- 
CLIS No. MID980794556. Final report, 15:10264 (R;US) 

Health assessment for Bee Cee Manufacturing Company, 
Malden, Missouri, Region 7. CERCLIS No. MOD980860522. 
Preliminary report, 15:10341 (R;US) 

Health assessment for Boise Cascade (BC) National Priorities 
List (NPL) Site, Fridley, Anoka County, Minnesota, Region 5. 
CERCLIS No. MND053417515. Final report, 15:10270 (R;US) 

Health assessment for Chemcentral, Grand Rapids, Michigan, 
Region 5. CERCLIS No. 980477079. Preliminary report, 
15:10235 (R;US) 

Health assessment for Conservation Chemical Company, 
Kansas City, Missouri, Region 7. CERCLIS No. 
MOD000829705. Final report, 15:10342 (R;US) 

Health assessment for Crystal Chemical Company, Houston, 
Texas, Region 6. CERCLIS No. TXD990707010. Final report, 
15:10324 (R;US) 

Health assessment for Delavan Municipal Well No. 4, Delavan, 
Wisconsin, Region 5. CERCLIS No. WID980820062. Prelimi- 
nary report, 15:10302 (R;US) 

Health assessment for FMC (Fridley), Fridley, Minnesota, Re- 
gion 5. CERCLIS No. MND006481543. Final report, 15:10278 
(R;US) 

Health assessment for Findett Groundwater Site (Hayford 
Bridge Road), St. Charles, Missouri, Region 7. CERCLIS No. 
MOD006333975. Preliminary report, 15:10344 (R;US) 

Health assessment for Fisher-Calo Laporte, Laporte, Laporte 
County, Indiana, Region 5. CERCLIS No. IND074315896. 
Preliminary report, 15:10214 (R;US) 

Health assessment for Frit Industries, Walnut Ridge, Arkansas, 
Region 6. CERCLIS No. ARD059636456. Preliminary report, 
15:10321 (R;US) 

Health assessment for Grand Traverse Overall Supply Com- 
pany, Leelanau County, Michigan, Region 5. CERCLIS No. 
MID017418559. Preliminary report, 15:10250 (R;US) 

Health assessment for Gurley Pit, Edmondson, Arkansas, Re- 
gion 6. CERCLIS No. ARD035662469. Final report, 15:10320 
(R;US) 

Health assessment for H. Brown Company, Inc., Kent County, 
Michigan, Region 5. CERCLIS No. MID017015136. Prelimi- 
nary report, 15:10251 (R;US) 

Health assessment for Highlands Acid Pit National Priorities List 
(NPL) Site, Harris County, Texas, Region 6. CERCLIS No. 
TXD9805 14996. Final report, 15:10327 (R;US) 

Health assessment for industrial Transformer NPL (National Pri- 
orities List) Site, Houston, Harris County, Texas, Region 6. 
Final report, 15:10328 (R;US) 

Health assessment for International Mineral and Chemical Cor- 
poration (IMC) East Plant NPL (National Priorities List) 
Site, Terre Haute, Indiana, Region 5. CERCLIS No. 
INT190010876. Final report, 15:10213 (R;US) 

Health assessment for John Deere Dubuque Works National 
Priorities List (NPL) Site, Dubuque, Dubuque County, lowa, 





Region 7. CERCLIS No. IAD005269527. Final report, 
15:10336 (R;US) 

Health assessment for Joliet Army Plant (Manufacturing Area), 
Joliet, Illinois, Region 5. CERCLIS No. IL7213820460. Prelim- 
inary report, 15:10203 (R;US) 

Health assessment for Joliet Army Plant, Joliet, Illinois, Region 
5. CERCLIS No. IL0210090049. Preliminary report, 15:10202 
(R;US) 

Health assessment for Koch Refining Company, Rosemount, 
Minnesota, Region 5. CERCLIS No. MND000686071. Prelimi- 
nary report, 15:9141 (R;US) 

Health assessment for Koppers Coke, St. Paul, Minnesota, Re- 
gion 5. CERCLIS No. MND000819359. Preliminary report, 
15:10281 (R;US) 

Health assessment for Koppers Company, Inc. National Priori- 
ties List (NPL) Site, Galesburg, Illinois, Region 5. CERCLIS 
No. ILD990817991. Final report, 15:10212 (R;US) 

Health assessment for Koppers Company, Inc., National Priori- 
ties List (NPL) Site, Texarkana, Texas, Region 6. CERCLIS 
No. TXD980623904. Final report, 15:10329 (R;US) 

Health assessment for LeHillier Mankato Site, Mankato, Min- 
nesota, Region 5. CERCLIS No. MND980792469. Final 
report, 15:10272 (R;US) 

Health assessment for Lee Chemical, Liberty, Missouri, Region 
7. CERCLIS No. MOD980853519. Preliminary report, 
15:10346 (R;US) 

Health assessment for Long Prairie ground water contamination 
site, Long Prairie, Minnesota, Region 5. CERCLIS No. 
MND980904072. Final report, 15:10273 (R;US) 

Health assessment for MacGillis and Gibbs Company/Bell Lum- 
ber and Pole Company, New Brighton, Minnesota, Region 5. 
CERCLIS No. MND006192694. Preliminary report, 15:10274 
(R;US) 

Health assessment for McGraw-Edison Corporation, Calhoun 
County, Michigan, Region 5. CERCLIS No. MID005339676. 
Preliminary report, 15:10256 (R;US) 

Health assessment for Metal Working Shop Site, Lake Ann, 
Michigan, Region 5. CERCLIS No. MID980992952. Prelimi- 
nary report, 15:10257 (R;US) 

Health assessment for Midwest Industrial Waste Disposal Com- 
pany, Inc. (Midco Il) NPL (National Priorities List) Site, 5900 
Industrial Highway, Gary, Indiana, Region 5. CERCLIS No. 
IND980679559. Final report, 15:10224 (R;US) 

Health assessment for Midwest Manufacturing/North Farm, Kel- 
logg, lowa, Region 7. CERCLIS No. IAD069625655. Final 
report, 15:10337 (R;US) 

Health assessment for Monroe Auto Equipment Company, 
Cozad, Nebraska, Region 7. CERCLIS No. NED007263619. 
Preliminary report, 15:10350 (R;US) 

Health assessment for Moss-American, Milwaukee, Wisconsin, 
Region 5. CERCLIS No. WID039052626. Preliminary report, 
15:10297 (R;US) 

Health assessment for NL Industries/Taracorp Lead Site, Gran- 
ite City, Madison County, Illinois, Region 5. CERCLIS No. 
ILD096731468. Preliminary report, 15:10211 (R;US) 

Health assessment for National Lead Industries/Taracorp/Gokden 
Auto, St. Louis Park, Minnesota, Region 5. CERCLIS No. 
MND097891634. Final report, 15:10275 (R;US) 

Health assessment for National Presto Industries, Eau Claire, 
Wisconsin, Region 5. CERCLIS No. WID006196174. Prelimi- 
nary report, 15:10310 (R;US) 

Health assessment for North Bronson Industrial Area, Branch 
County, Michigan, Region 5. CERCLIS No. MID005480900. 
Preliminary report, 15:10261 (R;US) 

Health assessment for Northernaire Plating Company National 
Priorities List (NPL) Site, Cadillac, Michigan, Region 5. CER- 
CLIS No. MID020883609. Final report, 15:10262 (R;US) 

Health assessment for Novaco Industries National Priorities List 
(NPL) Site, Temperance, Michigan, Region 5. CERCLIS No. 
MID084566900. Final report, 15:10263 (R;US) 

Health assessment for Old Inger, Ascension Parish, Darrow, 
Louisiana, Region 6. CERCLIS No. LAD980745533. Final re- 
port, 15:10317 (R;US) 


INDUSTRIAL WASTES 
Water Pollution 


Health assessment for Organic Chemicals, Inc., Grandville, 
Michigan, Region 5. CERCLIS No. MID990858003. Prelimi- 
nary report, 15:10186 (R;US) 

Health assessment for Ott/Story/Cordova Chemical, M 
County, Muskegon, Michigan, Region 5. CERCLIS No. 
MID061 74240. Preliminary report, 15:10187 (R;US) 

Health assessment for Outboard Marine Corporation, 
Waukegan, Illinois, Region 5. CERCLIS No. ILD000802827. 
Preliminary report, 15:10210 (R;US) 

Health assessment for Packaging Corporation of America, Filer 
City, Manistee County, Michigan, Region 5. CERCLIS No. 
MID980794747. Preliminary report, 15:10188 (R;US) 

Health assessment for Parson’s Casket Hardware, Belvedere, 
Illinois, Region 5. CERCLIS No. ILD005252432. Preliminary 
report, 15:10208 (R;US) 

Health assessment for Prestolite Battery Division, Vincennes, 
Knox County, Indiana, Region 5. CERCLIS No. 
IND006377048. Preliminary report, 15:10221 (R;US) 

Health assessment for Reilly Tar and Chemical Company, Mar- 
ion County, Indianapolis, Indiana, Region 5. CERCLIS No. 
IND000807107. Preliminary report, 15:10220 (R;US) 

Health assessment for Reilly Tar and Chemical Corporation 
Site, St. Louis Park, Hennepin County, Minnesota, Region 5. 
CERCLIS No. MND980609804. Preliminary report, 15:10247 
(R;US) 

Health assessment for Republic Steel Quarry, Elyria, Lorain 
County, Ohio, Region 5. CERCLIS No. OHD980903447. Pre- 
liminary report, 15:10294 (R;US) 

Health assessment for Ritari Post and Pole Site, Sebeka, Min- 
nesota, Region 5. CERCLIS No. MND980904064. Preliminary 
report, 15:10246 (R;US) 

Health assessment for Rockwell International, Allegan, Michi- 
gan, Region 5. CERCLIS No. MID006028062. Preliminary 
report, 15:10190 (R;US) 

Health assessment for Roto-Finish Company, Kalamazoo, 
Michigan, Region 5. CERCLIS No. MiID005340088. Prelimi- 
nary report, 15:10192 (R;US) 

Health assessment for Sheridan Disposal Services (SDS) Pro- 
posed National Priorities List Site, Hemstead, Texas, Region 6. 
CERCLIS No. TXD062132147. Final report, 15:10332 (R;US) 

Health assessment for Shiawassee River, Livingston and Shi- 
awassee Counties, Michigan, Region 5. CERCLIS No. 
MID980794473. Preliminary report, 15:10243 (R;US) 

Health assessment for South Andover National Priorities List 
(NPL) Site, Andover, Minnesota, Region 5. CERCLIS No. 
MND980609614. Final report, 15:10245 (R;US) 

Health assessment for South Cavalcade National Priorities List 
(NPL) Site, Houston, Harris County, Texas, Region 6. CER- 
CLIS No. TXD980810386. Final report, 15:10333 (R;US) 

Health assessment for Spartan Chemical Company, Wyoming, 
Michigan, Region 5. CERCLIS No. MID079300125. Prelimi- 
nary report, 15:10242 (R;US) 

Health assessment for St. Louis River/US Steel, St. Louis 
River/Interlake/Duluth Tar, Duluth, Minnesota, Region 5. 
CERCLIS No. MND039045430. Final report, 15:10244 (R;US) 

Health assessment for St. Regis Paper Company National Prior- 
ities List (NPL) Site, Cass Lake, Minnesota, Region 5. 
CERCLIS No. MND057597940. Final report, 15:10248 (R;US) 

Health assessment for Sturgis Municipal Wells, St. Joseph 
County, Michigan, Region 5. CERCLIS No. MID980703011. 
Preliminary report, 15:10241 (R;US) 

Health assessment for Summit National NPL (National Priorities 
List) Site, Deerfield, Portage County, Ohio, Region 5. CER- 
CLIS No. OHD980609994. Final report, 15:10296 (R;US) 

Health assessment for Union Scrap Iron and Metal Company, 
Minneapolis, Minnesota, Region 5. CERCLIS No. 
MND022949192. Preliminary report, 15:10249 (R;US) 

Health assessment for Velsicol Chemical Corporation (St. Louis 
Plant Site), Gratict County, Michigan, Region 5. CERCLIS 
No. MID000722439. Preliminary report, 15:10265 (R;US) 

Health assessment for Velsicol Chemical Corporation NPL (Na- 
tional Priorities List) Site, Marshall, Clark County, Iilinois, 
Region 5. CERCLIS No. ILD000814673. Final report, 
15:10218 (R;US) 
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INDUSTRIAL WASTES 
Water Pollution 


Health assessment for Waste Management of Michigan, Ottawa 
County, Holland, Michigan, Region 5. CERCLIS No. 
MID0601 79587. Preliminary report, 15:10266 (R;US) 

Health assessment for Wayne Waste (Wayne Reclamation and 
Recycling Co., Inc.), Columbia City, Whitley County, Indiana, 
Region 5. CERCLIS No. IND048989479. Preliminary report, 
15:10227 (R;US) 

Health assessment for Whitehall Wells, Whitehall, Michigan, 
Region 5. CERCLIS No. MID980701254. Preliminary report, 
15:10267 (R;US) 

Health assessment for Whittaker Corporation National Priorities 
List (NPL) Site, Minneapolis, Hennepin County, Minnesota, 
Region 5. CERCLIS No. MND006252233. Final report, 
15:10183 (R;US) 

Use of Selenastrum capricornutum to assess the toxicity poten- 
tial of surface and ground-water contamination caused by 
chromium waste, 15:11429 (R;US) 


Wood Wastes 

Report on the technical development work of environmental pro- 
tection and effective use of resources in the fiscal 1988. 
Actual discharge condition of industrial waste according to the 
industry and scale classifications of work places, 15:10179 
(R;JP;in Japanese) 

INDUSTRY 

See also AGRICULTURE 

AUTOMOTIVE INDUSTRY 
CERAMICS INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
CONSTRUCTION INDUSTRY 
ELECTRIC POWER INDUSTRY 
FOOD INDUSTRY 
GLASS INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SAND INDUSTRY 
PETROLEUM INDUSTRY 
PLASTICS INDUSTRY 
WOOD PRODUCTS INDUSTRY 

Electric power saving options in the Netherlands, 15:10036 
(R;NL;In Dutch) 

Industrial cogeneration: situation, proposals and merits, 
15:10160 (RA;IT;In Italian) 

Industry partnerships with the Oak Ridge National Laboratory, 
15:10006 (R;US) 

MIMES - a model for integrating the material flow with the en- 
ergy system, 15:10361 (RA;Fl) 

Needs for strategic R&D in support of improved energy 
efficiency in the processing industries: Views of research ex- 
perts: Final report, 15:10178 (R;LU) 

Preventative environmental protection strategy: preliminary re- 
sults of an experiment in Landskrona, Sweden, 15:10362 
(RA;Fl) 

Promotion of the rational use of energy: Experience and pro- 
grams of ENEL (italy), 15:10367 (RA;IT;In Italian) 

Prospects for the composite development and utilization of elec- 
tric power. Report on Japan-China joint research, 15:10064 
(R;JP;iIn Japanese) 

Role of energy manager through Italian Law 308, 15:10163 
(RA;IT;In Italian) 

INERTIAL CONFINEMENT 

Present and future performance of the Nova laser system, 
15:12119 (J;US) 

INERTIAL CONFINEMENT FUSION DEVICES 

See ICF DEVICES 


INFLATABLE SEALS 
Evaluation of the leakage behavior of inflatable seals subject to 
severe accident conditions, 15:9816 (R;US) 
INFORMATION 
See also DATA 
Federal scientific and technical information in an electronic age: 
Opportunities and challenges, 15:12172 (R;US) 
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Study of new communication system for power supplier and 
customers. Proposal of complex communication network uti- 
lizing existing transfer network, 15:9895 (R;JP;In Japanese) 

INFORMATION DISSEMINATION 

Federal scientific and technical information in an electronic age: 

Opportunities and challenges, 15:12172 (R;US) 
INFORMATION SYSTEMS 

Distributed database management systems, 15:11471 (RA;US) 

EMBL/NIH database workshop, February 1987: Existing data 
collections relevant to molecular biology, 15:11470 (RA;US) 

FY 1989 update to the Information Resources Management re- 
view plan: FY 1989-FY 1991 cycle, 15:10043 (R;US) 

Nuclear waste: Quarterly report on DOE’s nuclear waste pro- 
gram as of September 30, 1988, 15:9281 (R;US) 

Software futures - biotechnology - 5 years, 15:11473 (RA;US) 

INFRARED THERMOGRAPHY 
Analysis of heat input effects in passive thermographic NDE, 
15:11046 (BA;US) 
INHIBITORS (ENZYME) 
See ENZYME INHIBITORS 
INHOMOGENEOUS PLASMA 

Mode conversion and absorption of lower-hybrid waves in inho- 
mogeneous magnetic fields, 15:12000 (D;US) 

Multi-scale particle-in-cell plasma simulation: Timestep control 
criteria and some tests, 15:12071 (BA;US) 

INJECTION (BEAMS) 
See BEAM INJECTION 
INSOLATION 

Method of detailed expression for sun duration to utilize solar 
energy, 15:9511 (RA;JP;in Japanese) 

Study on the estimation of the global solar radiation from meteo- 
rological satellite data, 15:9510 (RA;JP;in Japanese) 

INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULATING LIMITERS 

See LIMITERS 
INSULATION (ELECTRICAL) 

See ELECTRICAL INSULATION 
INSULATION (THERMAL) 

See THERMAL INSULATION 
INSULATORS (ELECTRICAL) 

See ELECTRICAL INSULATORS 
INTEGRATED CIRCUITS 

Communication complexity of solving a polynomial equation, 
15:12143 (R;US) 

Contribution of passive regions into electric charge collected by 
the p-n junctions from a track of a distant particle, 15:11245 
(RA;SU;in Russian) 

Effect of nuclear reactions in the problem of single failures, 
15:11244 (RA;SU;In Russian) 

In-situ characterization of carrier mobility in field effect transis- 
tors, 15:10994 (BA;US) 

Manufacturing process control with VLSI-compatible sensors, 
15:10968 (BA;US) 

Silicon-on-insulator materials and devices, 15:11253 (J;US) 

Three-dimensional image processing for acoustic microscopy, 
15:10935 (BA;US) 

INTERACTING BOSON MODEL 
Deformed single-particle levels in the boson-fermion model, 
15:11844 (J;US) 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
INTERFACES 

Contacting surfaces: A problem in fatigue and diffusion bonding, 
15:10488 (J;US) 

Investigations into the infiltration kinetics, wettability, and interfa- 
cial bond strength of Al/SiC composites. Annual report, 
15:10618 (R;US) 

Noncontacting diagnostics of hostile processes, 15:10854 (B;US) 

Reflection of ultrasonic waves by flaws in thick composites, 
15:11033 (BA;US) 

INTERFACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 





INTERFERENCE 
Microwave screening on digital radio communication links due 
to multicircuit power transmission lines, 15:9898 (R;JP;In 
Japanese) 
INTERFEROMETERS 
See also FABRY-PEROT INTERFEROMETER 
Compact portable diffraction moire interferometer, 15:11274 
(P;US) 
Embedded fiber optic strain sensor, 15:10976 (BA;US) 
Image scanning heterodyne microinterferometer, 15:10912 
(BA;US) 
New shearing interferometer for real-time characterization of 
cryogenic laser fusion targets, 15:12124 (J;US) 
Temperature insensitive fiber optic sensor for acoustic wave de- 
tection, 15:10967 (BA;US) 
INTERFEROMETRY 
Single beam interferometry of a thermal bump: 
15:10927 (BA;US) 


INTERMEDIATE MASS NUCLEI 

See also ARGON 41 

CALCIUM 45 
ERBIUM 149 
IODINE 125 
IODINE 131 
IRON 57 
NICKEL 56 
STRONTIUM 90 
TITANIUM 43 
YTTRIUM 89 

Measurement of mean energies of photo-neutron spectra and 
their analysis in the frameworks of statistical model, 15:11806 
(RA;SU;In Russian) 

Measurement of resonance integrals for reactor materials in the 
standard 1/E neutron spectrum field (sup 197Au, sup 50Ti, 
sup 51V, sup 55Mn, sup 59Co, sup 64Ni, sup 71Ga, sup 
93Nb, sup 107Ag, sup 115in, sup 181Ta, sup 186W, sup 
232Th, sup 238U targets.), 15:11807 (RA;SU) 

INTERMEDIATE-LEVEL RADIOACTIVE WASTES 

Volume reduction amd conditoning of ILW and LLW at ENEA 

Casaccia Center (Italy), 15:9266 (R;IT) 
INTERMETALLIC COMPOUNDS 

ANL-3 - Investigation of the effects of microalloy constituents, 
surface treatment, and oxidation conditions of the development 
and breakdown of protective oxide scales, 15:10575 (RA;US) 

BCL-3 - Investigation of the effects of microalloy constituents, sur- 
face treatment, and oxidation conditions on the development 
and breakdown of protective oxide scales, 15:10576 (RA;US) 

Corrosion and mechanical properties of alloys in FBC and 
mixed-gas environments, 15:10574 (RA;US) 

Development of surface treatments and alloy modifications for 
corrosion-resistant oxide scales, 15:10579 (RA;US) 

INEL-2 - Consolidation of rapidly solidified aluminide metal pow- 
ders, 15:10567 (RA;US) 

ORNL-2-(F) - Development of iron aluminides, 15:10569 (RA;US) 

OSU-2 - Fundamental study of aluminizing and chromizing pro- 
cesses, 15:10570 (RA;US) 

INTERNAL COMBUSTION ENGINES 

See also DIESEL ENGINES 

GAS TURBINE ENGINES 

US Army workshop on low-heat-rejection engines (4th). Ses- 
sions report for 29-31 March 1989, 15:10390 (R;GB) 

US Army workshop on low-heat-rejection engines (4th). Sum- 
mary of presentations 29-31 March 1989, 15:10391 (R;GB) 

INTERNAL CONVERSION 

Inverse and higher-order processes of internal conversion, 

15:11897 (RA;JP;iIn Japanese) 
INTERNATIONAL ORGANIZATIONS 

See also EUROPEAN COMMUNITIES 

Industry partnerships with the Oak Ridge National Laboratory, 
15:10006 (R;US) 

INTERPLANETARY MAGNETIC FIELDS 

Application of cosmic ray fluctuations to diagnosing the inter- 

planetary medium, 15:11678 (RA;HU) 


Il-theory, 


ION BEAMS 


ISEE 3 observations of solar wind thermal electrons with 
T,>T ||, 15:11702 (J;US) 

The features of connection of cosmic ray anisotropy with the 
sector structure of the interplanetary magnetic field for 1964- 
1985 period, 15:11683 (RA;HU) 

INTERPLANETARY SPACE 

Dimensionality effects in hybrid simulations of high Mach num- 
ber collisioniess perpendicular shocks, 15:11701 (J;US) 

New methods and results in the field of interplanetary propaga- 
tion, 15:11673 (RA;HU) 

Toward a descriptive model of solar particles in the heliosphere, 
15:11664 (R;US) 

INTERSTITIAL WATER 

Identification of mobile water in bitumen reservoirs using the nu- 

clear magnetic log, 15:9162 (RA;CA) 
INTRUSION DETECTION SYSTEMS 

A fiber optic weight monitor for intrusion sensing applications, 

15:11263 (R;US) 
INVERTEBRATES 

See also ECHINODERMS 

Biological monitoring of Upper Three Runs Creek, Savannah 
River Plant, Aiken County, South Carolina: Macroinvertebrate 
stream assessments prior to release of F/H area ETF effluent 
discharge, July 1987—October 1988, 15:11464 (R;US) 

Results of interim reports on the F/H effluent treatment facility 
biological monitoring program: Revision 2, 15:11466 (R;US) 

IODINE 

Effect of ion-molecular interactions and solvent nature on iodine 
electrochemical behaviour, 15:10760 (RA;SU;Iin Russian) 

Peculiarities of iodine complexing in nonaqueous solutions ac- 
cording to the data on resonance Raman spectroscopy, 
15:10752 (RA;SU;In Russian) 

IODINE 125 

Activity measurements of '=|: international comparison (June 

1988), 15:11883 (R;ZA) 
IODINE 127 BEAMS 

Equilibrium charge state of fast heavy ions in solids. Measure- 

ments of post ionization effects, 15:11899 (R;FR) 
{ODINE 131 

Combined effect of 111 and osteotropic radionuclide of °°Sr and 
45Ca, 15:11547 (RA;SU;In Russian) 

Lung tissue injury in case of intratracheal administration of 
147Nd + 147Pm and 191], 15:11545 (RA;SU;In Russian) 

Pecularities of peripheral blood morphological content in rats in 
case of combined irradiation of lungs and thyroid, 15:11546 
(RA;SU;In Russian) 

Response of oxidation-reduction enzymes to internal and exter- 
nal irradiation, 15:11544 (RA;SU;In Russian) 

IODINE CHLORIDES 

Peculiarities of complexing in the systems nitriles-interhalogens, 

15:10750 (RA;SU;in Russian) 
IODINE COMPOUNDS 

See also IODINE CHLORIDES 

Thermal conductivity of quasi-one dimensional conductors, 
15:10543 (R;US) 

IODINE IODIDES 
See \ODINE 
ION BEAMS 
See also ARGON 40 BEAMS 
IODINE 127 BEAMS 
KRYPTON 84 BEAMS 
SULFUR 32 BEAMS 

Composition and thickness of multilayer foils using MeV ion- 
beam techniques, 15:10724 (BA;US) 

Current-limiting mechanisms in electron- and ion-beam experi- 
ments. Technical report for period ending August 1989, 
15:11708 (R;US) 

Growth of epitaxical SiC layers onto on- and off-axis 6H-SiC 
substrates by ion beam deposition, 15:10523 (R;US) 

Influence of ion beam mixing on the growth of high temperature 
oxide superconducting thin film, 15:10540 (R;US) 

Intense ion beam K-alpha measurements on PBFA Il, 15:11164 
(BA;US) 

Radioactive beams, 15:11147 (BA;US) 
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ION EXCHANGE MEMBRANES 


ION EXCHANGE MEMBRANES 

See MEMBRANES 

ION IMPLANTATION 

Modulated interference effects and thermal wave monitoring of 
high-dose ion implantation in semiconductors, 15:10993 
(BA;US) 

ION SOURCES 

See also ALPHA SOURCES 

lon spectra of vacuum arc plasma with compound and alloy 
cathodes, 15:12019 (J;US) 

ION-ATOM COLLISIONS 

Excitation of atoms and molecules in collisions with fast, highly 
charged ions: Progress report January 1, 1987—January 1, 
1990, 15:11717 (R;US) 

Hot nuclei studies with a 4Pi-neutron detector, 15:11820 (R;FR) 

Stopping power of gases for heavy ions. Gas-solid effect Il. 2-6 
MeV/u Cu, Kr and Ag projectiles, 15:11863 (R;FR) 

Stopping power of gases for heavy ions. Gas-solid effect. |. 2-13 
MeV/u Ne and Ar projectiles, 15:11862 (R;FR) 

Study of low mass dimuons produced in the interactions of 450 
GeV/c protons ona beryllium target, 15:11712 (R;FR;In French) 

1ON-ION COLLISIONS 

An optical model description of momentum transfer in heavy ion 
collisions, 15:11837 (RA;US) 

1ON-MOLECULE COLLISIONS 

An overview of atomic and molecular processes in critical veloc- 
ity ionization, 15:11966 (BA;US) 

Disturbation of Bragg additivity law for energy losses in targets 
with compound chemical composition, 15:11893 (RA;SU;In 
Russian) 

Excitation of atoms and molecules in collisions with fast, highly 
charged ions: Progress report January 1, 1987—January 1, 
1990, 15:11717 (R;US) 

Stopping power of gases for heavy ions. Gas-solid effect Il. 2-6 
MeV/u Cu, Kr and Ag projectiles, 15:11863 (R;FR) 

Stopping power of gases for heavy ions. Gas-solid effect. |. 2-13 
MeV/u Ne and Ar projectiles, 15:11862 (R;FR) 

ION-SELECTIVE ELECTRODES 
Characterization of an ion-selective electrode wall-jet detector 
for flow injection analysis, 15:10731 (J;US) 
IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONIZATION 
Analysis of the distribution of X-ray characteristic production us- 
ing the Monte Carlo methods, 15:11723 (RA;AR;In Spanish) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZING RADIATIONS 
See also COSMIC RADIATION 
GAMMA RADIATION 
X RADIATION 

Analyses of combined mortality data on workers at the Hanford 
Site, Oak Ridge National Laboratory, and Rocky Flats Nu- 
clear Weapons Plant, 15:11606 (J;US) 

Radiation injury, 15:9833 (BA;US) 

IONOSPHERE 

Current-limiting mechanisms in electron- and ion-beam experi- 
ments. Technical report for period ending August 1989, 
15:11708 (R;US) 

Electrodynamics of the polar-cusp ionosphere: A case study, 
15:11709 (R;US) 

IONS (ATOMIC) 
See ATOMIC IONS 
IRIDIUM 

Method of making a cathode from tungsten and iridium powders 
using a reaction product from reacting barium peroxide with 
an excess of tungsten as the impregnant, 15:9939 (P;US) 

IRON 

See also |IRON-ALPHA 

Angularly resolved second harmonic generation study of the air- 
formed oxide on iron, 15:10596 (J;US) 

Differential neutron production cross sections and neutron yields 
from stopping-length targets for 113-MeV protons, 15:11813 
(J;US) 
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Fe II lines in the presence of photospheric oscillations, 15:11667 
(R;US) 

Fischer-Tropsch slurry phase process variations to understand 
wax formation: Final technical report, 15:9493 (R;US) 

Formation of local moments on iron in alkali-metal hosts, 
15:10509 (J;US) 

Mechanism of iron catalysis of carbon monoxide decomposition 
in refractories, 15:10597 (J;US) 

Minerals deposited as thin films: Determination of iron and tita- 
nium, 15:10705 (RA;AR;In Spanish) 

Review of magnetoacoustic residual stress measurement tech- 
nique for iron-like ferromagnetic alloys, 15:11074 (BA;US) 

IRON 56 TARGET 

Statistical simulation of neutron interactions with uranium, lead, 
iron and carbon nuclei at neutron energy in the 20-100 MeV 
range, 15:11832 (RA;SU;In Russian) 

IRON 57 

Magnetic properties of icosahedral Al-Mo-Fe and Al-Ta-Fe al- 
loys, 15:10508 (J;US) 

Synchrotron radiation studies of nuclear-resonant scattering in 
the presence of strong electronic charge scattering, 15:11907 
(J;US) 

IRON ALLOYS 
See also FERRITE 
IRON BASE ALLOYS 

Anisotropy and microstructure of high-coercivity rare earth per- 
manent magnets. Final report, 15:10804 (R;AT) 

Application of molecular dynamics to the study of hydrogen em- 
brittlement in Ni-Cr-Fe alloys, 15:10511 (J;US) 

Aqueous corrosion of iron aluminides, 15:10583 (RA;US) 

Development and evaluation of coatings and claddings for pro- 
tection of high temperature alloys used in coal conversion 
processes: COST 501, CCR 2: Final report, September 
1983—August 1987, 15:10419 (R;LU) 

Induced effects in Fe-Ni-Cr austenitic alloys by electron irradia- 
tion, 15:10420 (R;FR;In French) 

Irradiation-induced amorphization and elastic shear instability in 
intermetailic compounds, 15:10464 (R;US) 

Magnetic properties of icosahedral Al-Mo-Fe and Al-Ta-Fe al- 
loys, 15:10508 (J;US) 

IRON BASE ALLOYS 

See also STEELS 

In-situ scanning electron microscopy studies of erosion and 
erosion-corrosion, 15:10580 (RA;US) 

UES-3 - Investigation of the effects of microalloy constituents, sur- 
face treatments and oxidation conditions on the development 
and breakdown of protective oxide scales, 15:10582 (RA;US) 

IRON CHLORIDES 

Solution thermodynamics of first-row transition elements: Molal 
volumes of aqueous MnClo, Mn(ClO4)o, CoCle, Co(ClO4)o, 
FeClo, and Fe(ClO4)o, from 15 to 55sup OC, 15:10770 (J;US) 

IRON COMPOUNDS 
See also IRON CHLORIDES 
IRON OXIDES 
Gas-phase study of Fe*-benzyne with alkanes, 15:10773 (J;US) 
IRON IONS 

A collection of electron excitation collision strengths for iron 
ions. Fe 17-Fe 1, 15:11721 (R;IT) 

Auger electron emission from Na-like Fe ions excited in colli- 
sions of 170-keV Fe'’+ on He and Ne, 15:11737 (J;US) 

Fe Il lines in the presence of photospheric oscillations, 15:11667 
(R;US) 

IRON OXIDES 

Angularly resolved second harmonic generation study of the air- 
formed oxide on iron, 15:10596 (J;US) 

Long term reliability of desulfurization sorbent for hot coal gas. 
Influence of carbon deposition (Part 1), 15:9039 (R;JP;In 
Japanese) 

IRON-ALPHA 
Detection of creep damage by ultrasonics, 15:10479 (BA;US) 
IRRADIATION CAPSULES 

Experiments on tritium behavior in beryllium, (1): Fabrication of 

capsules for neutron irradiation, 15:10850 (R;JP;in Japanese) 





ITALY 


Transportation Sector 


IRRADIATION DEVICES 
Laboratory x-ray irradiator for cellular radiobiology research 
studies: Dosimetry report. Technical report, 15:11197 (R;US) 
IRRADIATION RIGS 
See IRRADIATION DEVICES 
IRRIGATION 

Microorganism levels in air near spray irrigation of municipal 
waste water: The Lubbock Infection Surveillance Study, 
15:11322 (R;US) 

Transmission of enteric disease associated with wastewater irri- 
gation: A prospective epidemiological study, 15:11417 (R;US) 

ISOAMYLASE 
See AMYLASE 
ISOBARS (NUCLEON) 
See N*BARYONS 
ISOCHRONOUS CYCLOTRONS 
See also ALICE CYCLOTRON 
RCNP CYCLOTRON 

Mean energy polarized neutron source, 15:11151 (RA;SU;In 

Russian) 
ISODOSE CURVES 

Advantages and particularities of moving field therapy in se- 

lected sites, 15:11511 (RA;CS;In Czech) 
ISOELECTRONIC ATOMS 

Wavelengths and energy levels for the Cu | isoelectronic se- 

quence Ru'5*+ through U®*+, 15:11734 (J;US) 
ISOTOPE DATING 

A determination of a marine shell radiocarbon standard suitable 
for New Zealand coastal waters based on bomb carbon mea- 
surements from Wellington coastal sea water, 15:10719 (R;NZ) 

ISOTOPE DILUTION 

[Quality control programs for isotope dilution mass spectrome- 
try]: Foreign trip report, October 23—November 15, 1989, 
15:11236 (R;US) 

ISOTOPE PRODUCTION REACTORS 

See also FNR REACTOR 

HFIR REACTOR 

JRR-3 REACTOR 

MNR REACTOR 
TRIGA-2-ROME REACTOR 
UFTR REACTOR 

Helium production in mixed-spectrum fission reactors, 15:9797 
(BA;US) 

ITALIAN ORGANIZATIONS 

The promotion of the rational use of energy: Indications from 
First Convention of the Italian Federation for Energy Conser- 
vation, 15:10388 (RA;IT;in Italian) 

ITALIAN TRIGA-MARK-Il REACTOR 

See TRIGA-2-ROME REACTOR 

ITALY 
Automotive Industry 

Energy management in Fiat Auto, Italy, 15:10161 (RA;IT;In Ital- 
ian) 

Chemical Industry 

Evolution of energy intensity in the national chemical industry of 
Italy: Overview, forecasting to the year 2000, investments 
and incentives, 15:10165 (RA;IT;In Italian) 

District Heating 

Is district heating through cogeneration stil! viable in Italy?, 

15:10368 (RA;IT;In Italian) 
Electric Power Industry 

Industrial promotion relative to thermal power plant design and 
fabrication: ENEA (Italy) program progress report, 15:10008 
(RA;IT;In Italian) 

Energy Conservation 

ENEA interventions in the sector of the rational use of energy, 
15:10027 (RA;IT;In Italian) 

ENEA’s (Italian Commission for Alternative Energy Sources) 
contribution to energy rationalization in Italy, 15:10030 
(RA;IT;In Italian) 

Energy conservation in Italian iron and steel industry: present 
situation and proposals, 15:10162 (RA;IT;In Italian) 

Energy conservation in Italy: opportunities and obstacles, 
15:10024 (RA;IT;In Italian) 


Energy conservation in the Italian steel industry: Present state 
and future trends, 15:10166 (RA;IT;In Italian) 

Energy conservation: state of the art and prospectives. FIRE 
(Italy) proposals, 15:10023 (RA;IT;In Italian) 

Financing of energy conservation programs: Financial sources 
and evaluation methods for investment planning, 15:9958 
(RA;IT; In Italian) 

International seminar on energy saving. Proceedings. Rome, 
12-13 Sep 1988, 15:10105 (R;IT;!n Italian) 

National economic advantages derived from energy conserva- 
tion programs in Italy, 15:10029 (RA;IT;In Italian) 

Prospectives for energy conservation: Necessity for clarity, 
15:10387 (RA;IT;In Italian) 

The rational use of energy in the industrial sector, 15:10026 
(RA;IT;In Italian) 

Energy Consumption 

Evolution of transportation systems and impact upon energy 

consumption, 15:10067 (RA;IT;In Italian) 
Energy Policy 

Energy conservation: state of the art and prospectives. FIRE 
(Italy) proposals, 15:10023 (RA;IT;In Italian) 

Energy management in Fiat Auto, Italy, 15:10161 (RA;IT;in Ital- 
ian) 

Energy saving in existing buildings in Italy, 15:10108 (RA;IT;In 
Italian) 

National economic advantages derived from energy conserva- 
tion programs in Italy, 15:10029 (RA;IT;In Italian) 

Role of energy manager through Italian Law 308, 15:10163 
(RA;IT;In Italian) 

Environmental Policy 

Energy conservation in Italian iron and steel industry: present 
situation and proposals, 15:10162 (RA;IT;In Italian) 

Energy conservation: state of the art and prospectives. FIRE 
(Italy) proposals, 15:10023 (RA;IT;In Italian) 

Role of energy manager through Italian Law 308, 15:10163 
(RA;IT;in Italian) 

Government Policies 

Is district heating through cogeneration still viable in Italy?, 

15:10368 (RA;IT;In Italian) 
Hydroelectric Power Plants 

Short term planning of hydroelectric resources using network 

flow optimization techniques, 15:9497 (R;IT;In Italian) 
Industry 

Industrial cogeneration: situation, proposals and merits, 
15:10160 (RA;IT;In Italian) 

Role of energy manager through Italian Law 308, 15:10163 
(RA;IT;In Italian) 

Metal industry 

Energy conservation in Italian iron and steel industry: present 
situation and proposals, 15:10162 (RA;IT;In Italian) 

Energy conservation in the Italian steel industry: Electric are fur- 
nace efficiency, 15:10167 (RA;IT;In Italian) 

Energy conservation in the Italian steel industry: Present state 
and future trends, 15:10166 (RA;IT;In italian) 

Nuclear Industry 

Industrial promotion relative to thermal power plant design and 
fabrication: ENEA (Italy) program progress report, 15:10008 
(RA;IT;In Italian) 

Pollution Regulations 

Assessing the effects of different regulatory scenarios on air pol- 
lutant emissions generated by fossil fuels: The case of the 
new Italian Energy Plan, 15:9643 (R;IT) 

Radiation Protection Laws 

Revision of Italian radiation protection legislation: Adjustment to 

suit European legislation, 15:9464 (R;IT;In Italian) 
Research Programs 

Nuclear reactor safety: Research programs carried out in Italy 

(1986), 15:9803 (R;IT;In Italian) 
Transportation Sector 

Energy conservation in Italy: opportunities and obstacles, 
15:10024 (RA;IT;In Italian) 

Evolution of transportation systems and impact upon energy 
consumption, 15:10067 (RA;IT;In Italian) 
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ITER TOKAMAK 


ITER TOKAMAK 
ITER Experts’ meeting on density limits, 15:11957 (R;US) 


J 


J PSI-3097 MESONS 
Phenomenological study of nucleus-nucleus collision, 15:11778 
(R;ES;In Spanish) 
J-3105 RESONANCES 
See JPSI-3097 MESONS 
JAPAN 
DNA database activities in Japan, 15:11478 (RA;US) 
Development of Japanese nine-region econometric model. 
Electricty demand block, 15:10060 (R;JP;in Japanese) 
Lightning observations on Japan Sea coast in winter, 15:9908 
(R;JP;in Japanese) 
Prospects for the composite development and utilization of elec- 
tric power. Report on Japan-China joint research, 15:10064 
(R;JP;in Japanese) 
JAPAN RESEARCH REACTOR-3 
See JRR-3 REACTOR 
JEJUNUM 
See SMALL INTESTINE 
JET REACTORS 
See _ JET TOKAMAK 


JET TOKAMAK 

Empirical evaluation of three-electron quantum-electrodynamics 
effects from lithiumlike resonance lines of elements Z=22—42 
in the Tokamak Fusion Test Reactor and Joint European 
Torus tokamaks, 15:12016 (J;US) 

The LIDAR Thomson scattering diagnostic on JET, 15:11954 
(R;GB) 

JOB TRAINING 
See TRAINING 
JOINTS 
See also PIPE JOINTS 
SOLDERED JOINTS 
WELDED JOINTS 

Acousto-optic measurement of micromechanical resonance for 
adhesive bond integrity, 15:11016 (BA;US) 

Adhesive joint characterization by leaky guided interface waves, 
15:11014 (BA;US) 

Application of ultrasonic resonance technique at 300 MHz to the 
detection of disbonds in a multilayer structure, 15:11015 
(BA;US) 

Development of a pulse-echo ultrasonic squirter for detection of 
first layer delamination in composite structures, 15:10959 
(BA;US) 

Dispersive ultrasonic waves in adhesive bonds, 15:11013 
(BA;US) 

Nonlinear effects in the reflection from adhesive bonds, 
15:11012 (BA;US) 

Numerically enhanced thermal inspection of shuttle solid rocket 
motor inhibitor/liner/fuel bondline, 15:11070 (BA;US) 

Parallel thermal wave IR video imaging of polymer coatings and 
adhesive bonds, 15:11010 (BA;US) 

Reflectivity measurements at the interface of two bonded solid 
halfspaces, 15:11011 (BA;US) 

The NDT of adhesive joints using ultrasonic spectroscopy, 
15:11009 (BA;US) 

Thermographic detection of delaminations in laminated struc- 
tures, 15:11040 (BA;US) 

Using a large aperture, phase insensitive array transducer to im- 
prove ultrasonic detection of disbonds at a rough interface, 
15:10958 (BA;US) 

JOSEPHSON JUNCTIONS 

A 1-kbit Josephson random access memory using variable 

threshold cells, 15:11137 (J;US) 
JRR-3 REACTOR 

[Isotope driven critical scattering and phase separation from 
mixtures of deuterated and protonated polymers]: Foreign trip 
report, November 4—16, 1989, 15:11864 (R;US) 
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K 


K REACTOR 
Westinghouse independent safety review of Savannah River 
production reactors, 15:9826 (R;US) 
KO1 
See KAONS NEUTRAL SHORT-LIVED 


K02 
See KAONS NEUTRAL LONG-LIVED 
KAONS 
See also KAONS MINUS 
KAONS PLUS 
Indications of a Al=1/2 rule in the strong coupling regime, 
15:11797 (J;US) 
Summary and concluding remarks, 15:11760 (R;CA) 
Weak matrix elements of kaons, 15:11772 (R;US) 
KAONS 1 

See KAONS NEUTRAL SHORT-LIVED 
KAONS 2 

See KAONS NEUTRAL LONG-LIVED 
KAONS MINUS 

Subthreshold antiproton, K~, K+, and energetic-pion production 
in relativistic nucleus-nucleus collisions, 15:11842 (J;US) 

KAONS NEUTRAL LONG-LIVED 

Dominance of long distance effects in the K.-Kg mass differ- 
ence, 15:11785 (R;JP) 

Measurement of the branching ratio for the decay K,°—yy, 
15:11771 (J;US) 

New experimental limits on K,°- we and K,°—ee branching ra- 
tios, 15:11770 (J;US) 

KAONS NEUTRAL SHORT-LIVED 

Dominance of long distance effects in the K.-Kg mass differ- 

ence, 15:11785 (R;JP) 
KAONS PLUS 

Search for a light Higgs boson in the decay Kt—7x*hH, 
H—* w-, 15:11769 (J;US) 

Subthreshold antiproton, K~, K*, and energetic-pion production 
in relativistic nucleus-nucleus collisions, 15:11842 (J;US) 

KAPPA-725 RESONANCES 

See MESONS 

KEROGEN 

Computer-assisted interpretation of pyrolysis mass spectra of two 
oil shales and their corresponding kerogens, 15:9180 (J;US) 

Molecular properties and thermal transformations of oil shale 
kerogens from in situ 1H NMR data, 15:9179 (J;US) 

KIDNEYS 

Modeling of laser ablation and fragmentation of biological cal- 
culi, 15:12080 (BA;US) 

Nuclear magnetic resonance. Present results and its application 
to renal pathology. Experimental study of hydronephrosis, 
15:11490 (R;FR;In French) 

KLYSTRONS 
Linear mode competition studies in multi-cavity gyroklystron am- 
plifiers, 15:11988 (BA;US) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KRYPTON 

Gas-chromotographic analysis of low-boiling high-purity gases 
with the use of helium ionizing detection (Gases: Kr, Xe.), 
15:10714 (RA;SU;In Russian) 

The components of the photoionization cross section in the VUV 
and soft x-ray region, 15:11729 (BA;US) 

Thermal annealing of solid Kr precipitates in Ni, 15:10413 (R;US) 

Tunneling ionization of noble gases in a high-intensity laser 
field, 15:11736 (J;US) 

X-Ray and vacuum ultraviolet interaction data bases, calcula- 
tions, and measurements, 15:11727 (B;US) 

KRYPTON 84 BEAMS 

Equilibrium charge state of fast heavy ions in solids. Measure- 

ments of post ionization effects, 15:11899 (R;FR) 
KRYPTON IONS 
Thermal annealing of solid Kr precipitates in Ni, 15:10413 (R;US) 





KUR REACTOR 
The instrumental developments for researches on neutron 
physics at KUR (5 MW), 15:9766 (RA;SU) 


KYOTO UNIVERSITY REACTOR 
See KUR REACTOR 


L 


L CODES 
Distribution system efficiency improvement: Program and user 
manual: Version 1.0, 15:9905 (R;US) 
L REACTOR 
Westinghouse independent safety review of Savannah River 
production reactors, 15:9826 (R;US) 
LA REINA REACTOR 
See RESEARCH REACTORS 


LAKE SUPERIOR 

Sediment reworking and transport in eastern lake superior: In- 

situ rare-earth element tracer studies, 15:11413 (R;US) 
LAKES 

See also GREAT LAKES 

Alkalinity regulation in soft-water Florida lakes, 15:11438 (R;US) 

Chemical and biological characteristics of Emerald Lake and the 
streams in its watershed and the responses of the lake and 
streams to acidic deposition. Final report, 15:11420 (R;US) 

Evaluation of trend-detection techniques for use in water-quality 
monitoring programs, 15:11410 (R;US) 

Fiscal Year 1988 program report: New Jersey Center for 
Coastal and Eenvironmental Studies, 15:11435 (R;US) 

Health assessment for Torch Lake, Houghton County, Michigan, 
Region 5. CERCLIS No. MID980901946. Preliminary report, 
15:11422 (R;US) 

Influence of the small lake on land and sea breeze, 15:11308 
(R;JP;in Japanese) 

Paleoecological analysis of lake-acidification trends in Nrth 
America and Europe using diatoms and chrysophytes. Draft 
report (Final), 15:11460 (R;US) 

Regional Integrated Lake-Watershed Acidification Study (RIL- 
WAS): Major findings for Adirondack and Blue Ridge 
Mountains: Final report, 15:11408 (R;US) 

Regional patterns of sulfur retention in watersheds of the East- 
ern US, 15:11440 (R;US) 

Steady-state model to determine lake resources at risk to acid 
deposition in the Sierra Nevada, California. Final report, 
1988-1989, 15:11419 (R;US) 

Watershed versus in-lake alkalinity generation: A comparison of 
rates using input-output studies, 15:11412 (R;US) 

LAMPF Il SYNCHROTRON 

A white neutron source from 1 to 400 MeV - facility and experi- 

ments, 15:11153 (RA;SU) 


LAND APPLICATION 
See GROUND DISPOSAL 


LAND FILLS 
See SANITARY LANDFILLS 


LAND POLLUTION 

Evaluation of solidification/stabilization as a best demonstrated 
available technology for contaminated soils, 15:11393 (R;US) 

Health assessment for University of Minnesota Rosemount Re- 
search Center (RRC) NPL (National Priorities List) Site, 
Dakota County, Minnesota, Region 5. CERCLIS No. 
MND980613780. Final report, 15:9979 (R;US) 

Health assessment for Velsicol Chemical Corporation NPL (Na- 
tional Priorities List) Site, Marshall, Clark County, Illinois, 
Region 5. CERCLIS No. ILD000814673. Final report, 
15:10218 (R;US) 

Municipal-waste combustion ash and leachate characterization 
monofill baseline year. Woodburn Monofill, Woodburn, Ore- 
gon. Final report, 15:10374 (R;US) 

Biodegradation 

Biodegradation of chemicals at trace concentrations. Final re- 

port, 1 May 1986-30 April 1989, 15:11401 (R;US) 


LAND POLLUTION 
Environmental Exposure 


Environmental Exposure 

Health assessment for A.Y. McDonald Foundry, Dubuque, lowa, 
Region 7. CERCLIS No. |AD005103882. Preliminary report, 
15:10334 (R;US) 

Health assessment for Adrian Municipal Well Field, Adrian, Min- 
nesota, Region 5. CERCLIS No. MND980904023. Preliminary 
report, 15:10268 (R;US) 

Health assessment for Agate Lake Scrap Yard, Cass County, 
Minnesota, Region 5. CERCLIS No. MND980898068. Final 
report, 15:10269 (R;US) 

Health assessment for Algoma City Landfill, Algoma, Wisconsin, 
Region 5. CERCLIS No. WID980610380. Preliminary report, 
15:9991 (R;US) 

Health assessment for Alsco Anaconda National Priorities List 
(NPL) site, Gnadenhutten, Ohio, Region 5. CERCLIS No. 
OHD057243610. Preliminary report, 15:10184 (R;US) 

Health assessment for American Chemical Service, Incorpo- 
rated, Griffith, Lake County, Indiana, Region 5. CERCLIS No. 
IND016360265. Preliminary report, 15:10217 (R;US) 

Health assessment for Arcanum Iron and Metal Co., Arcanum, 
Ohio Region 5. CERCLIS No. OHD017506171. Final report, 
15:10301 (R;US) 

Health assessmentfor Arkansas City Dump National Priorities List 
(NPL) Site, Arkansas City, Cowley County, Kansas, Region 7. 
CERCLIS No. KSD980500789. Final report, 15:11441 (R;US) 

Health assessment for Atchison, Topeka, and Santa Fe (ATSF) 
Railway Company NPL (National Priorities List) Site, Clovis, 
Curry County, New Mexico, Region 6. CERCLIS No. 
NMD043158591. Final report, 15:10316 (R;US) 

Health assessment for Auto lon, Kalamazoo County, Michigan, 
Region 5. CERCLIS No. MID980794382. Preliminary report, 
15:10229 (R;US) 

Health assessment for Aviex, Niles, Michigan, Region 5. CER- 
CLIS No. MID980794556. Final report, 15:10264 (R;US) 

Health assessment for Barrels, Inc., Lansing, Michigan, Region 
5. CERCLIS No. MID017188673. Preliminary report, 
15:10230 (R;US) 

Health assessment for Bee Cee Manufacturing Company, 
Malden, Missouri, Region 7. CERCLIS No. MOD980860522. 
Preliminary report, 15:10341 (R;US) 

Health assessment for Belvidere Municipal Landfill No. 1 Na- 
tional Priorities List (NPL) Site, Belvidere, Boone County, 
Illinois, Region 5. CERCLIS No. ILD980497663. Final report, 
15:10375 (R;US) 

Health assessment for Big D Campground, Kingsville, Ohio, Re- 
gion 5. CERCLIS No. OHD980611735. Preliminary report, 
15:9985 (R;US) 

Health assessment for Buckeye Reclamation Company, St. 
Clairsville, Belmont County, Ohio, Region 5. CERCLIS No. 
OHD980509657. Preliminary report, 15:10283 (R;US) 

Health assessment for Burlington Northern Railroad Brainerd Na- 
tional Priorities List (NPL) Site, Brainerd, Minnesota, Region 5. 
CERCLIS No. MND000686196. Final report, 15:10271 (R;US) 

Health assessment for Burrows Sanitation Landfill National Pri- 
orities List (NPL) Site, Hartford, Van Buren County, Michigan, 
Region 5. CERCLIS No. MID980410617. Final report, 
15:9970 (R;US) 

Health assessment for Butterworth Landfill, Kent County, Michi- 
gan, Region 5. CERCLIS No. MiD062222997. Preliminary 
report, 15:10233 (R;US) 

Health assessment for Cemetery Industrial Waste Dump, Rose 
Township, Michigan, Region 5. CERCLIS No. MID980794663. 
Preliminary report, 15:10234 (R;US) 

Health assessment for Chemplex Chemical Company, Clinton, 
lowa, Region 7. CERCLIS No. IAD045372836. Preliminary re- 
port, 15:10335 (R;US) 

Health assessment for Cherokee County-Galena Subsite Na- 
tional Oriorities List (NPL) Site, Galena, Cherokee County, 
Kansas, Region 7. CERCLIS No. KSD980741862. Prelimi- 
nary report, 15:10343 (R;US) 

Health assessment for City Disposal Corporation Landfill, Madi- 
son, Wisconsin, Region 5. CERCLIS No. WID980610646. 
Preliminary report, 15:10303 (R;US) 
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LAND POLLUTION 
Environmental Exposure 


Health assessment for Cliffs Dow Site, Marquette, Michigan, 
Region 5. CERCLIS No. MID980679666. Final report, 
15:10239 (R;US) 

Health assessment for Conservation Chemical Company, 
Kansas City, Missouri, Region 7. CERCLIS No. 
MOD00082$9705. Final report, 15:10342 (R;US) 

Health assessment for Cornhusker Army Ammunition Plant, 
Grand Island, Nebraska, Region 7. CERCLIS No. 
NE2213820234. Preliminary report, 15:11449 (R;US) 

Health assessment for Coshocton, City Landfill, Coshocton, 
Ohio, Region 5. CERCLIS No. OHD980509830. Final report, 
15:9984 (R;US) 

Health assessment for Crab Orchard National Wildlife Refuge, 
Marion, Illinois, Region 5. CERCLIS No. IL8143609487. Final 
report, 15:10199 (R;US) 

Health assessment for Cross Brothers NPL (National Priorities 
List) Site, Pembroke, Illinois, Region 5. CERCLIS No. 
ILD980792303. Preliminary report, 15:10198 (R;US) 

Health assessment for Crystal Chemical Company, Houston, 
Texas, Region 6. CERCLIS No. TXD990707010. Final report, 
15:10324 (R;US) 

Health assessment for Crystal City Airport, Crystal City, Texas, 
Region 6. CERCLIS No. TXD980864763. Final report, 
15:10325 (R;US) 

Health assessment for Delavan Municipal Well No. 4, Delavan, 
Wisconsin, Region 5. CERCLIS No. WID980820062. Prelimi- 
nary report, 15:10302 (R;US) 

Health assessment for E.H. Schilling Landfill, lronton, Lawrence 
County, Ohio, Region 5. CERCLIS No. OHD980509847. Pre- 
liminary report, 15:10282 (R;US) 

Health assessment for Electrovoice (Cecil St. Area), Berrien 
County, Michigan, Region 5. CERCLIS No. MID005068143. 
Preliminary report, 15:10238 (R;US) 

Health assessment for FMC (Fridley), Fridley, Minnesota, Re- 
gion 5. CERCLIS No. MND006481543. Final report, 15:10278 
(R;US) 

Health assessment for Findett Groundwater Site (Hayford 
Bridge Road), St. Charles, Missouri, Region 7. CERCLIS No. 
MOD006333975. Preliminary report, 15:10344 (R;US) 

Health assessment for Firestone Landfill, Noblesville, Indiana, 
Region 5. CERCLIS No. IND980605877. Preliminary report, 
15:11423 (R;US) 

Health assessment for Folkertsma Refuge, Kent County, Grand 
Rapids, Michigan, Region 5. CERCLIS No. MID980609366. 
Preliminary report, 15:10237 (R;US) 

Health assessment for Ford Motor Sludge Lagoon, Ypsilanti, 
Michigan, Region 5. CERCLIS No. MID981089246. Prelimi- 
nary report, 15:10236 (R;US) 

Health assessment for Frit Industries, Walnut Ridge, Arkansas, 
Region 6. CERCLIS No. ARD059636456. Preliminary report, 
15:10321 (R;US) 

Health assessment for Fulbright Landfill, Springfield, Greene 
County, Missouri, Region 7. CERCLIS No. MOD980631 139. 
Final report, 15:11444 (R;US) 

Health assessment for G & H Landfill National Priorities List 
(NPL) Site, Macomb County, Michigan, Region 5. CERCLIS 
No. MID980410823. Final report, 15:9982 (R;US) 

Health assessment for Grand Traverse Overall Supply Com- 
pany, Leelanau County, Michigan, Region 5. CERCLIS No. 
MID017418559. Preliminary report, 15:10250 (R;US) 

Health assessment for H. Brown Company, Inc., Kent County, 
Michigan, Region 5. CERCLIS No. MID017015136. Prelimi- 
nary report, 15:10251 (R;US) 

Health assessment for Hagen Farm Site, Stoughton, Wisconsin, 
Region 5. CERCLIS No. WID980610059. Preliminary report, 
15:10311 (R;US) 

Health assessment for Hunts Disposal Landfill, Caledonia, Wis- 
consin, Region 5. CERCLIS No. WID980511919. Preliminary 
report, 15:9989 (R;US) 

Health assessment for Industrial Transformer NPL (National Pri- 
orities List) Site, Houston, Harris County, Texas, Region 6. 
Final report, 15:10328 (R;US) 

Health assessment for International Mineral and Chemical Cor- 
poration (IMC) East Plant NPL (National Priorities List) 


Site, Terre Haute, Indiana, Region 5. CERCLIS No. 
INT190010876. Final report, 15:10213 (R;US) 

Health assessment for lonia City Landfill, lonia, Michigan, Re- 
gion 5. CERCLIS No. MID980794416. Preliminary report, 
15:10252 (R;US) 

Health assessment for J and L Landfill, Rochester Hills, Oak- 
land County, Michigan, Region 5. CERCLIS No. 
MID0980609440. Preliminary report, 15:10253 (R;US) 

Health assessment for John Deere Dubuque Works National 
Priorities List (NPL) Site, Dubuque, Dubuque County, lowa, 
Region 7. CERCLIS No. IAD005269527. Final report, 
15:10336 (R;US) 

Health assessment for Johns-Manville Disposal Area, 
Waukegan, Illinois, Region 5. CERCLIS No. ILD005443544. 
Final report, 15:10196 (R;US) 

Health assessment for Joliet Army Plant (Manufacturing Area), 
Joliet, Illinois, Region 5. CERCLIS No. IL7213820460. Prelim- 
inary report, 15:10203 (R;US) 

Health assessment for Joliet Army Plant, Joliet, Illinois, Region 
5. CERCLIS No. 1L0210090049. Preliminary report, 15:10202 
(R;US) 

Health assessment for Joslyn Manufacturing and Supply Com- 
pany, Brooklyn Center, Minnesota, Region 5. CERCLIS No. 
MND044799856. Preliminary report, 15:10280 (R;US) 

Health assessment for KL Avenue Landfill, Kalamazoo County, 
Michigan, Region 5. CERCLIS No. MID980506463. Prelimi- 
nary report, 15:10254 (R;US) 

Health assessment for Kem-Pest, Cape Girardeau, Cape Gi- 
rardeau County, Missouri, Region 7. CERCLIS No. 
MOD980631113. Preliminary report, 15:10345 (R;US) 

Health assessment for Koch Refining Company, Rosemount, 
Minnesota, Region 5. CERCLIS No. MND000686071. Prelimi- 
nary report, 15:9141 (R;US) 

Health assessment for Koppers Company, Inc. National Priori- 
ties List (NPL) Site, Galesburg, Illinois, Region 5. CERCLIS 
No. ILD990817991. Final report, 15:10212 (R;US) 

Health assessment for Koppers Company, Inc., National Priori- 
ties List (NPL) Site, Texarkana, Texas, Region 6. CERCLIS 
No. TXD980623904. Final report, 15:10329 (R;US) 

Health assessment for Lake City Army Ammunition Plant, Lake 
City, Jackson County, Missouri, Region 7. CERCLIS No. 
MO3213890012. Preliminary report, 15:11445 (R;US) 

Health assessment for Lake Sandy Jo Landfill, Gary, Indiana, 
Region 5. CERCLIS No. IND980500524. Final report, 
15:9968 (R;US) 

Health assessment for Lauer 1 Sanitary Landfill, Menomonee 
Falls, Wisconsin, Region 5. CERCLIS No. WID058735994. 
Preliminary report, 15:9988 (R;US) 

Health assessment for Lee Chemical, Liberty, Missouri, Region 
7. CERCLIS No. MOD980853519. Preliminary report, 
15:10346 (R;US) 

Health assessment for Lindsay Manufacturing Company, Lind- 
say, Nebraska, Region 7. CERCLIS No. NED0O68645696. 
Preliminary report, 15:10349 (R;US) 

Health assessment for Long Prairie ground water contamination 
site, Long Prairie, Minnesota, Region 5. CERCLIS No. 
MND980904072. Final report, 15:10273 (R;US) 

Health assessment for Louisiana Army Ammunition Plant, 
Shreveport, Webster County, Louisiana, Region 6. CERCLIS 
No. LA0213820533. Preliminary report, 15:10318 (R;US) 

Health assessment for MacGillis and Gibbs Company/Bell Lum- 
ber and Pole Company, New Brighton, Minnesota, Region 5. 
CERCLIS No. MND006192694. Preliminary report, 15:10274 
(R;US) 

Health assessment for Main Street Well Field, Elkhart, Indiana, 
Region 5. CERCLIS No. IND980794358. Preliminary report, 
15:9967 (R;US) 

Health assessment for Mason County Landfill National Priorities 
List (NPL) Site, Pere Marquette Township, Mason County, 
Michigan, Region 5. CERCLIS No. MID980794465. Final re- 
port, 15:9983 (R;US) 

Health assessment for McGraw-Edison Corporation, Calhoun 
County, Michigan, Region 5. CERCLIS No. MID005339676. 
Preliminary report, 15:10256 (R;US) 
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Health assessment for Metal Working Shop Site, Lake Ann, 
Michigan, Region 5. CERCLIS No. MID980992952. Prelimi- 
nary report, 15:10257 (R;US) 

Health assessment for Midwest Industrial Waste Disposal Com- 
pany, Inc. (Midco Il) NPL (National Priorities List) Site, 5900 
Industrial Highway, Gary, Indiana, Region 5. CERCLIS No. 
IND980679559. Final report, 15:10224 (R;US) 

Health assessment for Midwest Manufacturing/North Farm, Kel- 
logg, lowa, Region 7. CERCLIS No. IAD069625655. Final 
report, 15:10337 (R;US) 

Health assessment for Moss-American, Milwaukee, Wisconsin, 
Region 5. CERCLIS No. WID039052626. Preliminary report, 
15:10297 (R;US) 

Health assessment for NL Industries/Taracorp Lead Site, Gran- 
ite City, Madison County, Illinois, Region 5. CERCLIS No. 
ILD096731468. Preliminary report, 15:10211 (R;US) 

Health assessment for National Industrial Environmental Ser- 
vices, Furley, Kansas, Region 7. CERCLIS No. 
KSD070902952. Final report, 15:11442 (R;US) 

Health assessment for National Lead Industries/Taracorp/Golden 
Auto, St. Louis Park, Minnesota, Region 5. CERCLIS No. 
MND097891634. Final report, 15:10275 (R;US) 

Health assessment for Ninth Avenue Dump National Priorities 
List (NPL) Site, Gary, Indiana, Region 5. CERCLIS No. 
IND980794432. Final report, 15:10223 (R;US) 

Health assessment for North Bronson Industrial Area, Branch 
County, Michigan, Region 5. CERCLIS No. MID005480900. 
Preliminary report, 15:10261 (R;US) 

Health assessment for North Cavalcade Street National Priori- 
ties List (NPL) Site, Houston, Texas, Region 6. CERCLIS No. 
TXD980873343. Final report, 15:10330 (R;US) 

Health assessment for North U Drive, Springfield, Missouri, Re- 
gion 7. CERCLIS No. MOD007163108. Preliminary report, 
15:11446 (R;US) 

Health assessment for Northernaire Plating Company National 
Priorities List (NPL) Site, Cadillac, Michigan, Region 5. CER- 
CLIS No. MID020883609. Final report, 15:10262 (R;US) 

Health assessment for Nowers Landfill National Priorities List 
(NPL) Site, Pickaway County, Ohio, Region 5. CERCLIS No. 
OHD980509616. Final report, 15:10285 (R;US) 

Health assessment for Oak Grove Sanitary Landfill, Oak 
Grove Township, Minnesota, Region 5. CERCLIS No. 
MND980904056. Final report, 15:9976 (R;US) 

Health assessment for Oakdale Disposal Site, (ODS) National 
Priorities List (NPL) Site, Washington County, Minnesota, Re- 
gion 5. CERCLIS No. MND980609515. Final report, 15:9977 
(R;US) 

Health assessment for Obee Road NPL (National Priorities List) 
Site, Obeeville, Kansas, Region 7. CERCLIS No. 
KSD980631766. Final report, 15:11443 (R;US) 

Health assessment for Old Mill Site, Rock Creek, Ohio, Region 5. 
CERCLIS No. OHD980510200. Final report, 15:10292 (R;US) 

Health assessment for Onalaska Municipal Landfill, Onalaska, 
Wisconsin, Region 5. CERCLIS No. WID980821656. Final re- 
port, 15:9993 (R;US) 

Health assessment for Ormet, Hannibal, Monroe County, Ohio, 
Region 5. CERCLIS No. OHD004379970. Preliminary report, 
15:10293 (R;US) 

Health assessment for Packaging Corporation of America, Filer 
City, Manistee County, Michigan, Region 5. CERCLIS No. 
MID980794747. Preliminary report, 15:10188 (R;US) 

Health assessment for Perham Arsenic National Priorities List 
(NPL) Site, Perham, Minnesota, Region 5. CERCLIS No. 
MND980609572. Final report, 15:9975 (R;US) 

Health assessment for Petoskey Municipal Well/Petoskey Man- 
ufacturing Co., Petoskey, Michigan, Region 5. CERCLIS No. 
MID006013049. Preliminary report, 15:10189 (R;US) 

Health assessment for Petro-Chemical Systems, Inc. National 
Priorities List (NPL) Site, Shiloh, Liberty County, Texas, Re- 
gion 6. CERCLIS No. TXD980873350. Preliminary report, 
15:10331 (R;US) 

Health assessment for Prestolite Battery Division, Vincennes, 
Knox County, Indiana, Region 5. CERCLIS No. 
IND006377048. Preliminary report, 15:10221 (R;US) 


LAND POLLUTION 
Environmental Exposure 


Health assessment for Quality Plating, Sikeston, Missouri, Re- 
gion 7. CERCLIS No. MOD980860555. Preliminary report, 
15:10347 (R;US) 

Health assessment for Reilly Tar and Chemical Company, Mar- 
ion County, Indianapolis, Indiana, Region 5. CERCLIS No. 
IND000807107. Preliminary report, 15:10220 (R;US) 

Health assessment for Reilly Tar and Chemical Corporation 
Site, St. Louis Park, Hennepin County, Minnesota, Region 5. 
CERCLIS No. MND980609804. Preliminary report, 15:10247 
(R;US) 

Health assessment for Republic Steel Quarry, Elyria, Lorain 
County, Ohio, Region 5. CERCLIS No. OHD980903447. Pre- 
liminary report, 15:10294 (R;US) 

Health assessment for Ritari Post and Pole Site, Sebeka, Min- 
nesota, Region 5. CERCLIS No. MND980904064. Preliminary 
report, 15:10246 (R;US) 

Health assessment for Rockwell International, Allegan, Michi- 
gan, Region 5. CERCLIS No. MID006028062. Preliminary 
report, 15:10190 (R;US) 

Health assessment for Rose Township/Demode Road, Oakland 
County, Michigan, Region 5. CERCLIS No. MID980499842. 
Final report, 15:10191 (R;US) 

Health assessment for Roto-Finish Company, Kalamazoo, 
Michigan, Region 5. CERCLIS No. MID005340088. Prelimi- 
nary report, 15:10192 (R;US) 

Health assessment for Sanitary Landfill Company, Dayton, 
Ohio, Region 5. CERCLIS No. OHD093895787. Preliminary 
report, 15:9986 (R;US) 

Health assessment for Savanna Army Depot, Savanna, Carroll 
County, lilinois, Region 5. CERCLIS No. 1L0213820376. Pre- 
liminary report, 15:10207 (R;US) 

Health assessment for Schmalz Dump NPL (National Priorities 
Lst) Site, Harrison, Wisconsin, Region 5. CERCLIS No. 
WID980820096. Final report, 15:9992 (R;US) 

Health assessment for Scrap Processing, Inc., Taylor 
County, Medford, Wisconsin, Region 5. CERCLIS No. 
WID046536785. Preliminary report, 15:10309 (R;US) 

Health assessment for Shenandoah Stables NPL (National 
Priorities List) Site, Lincoln County, Missouri, Region 7. CER- 
CLIS No. MOD980685838. Final report, 15:11395 (R;US) 

Health assessment for Sheridan Disposal Services (SDS) Pro- 
posed National Priorities List Site, Hemstead, Texas, Region 6. 
CERCLIS No. TXD062132147. Final report, 15:10332 (R;US) 

Health assessment for Shiawassee River, Livingston and Shi- 
awassee Counties, Michigan, Region 5. CERCLIS No. 
MID980794473. Preliminary report, 15:10243 (R;US) 

Health assessment for Skinner Landfill, West Chester, Butler 
County, Ohio, Region 5. CERCLIS No. OHD063963714. Pre- 
liminary report, 15:9987 (R;US) 

Health assessment for South Andover National Priorities List 
(NPL) Site, Andover, Minnesota, Region 5. CERCLIS No. 
MND980609614. Final report, 15:10245 (R;US) 

Health assessment for South Cavalcade National Priorities List 
(NPL) Site, Houston, Harris County, Texas, Region 6. CER- 
CLIS No. TXD980810386. Final report, 15:10333 (R;US) 

Health assessment for Southside Sanitary Landfill, Indianapolis, 
Indiana, Region 5. CERCLIS No. IND980607360. Preliminary 
report, 15:9966 (R;US) 

Health assessment for Spartan Chemical Company, Wyoming, 
Michigan, Region 5. CERCLIS No. MID079300125. Prelimi- 
nary report, 15:10242 (R;US) 

Health assessment for Spickler Landfill, Spencer, Wisconsin, 
Region 5. CERCLIS No. WID980902969. Preliminary report, 
15:10381 (R;US) 

Health assessment for Springfield Township Dump Site, Oak- 
land County, Michigan, Region 5. CERCLIS No. 
MID980499966. Final report, 15:9971 (R;US) 

Health assessment for St. Augusta Sanitary Landfill/Engen 
Dump, St. Augusta Township, Minnesota, Region 5. CERCLIS 
No. MND981002256. Preliminary report, 15:9973 (R;US) 

Health assessment for St. Louis River/US Steel, St. Louis 
River/Interlake/Duluth Tar, Duluth, Minnesota, Region 5. 
CERCLIS No. MND039045430. Final report, 15:10244 (R;US) 
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LAND POLLUTION 


Environmental Exposure 


Health assessment for St. Regis Paper Company National Prior- 
ities List (NPL) Site, Cass Lake, Minnesota, Region 5. 
CERCLIS No. MND057597940. Final report, 15:10248 (R;US) 

Health assessment for Stoughton City Landfill, Stoughton, Wis- 
consin, Region 5. CERCLIS No. WID980901219. Preliminary 
report, 15:10308 (R;US) 

Health assessment for Summit National NPL (National Priorities 
List) Site, Deerfield, Portage County, Ohio, Region 5. CER- 
CLIS No. OHD980609994. Final report, 15:10296 (R;US) 

Health assessment for TRW Proposed National Priorities List 
(NPL) Site, Minerva, Stark County, Ohio, Region 5. CERCLIS 
No. OHD004179339. Final report, 15:10306 (R;US) 

Health assessment for Tenth Street Dump/Junkyard Site, Okla- 
homa City, Oklahoma, Region 6. CERCLIS No. 
OKD980620967. Preliminary report, 15:9994 (R;US) 

Health assessment for Thermo Chem, Inc., Muskegon, Michi- 
gan, Region 5. CERCLIS No. MID044567162. Preliminary 
report, 15:10194 (R;US) 

Health assessment for Times Beach Site, Times Beach, St. 
Louis County, Missouri, Region 7. CERCLIS No. 
MOD980685226. Final report, 15:11396 (R;US) 

Health assessment for Tinker Air Force Base NPL (National 
Priorities List) Site, Oklahoma City, Oklahoma County, Okla- 
homa, Region 6. CERCLIS No. OK1571724391. Final report, 
15:9995 (R;US) 

Health assessment for Tri-County Landfil/Waste Management, 
Douth Elgin, Illinois, Region 5. CERCLIS No. ILD048306138. 
Preliminary report, 15:9965 (R;US) 

Health assessment for Tri-State Plating, Bartholomew County, 
Columbus, Indiana, Region 5. CERCLIS No. 006038764. Pre- 
liminary report, 15:10226 (R;US) 

Health assessment for Union Scrap Iron and Metal Company, 
Minneapolis, Minnesota, Region 5. CERCLIS No. 
MND022949192. Preliminary report, 15:10249 (R;US) 

Health assessment for United Scrap Lead Site, Miami County, 
Ohio, Region 5. CERCLIS No. OHD018392928. Final report, 
15:10305 (R;US) 

Health assessment for Valley Park Tce, Valley Park, Missouri, 
Region 7. CERCLIS No. MOD980968341. Preliminary report, 
15:11447 (R;US) 

Health assessment for Van Dale Junkyard, Marietta, Ohio, Re- 
gion 5. CERCLIS No. OHD980794606. Preliminary report, 
15:10304 (R;US) 

Health assessment for Velsicol Chemical Corporation (St. Louis 
Plant Site), Gratiot County, Michigan, Region 5. CERCLIS 
No. MID000722439. Preliminary report, 15:10265 (R;US) 

Health assessment for Vogel Paint and Wax, Maurice, Sioux 
County, lowa, Region 7. CERCLIS No. IAD980630487. Final 
report, 15:10339 (R;US) 

Health assessment for Waite Park ground-water contamination 
site, Waite Park, Minnesota, Region 5. CERCLIS No. 
MND981002249. Final report, 15:10377 (R;US) 

Health assessment for Waste Disposal Engineering, Inc. Sani- 
tary Landfill site, Andover, Minnesota, Region 5. CERCLIS 
No. MND980609119. Final report, 15:9964 (R;US) 

Health assessment for Waste Management of Michigan, Ottawa 
County, Holland, Michigan, Region 5. CERCLIS No. 
MID0601 79587. Preliminary report, 15:10266 (R;US) 

Health assessment for Wedzeb Enterprises, Inc., Lebanon, Indi- 
ana, Region 5. CERCLIS No. IND980794374. Preliminary 
report, 15:10228 (R;US) 

Health assessment for Wheeling Disposal Service, Amazonia, 
Missouri, Region 7. CERCLIS No. MOD000830554. Prelimi- 
nary report, 15:11448 (R;US) 

Health assessment for Whittaker Corporation National Priorities 
List (NPL) Site, Minneapolis, Hennepin County, Minnesota, 
Region 5. CERCLIS No. MND006252233. Final report, 
15:10183 (R;US) 


Ground Disposal 
Health assessment for Tri-State Plating, Bartholomew County, 
Columbus, Indiana, Region 5. CERCLIS No. 006038764. Pre- 
liminary report, 15:10226 (R;US) 
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Remedial Action 

Health assessment for A and F Materials Company, Greenup, 
Illinois, Region 5. CERCLIS No. ILD980397079. Final report, 
15:10204 (R;US) 

Health assessment for Acme Solvents Reclamation, Inc., Win- 
nebago County, lilinois, Region 5. CERCLIS No. 
ILD053219259. Final report, 15:10201 (R;US) 

Health assessment for Bayou Sorrel, Bayou Sorrel, Louisiana, 
Region 6. CERCLIS No. LAD980745541. Final report, 
15:10319 (R;US) 

Health assessment for Boise Cascade (BC) National Priorities 
List (NPL) Site, Fridley, Anoka County, Minnesota, Region 5. 
CERCLIS No. MND053417515. Final report, 15:10270 (R;US) 

Health assessment for Byron Salvage Yard, Byron, Illinois, Re- 
gion 5. CERCLIS No. ILD010236230. Final report, 15:10200 
(R;US) 

Health assessment for Environmental Conservation and Chemi- 
cal Ccorporation, Zionsville, Indiana, Region 5. CERCLIS No. 
IND084259951. Final report, 15:10215 (R;US) 

Health assessment for Harris (Farley Street), Houston, Texas, 
Region 6. CERCLIS No. TXD980745582. Final report, 
15:10326 (R;US) 

Health assessment for Highlands Acid Pit National Priorities List 
(NPL) Site, Harris County, Texas, Region 6. CERCLIS No. 
TXD9805 14996. Final report, 15:10327 (R;US) 

Health assessment for Minker/Stout/Romaine Creek Site, Impe- 
rial, Jefferson County, Missouri, Region 7. CERCLIS No. 
MOD980741912. Final report, 15:11394 (R;US) 

Health assessment for Norman Poer Farm National Priorities 
List (NPL) Site, Hancock County, Indiana, Region 5. CER- 
CLIS No. IND980684583. Final report, 15:10222 (R;US) 

Health assessment for Nutting Truck and Caster Com- 
pany, Faribault, Minnesota, Region 5. CERCLIS No. 
MND006154017. Final report, 15:10276 (R;US) 

Health assessment for Old Inger, Ascension Parish, Darrow, 
Louisiana, Region 6. CERCLIS No. LAD980745533. Final re- 
port, 15:10317 (R;US) 

Health assessment for Royal Hardage Industrial Hazardous 
Waste Land Disposal Facility, Criner, Oklahoma, Region 6. 
CERCLIS No. OKD000400093. Final report, 15:10323 (R;US) 

Health assessment for Seymour Recycling Corporation, Sey- 
mour, Indiana, Region 5. CERCLIS No. IND040313017. Final 
report, 15:10219 (R;US) 

In-situ stabilization/solidification of PCB (polychlorinated 
biphenyls)-contaminated soil, 15:11398 (R;US) 

Installation-Restoration Program Stage 3. McClellan Air Force 
Base quality-assurance project plan. Final report, November 
1987-August 1989, 15:10364 (R;US) 

Superfund Record of Decision (EPA Region 1): Pinette’s Sal- 
vage Yard, Aroostook County, ME. (First remedial action), 
May 1989. Final report, 15:10240 (R;US) 

Superfund Record of Decision (EPA Region 3): Hebelka Auto 
Salvage Yard, Weisenburg Township Lehigh County, PA. 
(First remedial action), March 1989, 15:9981 (R;US) 

Superfund Record of Decision (EPA Region 4): Amnicola Dump 
Site, Chattanooga, TN. (First remedial action), March 1989. 
Final report, 15:9980 (R;US) 

Superfund Record of Decision (EPA Region 4): Brown Wood 
Preserving site, Live Oak, Florida (First remedial action) Au- 
gust 1988. Final report, 15:10195 (R;US) 

Superfund Record of Decision (EPA Region 4): Cape Fear 
Wood Preserving, NC. (First Remedial Action), June 1989. Fi- 
nal report, 15:10355 (R;US) 

Superfund Record of Decision (EPA Region 4): Chemtronics, 
NC. (Amendment), April 1989, 15:10354 (R;US) 

Superfund Record of Decision (EPA Region 5): Gales- 
burg/Koppers, IL. (First Remedial Action), June 1989. Final 
report, 15:10353 (R;US) 

Superfund Record of Decision (EPA Region 9): IBM (Interna- 
tional Business Machines), San Jose, CA. (First remedial 
action), December 1988. Final report, 15:10286 (R;US) 





Water Pollution 

Health assessment for Chemcentral, Grand Rapids, Michigan, 
Region 5. CERCLIS No. 980477079. Preliminary report, 
15:10235 (R;US) 

LAND POLLUTION CONTROL 

Biodegradation modeling at aviation-fuel spill site, 15:9140 
(R;US) 

LAND RECLAMATION 

A review of the various techniques of soil rehabilitation in a rural 
environment following an accidental atmospheric release from 
a nuclear plant, 15:9799 (R;FR;In French) 

LAND TRANSPORT 

See also RAIL TRANSPORT 

Expert systems in transportation, 15:10150 (R;US) 
LAND USE 

Regional approach for assessing attainable surface water qual- 

ity: An Ohio case study, 15:11411 (R;US) 

LANDFILLS 

See SANITARY LANDFILLS 
LANGMUIR OSCILLATIONS 

See PLASMA WAVES 
LANL 

Publications of Los Alamos research 1988, 15:10017 (R;US) 
LANTHANIDES 

See RARE EARTHS 
LANTHANUM 

Solvent extraction spectral methods of high-purity material anal- 

ysis: state and prospects, 15:10711 (RA;SU;In Russian) 
LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM OXIDES 
LANTHANUM COMPOUNDS 

See also LANTHANUM OXIDES 

Oxidative coupling of methane over perovskite-type oxides, 
15:9149 (J;US) 

Possible origins of high-T(c) superconductivity, 15:10517 (R;US) 

Synthesis of air-sinterable lanthanum chromite powders, 
15:10082 (R;US) 

LANTHANUM IONS 

Discrepancies between caiculated and observed energies for 4s- 

4p transitions in highly charged Cu-like ions, 15:11740 (J;US) 
LANTHANUM OXIDES 

Magnetic field dependence of ultrasound velocity in high-7, su- 
perconductors, 15:10616 (J;US) 

Phenomenological model of the magnetic properties of 
Lap_,Sr,yCuO4_,, 15:10613 (J;US) 

Scaling law and flux pinning in polycrystalline La; g5Sro.45CuO,z, 
15:10611 (J;US) 

LASER FUSION REACTORS 

Characterization of carbon z-pinch implosions for a recombina- 
tion x-ray laser in H-like C ions, 15:11975 (BA;US) 

The “delfin” laser thermonuclear installation: Operational com- 
plex and future directions, 15:12061 (B;US) 

Vector and parallel implementation of a 2-D fluid dynamics code 
for inertial confinement fusion on an IBM 3090-VF vector mul- 
tiprocessor, 15:12154 (R;IT) 

LASER MATERIALS 

Elimination of platinum inclusions in phosphate laser glasses, 
15:12059 (R;US) 

Organization of the topical meeting on tunable solid-state lasers. 
Held in North Falmouth, Massachusetts on May 1-3 1989. Fi- 
nal report, 30 August 1988-30 August 1989, 15:11105 (R;US) 

LASER RADIATION 

Delamination and crack detection by the synchronous heating 
method: Theoretical aspects, 15:11002 (BA;US) 

Impulse photothermal evaluation of materials via frequency 
modulated optical reflectance |: Theory, 15:10924 (BA;US) 

Impulse photothermal evaluation of materials via frequency mod- 
ulated optical reflectance II: Experimental, 15:10925 (BA;US) 

Laser generation of narrow band ultrasound, 15:10910 (BA;US) 

Laser-based ultrasonics on Gr/epoxy composite. A systems 
analysis, 15:10911 (BA;US) 

Longitudinal wave precursor signal from an optically penetrating 
thermoelastic laser source, 15:10909 (BA;US) 


LASERS 


Photothermal techniques in material characterization applica- 
tions, 15:10907 (BA;US) 

Quantitative theory of laser-generated ultrasound, 15:10908 
(BA;US) 

Single beam interferometry of a thermal bump: |-experiment, 
15:10926 (BA;US) 

Single beam interferometry of a thermal bump: 
15:10927 (BA;US) 

Ultrasonic NDE of layered composites using pulsed laser, 
15:10913 (BA;US) 


LASER SPECTROSCOPY 
Laser cooling and related spectroscopy in storage ring, 
15:11191 (RA;JP;In Japanese) 
Storage ring and laser nuclear spectroscopy, 
(RA;JP;in Japanese) 


LASER TARGETS 
Interaction of integrated beams with thin foils and microballoons, 
15:12032 (R;IT) 
New shearing interferometer for real-time characterization of 
cryogenic laser fusion targets, 15:12124 (J;US) 


LASER WEAPONS 
GBFEL-TIE (Ground-Based Free Electron Laser Technology 
Experiment) sample survey on White Sands Missile Range, 
New Mexico: The NASA, Stallion, and Orogrande Alterna- 
tives. Final report, 15:11112 (R;US) 


LASER-PRODUCED PLASMA 

Advanced source development and applications. Laser- 
produced plasmas: A compact soft x-ray source with high 
peak brightness. Final technical report, 1 October 1986-30 
September 1988, 15:12022 (R;US) 

Electron attachment and molecular fragmentation in laser- 
excited plasmas. Final report, 5 May 1988-4 May 1989, 
15:12021 (R;US) 

Identification of new heliumlike Al XII transitions emitted by 
laser-produced plasmas, 15:11139 (J;US) 

Measurement of resonance fluorescence in a laser-produced Al 
Xll plasma, 15:12006 (J;US) 

Measurement of the expansion of picosecond laser-produced 
plasmas using resonance absorption profile spectroscopy, 
15:12007 (J;US) 

Modeling of laser ablation and fragmentation of biological cal- 
culi, 15:12080 (BA;US) 

Nonviability of some nonlocal electron heat transport modeling, 
15:12125 (J;US) 

Progress in laser plasma acceleration, 15:11979 (BA;US) 

Radiation cooling in laser-produced plasmas due to high-Z lay- 
ers, 15:12018 (J;US) 

X-ray spectroscopy of laser-produced L-series lines, 15:11138 
(J;US) 


LASERS 
See also FREE ELECTRON LASERS 
GAS LASERS 
RING LASERS 
SOLID STATE LASERS 
X-RAY LASERS 
Compact portable diffraction moire interferometer, 15:11274 
(P;US) 
Efficient, narrow-linewidth distributed-Bragg-reflector surface- 
emitting laser with periodic gain, 15:11103 (R;US) 
Experimental observation and suppression of transverse stimu- 
lated Brillouin scattering in large optical components, 
15:11132 (BA;US) 
Final report on Laser Technology Center, 15:11129 (R;US) 
High-intensity short-pulse lasers, 15:11131 (RA;US) 
Laser cooling and related spectroscopy in storage ring, 
15:11191 (RA;JP;in Japanese) 
Modeling of laser ablation and fragmentation of biological cal- 
culi, 15:12080 (BA;US) 
Pulse shaping on the Nova laser system, 15:11134 (BA;US) 
Self-diffraction: A new method for characterization of ultrashort 
laser pulses, 15:11111 (R;US) 
The reactor-pumped laser: Kinetics effects on the SPR Ill reac- 
tor, 15:9772 (RA;US) 


ll-theory, 


15:11192 
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LATENT HEAT STORAGE 


LATENT HEAT STORAGE 
Heat pipe and thermal energy storage and corrosion studies 
(1988). Final report, October 1987-September 1988, 15:9921 
(R;US) 
LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE FIELD THEORY 
Indications of a Al=1/2 rule in the strong coupling regime, 
15:11797 (J;US) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 


LAWRENCE LIVERMORE LABORATORY 

Direct machining of a non-axisymmetric phase corrector, 
15:11266 (BA;US) 

Emergency response preparation based on an internal exercise 
program, 15:9448 (J;US) 

LAWRENCIUM ISOTOPES 

The spontaneous fission and decay properties of 261-262. and 

the new isotope, 2°*No, 15:11811 (BA;US) 
LAYERS 

See also OZONE LAYER 

Fluorescence intensity dependence on the propagation plane 
inclination: 2. Study of the emission from layers, 15:10708 
(RA;AR;In Spanish) 

Long term reliability of desulfurization sorbent for hot coal gas 
desulfurization. Influence of the change of sorbent physical 
properties (Part 1), 15:9041 (R;JP;In Japanese) 

LEACHATES 

Chemical and microbiological factors influencing the leaching of 
trace metals and trace organics from coal. Final report, 
15:9069 (R;US) 

X-ray fluorescence analysis of superalloy leach liquors using a 
thin-film technique. Report of Investigations/1989, 15:10289 
(R;US) 

LEAD 

Combined effect of strontium-90 and lead on rats motor activity, 
15:11542 (RA;SU;In Russian) 

Experimental determination of energy release in lead target un- 
der irradiation by protons at the energy x 1 GeV, 15:11823 
(RA;SU;In Russian) 

Fiscal Year 1988 program report: New Jersey Center for 
Coastal and Eenvironmental Studies, 15:11435 (R;US) 

Health assessment for National Lead Industries/Taracorp/Golden 
Auto, St. Louis Park, Minnesota, Region 5. CERCLIS No. 
MND097891634. Final report, 15:10275 (R;US) 

Health assessment for United Scrap Lead Site, Miami County, 
Ohio, Region 5. CERCLIS No. OHD018392928. Final report, 
15:10305 (R;US) 

Laboratory study of the leaching of lead from water faucets, 
15:11421 (R;US) 

Neutron leakage from Pb and Bc spherical shells with 14 MeV 
central neutron source, 15:11847 (RA;SU;In Russian) 

The impact of scavenging on trace metal budgets in Puget 
Sound, 15:11658 (J;US) 

LEAD 207 TARGET 

Statistical simulation of neutron interactions with uranium, lead, 
iron and carbon nuclei at neutron energy in the 20-100 MeV 
range, 15:11832 (RA;SU;In Russian) 

LEAD ALLOYS 

See also LEAD BASE ALLOYS 

Cyclic deformation of ©°Sn—“Pb solder joints during thermome- 
chanical fatigue, 15:10471 (R;US) 

LEAD BASE ALLOYS 
Calculation of tritium release from Pb-17Li samples, 15:12033 
(R;LU) 
LEAD METHOD 
See ISOTOPE DATING 
LEAD OXIDES 

Electrocatalysis of anodic oxygen transfer reactions: Compari- 
son of structural data with electrocatalytic phenomena for 
bismuth-doped lead dioxide, 15:10789 (J;US) 

Electron tunneling study of the normal and superconducting 
states of Bi, 7Pbp 3Sr2>CaCu20,, 15:10614 (J;US) 
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Synthesis of Bi-Pb-Sr-Ca-Cu oxide/Ag superconductors by melt 
dipping and oxidation of metallic precursor alloys, 15:10605 
(J;US) 

LEAD SULFIDES 

Scanning tunneling microscopy of ion impacts on semiconduc- 

tor surfaces, 15:10619 (R;US) 
LEAD TELLURIDES 

Preparation of high-purity materials for growing epitaxial layers 
based on Pb,;_,SnxTe solid solutions, 15:10461 (RA;SU;In 
Russian) 

LEAD-ACID BATTERIES 

Health assessment for Scrap Processing, Inc., Taylor 
County, Medford, Wisconsin, Region 5. CERCLIS No. 
WID046536785. Preliminary report, 15:10309 (R;US) 

The rapid charging of lead-acid batteries for PV systems, 
15:9566 (BA;NL) 

LEAK DETECTORS 

Recent leak telescope development, 15:12035 (R;US) 
LEAKAGE 

See LEAKS 
LEAKS 

Nuclear waste: DOE's management of single-shell tanks at 
Hanford, Washington, 15:9282 (R;US) 

Performance evaluation of the pilot-scale, double-shell tank venti- 
lation system using simulated aerosol streams, 15:9286 (R;US) 

LEARNING 

Biological model of vision for an artificial system that learns to 
perceive its environment, 15:12138 (R;US) 

Development and training of a learning expert system in an au- 
tonomous mobile robot via simulation, 15:12166 (J;US) 

LECTINS 

See also CONCANAVALIN 

4-O-methyl-d-glucoronic acid-specific lectin from soybeans: 
Molecular and binding properties, 15:9550 (BA;US) 

Are bark lectins of elderberry (Sambucus Nigra) and black locus 
(Robinia Pseudoacacia) storage proteins?, 15:9526 (BA;US) 

Characterization of lectins from stems and leaves of Dolichos bi- 
florus, 15:9527 (BA;US) 

Common structural patterns between the soybean lectin inser- 
tion and transposable elements in other plant species, 
15:9530 (BA;US) 

Labelled lectins as cytochemical probes of the developing 
wheat grain, 15:9555 (BA;US) 

Lectin genes in normal and mutant Phaseolusvulgaris culti- 
vars, 15:9543 (BA;US) 

Lectin multigene families in leguminous and nonleguminous 
plants, 15:9522 (BA;US) 

Lectins from bulbs of snowdrop (Galanthusnivalis) and daf- 
fodil (Narcissuspseudonarcissus), 15:9544 (BA;US) 

Post-translational modifications during the synthesis of con- 
canavalin A, 15:9535 (BA;US) 

Processing and transport of seed storage proteins in Xenopus 
oocytes, 15:9537 (BA;US) 

Recognition of Rhizobiumtrifolii by the white clover lectin tri- 
foliin A, 15:9525 (BA;US) 

Structural relationships among leaf and seed lectins, 15:9528 
(BA;US) 

The crystal structure of pea lectin at 3.0 A resolution, 15:9524 
(BA;US) 

LED 
See LIGHT EMITTING DIODES 
LEGUMINOSAE 
See also CLOVER 
GLYCINE HISPIDA 
PHASEOLUS 

Lectin multigene families in leguminous and nonleguminous 
plants, 15:9522 (BA;US) 

Mutant allele effects on bean seed protein expression, 15:9542 
(BA;US) 

Structural relationships among leaf and seed lectins, 15:9528 
(BA;US) 

Structural relationships between 7S and 11S legume globulins, 
15:9523 (BA;US) 





LENGTH 
Electrical substation yard fault location system. Study of optical 
multipont sensing system, 15:9894 (R;JP;In Japanese) 
LENS (CRYSTALLINE) 
See CRYSTALLINE LENS 
LEP STORAGE RINGS 

Collider physics, 15:11185 (RA;SU) 

Study and adjust of the BGO crystal matrix, part of the electro- 
magnetic calorimeter used for the L3 experiment on LEP, 
15:11233 (R;FR;In French) 

LEPTON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

LEPTONIC DECAY 
New experimental limits on K,°-—+-e and K,°—ee branching ra- 
tios, 15:11770 (J;US) 
LEPTONS 
See also ELECTRONS 
MUONS 
New leptons: An experimental review, 15:11762 (J;US) 
LET 

Study on LET-spectra using semiconductor detector in heavy 

charged particle beam, 15:11229 (RA;SU;In Russian) 
LEUKEMIA 

Analyses of combined mortality data on workers at the Hanford 
Site, Oak Ridge National Laboratory, and Rocky Flats Nu- 
clear Weapons Plant, 15:11606 (J;US) 

LEVEL INDICATORS 

A heated thermocouple probe for dynamic level and phase de- 

tection at high pressure and high temperature, 15:11270 (R;IT) 
L-DRIFTED Si DETECTORS 

Use of M and L transitions of heavy elements for the determination 

of a Si(Li) detector’s efficiency, 15:11202 (RA;AR;In Spanish) 
LIABILITIES 

RCRA (Resource Conservation and Recovery Act) liability cov- 
erage for bodily injury and property damage survey results, 
15:10352 (R;US) 

LICADO PROCESS 

Study of interfacial properties in the liquid CO2-water-coal sys- 

tem, 15:9037 (J;US) 
LICENSE APPLICATIONS 
Nuclear regulation: Stricter controls needed for radioactive 
byproduct material licenses, 15:9465 (R;US) 
LIFE SHORTENING 
See LIFE SPAN 
LIFE SPAN 

Mortality pattern and life span in case of combined effect of 
incorporated radioisotopes, smoking and ethanol in the exper- 
iment, 15:11543 (RA;SU;In Russian) 

LIFE STYLES 

Energy Life 21 surveyed in 1989 fiscal year. Surveys concerning 

community and energy, 15:9943 (R;JP;in Japanese) 
LIGHT EMITTING DIODES 
Efficient, narrow-linewidth distributed-Bragg-reflector surface- 
emitting laser with periodic gain, 15:11103 (R;US) 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT NUCLEI 
See also BERYLLIUM 10 
BORON 10 
BORON 11 
CARBON 13 
CARBON 14 
CHLORINE 36 
DEUTERIUM 
HELIUM 3 
NEON 22 
OXYGEN 18 
PHOSPHORUS 31 
TRITIUM 

Decay studies of proton-rich light nuclei, 15:10675 (BA;US) 

Medium energy nuclear physics research: Progress report, Oc- 
tober 1, 1988-September 30, 1989, 15:11805 (R;US) 

LIGHT SOURCES 
A new type of radioluminescent light source, 15:11269 (TG;US) 


LIQUID CRYSTALS 


LIGHT WATER MODERATED REACTORS 

See WATER MODERATED REACTORS 
LIGHTING SYSTEMS 

Lifetime tests on 12 VDC and 24 VDC lamps, 15:10805 (TG;US) 
LIGHTNING 

Characteristics of electromagnetic wave forms with lightning in 
winter season (2). Characteristics in frequency domain, 
15:9899 (R;JP;In Japanese) 

Lightning spectra in the 850- to 1400-nm near-infrared region, 
15:11371 (J;US) 

Study on lightning parameters in the light of long gap discharge 
phenomena, 15:9897 (R;JP;in Japanese) 

LIGHTNING ARRESTERS 

Lightning observations on Japan Sea coast in winter, 15:9908 

(R;JP;In Japanese) 
LIGNIN 

Unravelling lignin formation and structure in living plants: 
Progress report, November 24, 1988—November 29, 1989, 
15:11479 (R;US) 

LIGNITE 

Cost-effective sulfur control strategies for the Great Plains gasi- 
fication project, 15:9076 (J;US) 

Production of ammonia and town gas from lignite gasification 
(feasibility study): Demonstration project: Final report, 1987, 
15:9054 (R;LU) 

The effect of surfactant additives on the evaporative behavior of 
coal-water slurry fuels, 15:9089 (BA;US) 

LILIOPSIDA 

See also LILIUM 

Seed protein. composition in the date palm 
(Phoenizdactylifera L.): Comparative study of endosperm 
and embryo proteins, 15:9552 (BA;US) 

LILIUM 

Lectins from bulbs of snowdrop (Galanthusnivalis) and daf- 

fodil (Narcissuspseudonarcissus), 15:9544 (BA;US) 
LIMITERS 
Probabilistic lifetime analysis of tokamak in-vessel components, 
15:12117 (D;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 

See also LINEAR COLLIDERS 

Induction linear accelerators for commercial photon irradiation 
processing, 15:9469 (J;US) 

Prediction of picosecond voltage collapse and electromagnetic 
wave generation in gas avalanche switches, 15:11963 (BA;US) 

Radio-frequency linac driven free-electron laser configurations. 
Memorandum report, 15:11109 (R;US) 

Status of the ETA-II [Experimental Test Accelerator II] linear in- 
duction accelerator: High brightness results: Revised, 
15:11163 (R;US) 

LINEAR COLLIDERS 

Coherent pair creation in linear colliders, 15:11166 (J;US) 
LINEAR ENERGY TRANSFER 

See LET 
LINEAR Z PINCH DEVICES 

Characterization of carbon z-pinch implosions for a recombina- 
tion x-ray laser in H-like C ions, 15:11975 (BA;US) 

LINERS 

Numerically enhanced thermal inspection of shuttle solid rocket 
motor inhibitor/liner/fuel bondline, 15:11070 (BA;US) 

Relations between surface working of austenitic overlay and the 
occurrence of corrosion spots, 15:10438 (RA;CS;in Czech) 

Task 5 engineering study No. 11: Shaft casing design criteria 
and methodology, 15:9326 (R;US) 

LIPOSOMES 

Study of supmolecular structure in IBR-2 reactor, 15:11554 

(RA;SU;In Russian) 
LIQUEFIED GASES 

Conceptual design of high T. superconducting power cable and 

its economic evaluation, 15:9909 (R;JP;In Japanese) 
LIQUID CRYSTALS 

Gap-dependence of the viscosity of a thermotropic liquid crys- 

talline copolymer, 15:10658 (J;US) 
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LIQUID CRYSTALS 


Liquid crystals at high dimensionality, 15:11755 (J;US) 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FUELS 
See also FUEL OILS 
GASOLINE 
Oxidative coupling of methane over perovskite-type oxides, 
15:9149 (J;US) 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL COOLED REACTORS 

See also LMFBR TYPE REACTORS 

Seismic analysis of liquid metal reactors: Impact on the design 
and need for improved R&D, 15:9808 (R;IT) 

LIQUID METAL TEST FACILITIES 

See TEST FACILITIES 

LIQUID METALS 

Process control of GMAW by detection of discontinuities in the 

molten weld pool, 15:11086 (BA;US) 
LIQUID PENETRANT INSPECTION 

Quantifying the benefit of redundant fluorescent penetrant in- 

spection, 15:11091 (BA;US) 
LIQUID SCINTILLATION DETECTORS 

Experimental determination of the weighting function of a total 

energy gamma-ray detector, 15:11223 (RA;SU) 
LIQUID WASTES 

See also WASTE WATER 

Health assessment for Scrap Processing, Inc., Taylor 
County, Medford, Wisconsin, Region 5. CERCLIS No. 
WID046536785. Preliminary report, 15:10309 (R;US) 

Health assessment for Solid State Circuits, Republic, Missouri, 
Region 7. CERCLIS No. MOD980854111. Preliminary report, 
15:10348 (R;US) 

Health assessment for Wayne Waste (Wayne Reclamation and 
Recycling Co., Inc.), Columbia City, Whitley County, Indiana, 
Region 5. CERCLIS No. IND048989479. Preliminary report, 
15:10227 (R;US) 

Minimization of transient emissions from rotary-kiln incinerators, 
15:10384 (R;US) 

Recovery of principal metal values from waste-hydroprocessing 
catalysts. Report of Investigations/1989, 15:10288 (R;US) 

LIQUIDS 
See also COAL LIQUIDS 
LIQUID CRYSTALS 
LIQUID METALS 

Coherent anti-Stokes Raman _ spectroscopy of 
compressed liquid oxygen, 15:11279 (J;US) 

Ultrasonic method for nonintrusive low-liquid-level sensing, 
15:10974 (BA;US) 

LITHIUM 

Flat polymer electrolytes promise thin-film power. Technical re- 
port, July 1988-June 1989, 15:9926 (R;US) 

Rechargeable lithium-polymer electrolyte batteries. Technical 
report, July 1988-June 1989, 15:9928 (R;US) 

Use of lithium batteries in biomedical devices. Technical Report 
No. 14, July 1988-June 1989, 15:9927 (R;US) 

LITHIUM 6 TARGET 

Conversion of pile neutrons into the neutrons with energy above 

10 MeV, 15:11833 (RA;SU;In Russian) 
LITHIUM ALLOYS 

Calculation of tritium release from Pb-17Li samples, 15:12033 
(R;LU) 

Determination of selected mechanical properties of aged AI-Li 
alloys using NDE methods, 15:10476 (BA;US) 

Fabrication, mechanical and chemical properties of LiAI02 and 
LipZr0g as tritium breeders for a solid blanket, 15:12023 (R;FR) 

LITHIUM COMPOUNDS 

See also LITHIUM OXIDES 

Assessment of thin-film batteries based on polymer electrolytes: 
1. Energy density. Technical report, 15:9924 (R;US) 

LITHIUM FLUORIDES 

Dose equivalent LiF TLD (thermoluminescent dosimeter) neu- 
tron and photon area monitor. Final report, 1977-1984, 
15:11196 (R;US) 


shock- 
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LITHIUM OXIDES 

Guided wave modulators in Ti ion implanted LINDO; waveg- 
uides, 15:10599 (J;US) 

The FUBR-1B irradiation experiment: Tritium release and physi- 
cal stability of solid breeder materials, 15:12049 (R;US) 

Tube effects and the kinetics of desorption of H2O/H2 from 
LiAlO2 by temperature programmed desorption measure- 
ments, 15:12026 (R;US) 

LITHIUM-SULFUR BATTERIES 

Evaluation of a prototype lithium molybdenum disulfide 
secondary battery for load conditioner. Characteristics and per- 
formance of 70Wh class BC cell, 15:9931 (R;JP;In Japanese) 

LIVER 

Biochemical changes in rats regenerating liver under irradiation, 

15:11549 (RA;SU;in Russian) 
LMFBR TYPE REACTORS 

Development and testing of an integrated signal validation 
system for nuclear power plants: Final report, Volume 1: Ex- 
ecutive summary, 15:9654 (R;US) 

Personal and area monitors for sodium aerosols, 15:9805 (R;IT) 

The use of horizontal axis coils for the eddy current inspection 
of fast breeder reactor primary vessels, 15:9685 (BA;US) 

Uncertainty in the power distribution for a fast reactor burnup cy- 
cle, 15:9800 (R;US) 

User’s manual for CONTAIN 1.1: A computer code for severe nu- 
clear reactor accident containment analysis, 15:9762 (R;US) 

LOAD (DYNAMIC) 
See DYNAMIC LOADS 
LOAD ANALYSIS 

Comparison of survey methods in the collection of residential 
energy data: Final report, 15:9946 (R;US) 

Extended transient-midterm stability program package: Version 
2.0: User manuals: Final report, 15:9889 (R;US) 

LOAD CHARACTERISTICS 

See LOAD ANALYSIS 

LOCA 
See LOSS OF COOLANT 
LOGIC CIRCUITS 

A 1-kbit Josephson random access memory using variable 

threshold cells, 15:11137 (J;US) 
LONG WAVE RADIATION 

Long-wave atmospheric noise model. Phase 1. Volume 2. Mode 
parameters. Technical report, 18 September 1987-14 October 
1988, 15:11281 (R;US) 

LONGITUDINAL PINCH DEVICES (LINEAR) 

See LINEAR Z PINCH DEVICES 

LONGWALL MINING 

Assessment of experimental longwall recovery rooms for 
increasing productivity and expediting equipment-removal op- 
erations. Report of investigations/1989 (Final), 15:9077 (R;US) 

Effects of abandoned multiple-seam workings on a longwall in 
Virginia, 15:9078 (R;US) 

LOS ALAMOS NATIONAL LABORATORY 

See LANL 

LOSS OF COOLANT 

Large break frequency for the SRS [Savannah River Site] produc- 

tion reactor process water system: Revision 1, 15:9825 (R;US) 
LOSSES 

The Mirage sensor in an industrial environment: Optical and 

thermal losses determinations, 15:10981 (BA;US) 
LOVE WAVES 
Rayleigh and Love waves in cladded anisotropic medium, 
15:11004 (BA;US) 
LOW ALLOY STEELS 
See also STEEL-CR2MOV 
STEEL-CRMOV 
STEEL-MNNIMO 
STEEL-MNNIMOV 

Assesment of steel with respect to fracture stopping in nuclear 
power engineering, 15:10446 (RA;CS;In Czech) 

Effect of material and technology factors on properties of steels 
for WWER-1000 components, 15:9668 (RA;CS;In Czech) 

Transition behavior of fracture toughness of pressure vessel low 
alloy steels, 15:10443 (RA;CS;In Czech) 





LOW FREQUENCY RADIATION 
See LONG WAVE RADIATION 
LOW-LEVEL RADIOACTIVE WASTES 

Analysis of process-monitoring data bases for low-level-waste 
processing, 15:9426 (J;US) 

Facility decontamination for reuse at West Valley, 15:9199 (J;US) 

Prediction model of oceanic diffusion for effluent from nuclear 
fuel reprocessing plant, 15:11405 (R;JP;in Japanese) 

Solidification/stabilization of technetium in cement-based grouts, 
15:9228 (R;US) 

State development of new low-level radioactive waste disposal 
capacity: Progress and issues, 15:9419 (BA;US) 

State of the projects for the final disposal in the Federal Repub- 
lic of Germany, 15:9222 (RA;US) 

Testing and qualification of a cement-based, low-level waste 
form, 15:9425 (J;US) 

Volume reduction amd conditoning of ILW and LLW at ENEA 
Casaccia Center (Italy), 15:9266 (R;IT) 

[Low-level radioactive waste disposal]: Foreign trip report, May 
4—May 21, 1985, 15:9283 (R;US) 

[Low-level waste disposal facility siting and site characteriza- 
tion]: Foreign trip report, September 28—October 6, 1985, 
15:9284 (R;US) 

LOWER HYBRID HEATING 

Broadening of the lower hybrid k/parallel spectrum by toroidal 
effects, 15:11949 (R;IT) 

Mode conversion and absorption of lower-hybrid waves in inho- 
mogeneous magnetic fields, 15:12000 (D;US) 

LOWER HYBRID RESONANCE HEATING 

See LOWER HYBRID HEATING 

LUBRICATING OILS 
Regeneration of waste oil by ultrafiltration: Demonstration 
project: Final report, 15:10175 (R;LU;In French, English) 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUMINESCENT CONCENTRATORS 

Study on light energy-conversion system (IV). Weak interaction 
between fluorochrome and matrix in LSC film, 15:9520 
(RA;JP;In Japanese) 

LUNGS 

Effect of coal fly ash inhalation on enzyme activities in the pul- 

monuary alveolar macrophage, 15:11612 (R;JP;ln Japanese) 
LYMPHOCYTES 

Autoradiographic examination of gastrointestinal lymphoid tis- 
sue in intact and irradiated rats, 15:11548 (RA;SU;In Russian) 

Calcium content in blood cells of irradiated animals, 15:11593 
(RA;SU;In Russian) 

Change of DNA spontaneous biosynthesis in lymphocytes of ir- 
radiated animals, 15:11584 (RA;SU;In Russian) 

LYMPHOGRANULOMA MALIGNUM 

See HODGKINS DISEASE 

LYMPHOGRANULOMATOSIS 
See HODGKINS DISEASE 
LYMPHOID CELLS 
See LYMPHOCYTES 


M CODES 
Plasma parameters for alternate operating modes of TIBER-ll, 
15:12086 (BA;US) 
MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACHINE PARTS 
See also SHAFTS 
Modeling and measurement of field and flux of MPI, 15:11082 
(BA;US) 
MACHINE TOOLS 
Design of a new high precision computer numerical control, 
15:12164 (BA;US) 


MAGNETOHYDRODYNAMIC GENERATORS 


Preliminary experiments with three identical ultraprecision ma- 
chine tools, 15:10827 (BA;US) 
MACHINING 
See also CUTTING 
Electrode/workpiece combinations, 15:10473 (R;US) 
MACROPHAGES 
Effect of coal fly ash inhalation on enzyme activities in the pul- 
monuary alveolar macrophage, 15:11612 (R;JP;in Japanese) 
MAGELLANIC CLOUDS 
Supernova science after SN1987A, 15:11675 (RA;HU) 
MAGNESIUM IONS 
Detection of fast Mg ions using the photon-burst method, 
15:10732 (J;US) 
MAGNESIUM OXIDES 
Comparison of sizes of magnesia crystals calculated from x-ray 
diffraction line-broadening and transmission electron mi- 
croscopy observations, 15:10602 (J;US) 
Effect of microstructural damage on ultrasonic velocity and elas- 
tic moduli of partially stabilized zirconia, 15:10593 (BA;US) 
Synthesis of Bi-Pb-Sr-Ca-Cu oxide/Ag superconductors by melt 
dipping and oxidation of metallic precursor alloys, 15:10605 
(J;US) 
MAGNET COILS 
A novel, finite-element based method for determining TF coil re- 
sponse to out-of-plane loads, 15:12096 (BA;US) 
MAGNETIC ANALYZERS 
Application of magnetic analysis for fission cross-section mea- 
surements by the time-correlated associated particle method, 
15:11218 (RA;SU;in Russian) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC CIRCUITS 
Measurement of stress with AC magnetic bridges, 15:11073 
(BA;US) 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC DIPOLE MOMENTS 
The magnetic dipole moment of the Sun and cosmic ray 
anisotropy, 15:11677 (RA;HU) 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 
INTERPLANETARY MAGNETIC FIELDS 
Computer simulations of finite plasma streams convected 
across a magnetized vacuum, 15:11754 (J;US) 
Electric and magnetic field reduction by alternative transmission 
line options, 15:9912 (R;US) 
Electron beam dynamics in cusped magnetic fields, 15:12076 
(BA;US) 
Numerical simulations of applied-b ion diodes, 15:12070 (BA;US) 
Toroidal field generation and magnetic-field relaxation in a Coni- 
cal Theta Pinch generated configuration, 15:11999 (D;US) 
MAGNETIC FLUX 
Modeling and measurement of field and flux of MPI, 15:11082 
(BA;US) 
MAGNETIC MOMENTS 
See also MAGNETIC DIPOLE MOMENTS 
The influence of the Sun’s magnetic moment change on the dif- 
ferent classes of cosmic ray variations, 15:11684 (RA;HU) 
MAGNETIC PROBES 
Measurement of stress with AC magnetic bridges, 15:11073 
(BA;US) 
MAGNETIC PROPERTIES 
Detection of expended fatigue life of AISI 4140 steels from mag- 
netic measurements, 15:10480 (BA;US) 
MAGNETIC STORMS 
Anomalous UV auroral spectra during a large magnetic distur- 
bance, 15:11707 (R;US) 
MAGNETIC VORTICES 
See MAGNETIC FLUX 
MAGNETIC-PUMPING HEATING 
Plasma heating by collisional magnetic pumping, 15:11996 
(D;US) 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
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MAGNETOHYDRODYNAMICS 


MAGNETOHYDRODYNAMICS 
A personal-computer-based package for interactive assessment 
of magnetohydrodynamic equilibrium and poloidal field coil 
design in axisymmetric toroidal geometry, 15:12122 (J;US) 
Effect of z-pinch implosion uncertainties on pulse-power-driven, 
photoionization pumped, soft x-ray lasers, 15:11976 (BA;US) 
Flux-corrected transport algorithms for two-dimensional com- 
pressible magnetohydrodynamics. Interim report, January 
1987-June 1989, 15:11748 (R;US) 
MAGNETOMETERS 
See also FLUXGATE MAGNETOMETERS 
Magnetometer-based measurements of stray current distribu- 
tion on cathodically protected gas transmission pipeline, 
15:9157 (BA;US) 
MAGNETOSHEATH 
Polar rain and the question of direct-particle access, 15:11704 
(R;US) 
MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNETOTAIL 
Polar rain and the question of direct-particle access, 15:11704 
(R;US) 
MAGNETOTELLURIC SURVEYS 
Least squares inversion of one-dimensional magnetotelluric 
data: An assessment of procedures employed by Brown Uni- 
versity, 15:11653 (J;CH) 
MAGNOLIOPSIDA 
See also COTTON PLANTS 
LEGUMINOSAE 
NICOTIANA 
POPLARS 
Expression of subunits of beta-conglycinin in transgenic tobacco 
and petunia plants, 15:9539 (BA;US) 
MAHOGANY TREES 
See TREES 
MAINTENANCE 
See also REACTOR MAINTENANCE 
A quick method for determining the electrical submersible pump 
ESP workover priority, 15:9110 (RA;CA) 
MAIZE 
Simulated acid-rain effects on yield response of two corn culti- 
vars, 15:11619 (R;US) 
Tissue specific DNA methylation and expression of zein and 
glutelin genes in maize, 15:9541 (BA;US) 
Transcriptional and post-transcriptional regulation of maize zein 
genes, 15:9532 (BA;US) 
MALIGNANCIES 
See NEOPLASMS 
MAMMARY GLANDS 
Assessment of effective dose equivalent to patients resulted 
from mammography, 15:11869 (RA;SU;In Russian) 
Conventional and more recent methods of radiodiagnosis of 
mammary carcinoma, 15:11495 (RA;CS;in Slovak) 
Preliminary experience with metronidazole in radiotherapy of 
advanced mammary carcinoma, 15:11509 (RA;CS;In Slovak) 
Symposium: Role of the extracellular matrix in mammary devel- 
opment. Regulation of milk protein and basement membrane 
gene expression: The influence of the extracellular matrix, 
15:11483 (J;US) 
MAN 
Radiation injury, 15:9833 (BA;US) 
MANGANESE 
Effect of manganese additions on the physical and supercon- 
ducting properties of Nb-46.5Ti, 15:10407 (R;US) 
Source signatures in cloud water, 15:11363 (BA;US) 
The components of the photoionization cross section in the VUV 
and soft x-ray region, 15:11729 (BA;US) 
The impact of scavenging on trace metal budgets in Puget 
Sound, 15:11658 (J;US) 
MANGANESE ALLOYS 
See also STEEL-MNNIMO 
STEEL-MNNIMOV 
Effect of manganese additions on the physical and supercon- 
ducting properties of Nb-46.5Ti, 15:10407 (R;US) 
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MANGANESE CHLORIDES 

Solution thermodynamics of first-row transition elements: Molal 
volumes of aqueous MnClo, Mn(ClO4)o, CoCle, Co(ClO,)o, 
FeClo, and Fe(ClO4)o, from 15 to 55sup OC, 15:10770 (J;US) 

MANGANESE COMPOUNDS 
Oxidative coupling of methane over perovskite-type oxides, 
15:9149 (J;US) 
MANIPULATORS 
* Applications of a fingertip sensor for the Salisbury Robot Hand, 
15:12160 (R;US) 
MANUFACTURING 
Manufacturing process control with VLSI-compatible sensors, 
15:10968 (BA;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANURES 

Biogas purification with the use of Monsanto PRISM modules: 
Pilot plant performace, 15:10687 (R;IT;In Italian) 

Options to improve gas production and consumption from ma- 
nure fermentation: Demonstration project: Final report, 
15:9481 (R;LU) 

MANY-BODY PROBLEM 

Angular reduction in multiparticle matrix elements, 15:11932 

(J;US) 
MARINE DISPOSAL 

Assessing potential effects of incinerating organic wastes at 
sea: Using research to answer management questions, 
15:10185 (R;US) 

Dredged-material-effects assessment: Single-species toxic- 
ity/bioaccumulation and macrobenthos colonization tests, 
15:11456 (R;US) 

EPA/ORD (Environmental Protection Agency/Office of Research 
and Development) role and perspective in sediment research, 
15:11455 (R;US) 

MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARITIME TRANSPORT 

Air pollution: Issues inhibiting marine vessel emission controls 

are still unresolved, 15:11311 (R;US) 
MARKET 
Investigation on the trends of European petroleum, 15:9136 
(R;JP;In Japanese) 
MARKET SHARES 
See MARKET 
MARS PLANET 

Scientific considerations in the design of the Mars observer 
gamma-ray spectrometer, 15:11694 (J;US) 

Study of sampling systems for comets and Mars. Final report, 
15:11690 (R;US) 

MARTENSITIC STEELS 

Segregate cracks in forgings of steels of various structural 

bases, 15:10434 (RA;CS;In Czech) 
MARX GENERATORS 

Magnetically insulated electron flows in pulsed power systems. 
Final report, January 1987-January 1988, 15:10073 (R;US) 

Reflex switch experiments with capacitor bank drivers, 
15:12079 (BA;US) 

MASERS 

Research on heating, instabilities, turbulence, and rf (radiofre- 
quency) emission from electric-field dominated plasmas. Final 
report, 15 March 1986-14 May 1989, 15:11941 (R;US) 

Slow wave cyclotron maser, 15:11967 (BA;US) 

MASS 

See also REST MASS 

Search for a fourth-generation charge —(1/3) quark, 15:11767 
(J;US) 

MASS SPECTROMETERS 

[Performance of an Inductively Coupled Plasma-mass Spec- 
trometer Analyzer system]: Foreign trip report, November 
13-17, 1989, 15:11271 (R;US) 

MASS TRANSFER 
See also CONVECTION 





Probabilistic modeling of radionuclide release at the waste pack- 
age subsystem boundary of a repository in basalt, 15:9360 
(R;US) 

MASS TRANSIT SYSTEMS 

Running public transit in New York City like a business. Final re- 
port, 15:10149 (R;US) 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY REACTOR 

See MITR REACTOR 

MATERIALS 

See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
ENVIRONMENTAL MATERIALS 
GLAZING MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
LASER MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
REACTOR MATERIALS 
REINFORCED MATERIALS 
SEALING MATERIALS 
SEMICONDUCTOR MATERIALS 
SINTERED MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
TOXIC MATERIALS 

BAM — Federal [German] Institute for Materials Research and 
Testing, Berlin, 15:10467 (TG;US) 

Compact portable diffraction moire interferometer, 15:11274 
(P;US) 

Contributions to the 1988 conference on European Material Re- 
search Society (Strasbourg, 31 May-2 Jun 1988), 15:10396 
(R;IT) 

Frontiers of electron microscopy in materials science, 15:10636 
(B;US) 

KODABA - A corrosion data base system, 15:9215 (RA;US) 

Measurements of x-ray fluorescence yields of plastics by pho- 
toexcitation, 15:10726 (BA;US) 

Neutron scattering methods for materials science, 15:11901 
(R;US) 

New ultrasonic methods for measuring deformation and fracture 
related material states, 15:10487 (J;US) 

Optimized determination of elastic constants of anisotropic 
solids from wavespeed measurements, 15:11050 (BA;US) 

MATERIALS (ANTIFERROMAGNETIC) 
See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (BIOLOGICAL) 

See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 

See DIELECTRIC MATERIALS 
MATERIALS (ENVIRONMENTAL) 

See ENVIRONMENTAL MATERIALS 
MATERIALS (FERROMAGNETIC) 

See FERROMAGNETIC MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (REINFORCED) 

See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 

See SEMICONDUCTOR MATERIALS 
MATERIALS HANDLING 

Task 5 Engineering study No. 2, Assessment of the impact of 
eliminating retrievability for the NWRB [Nuclear Waste Repos- 
itory in Basalt], 15:9324 (R;US) 

MATERIALS HANDLING EQUIPMENT 

Design data sheets Near-Surface Test Facility Bottom Loading 
Transporter (BLT): Title 1, 15:9292 (R;US) 

Near-Surface Test Facility: Bottom Loading Transporter; Title 1, 
design report, 15:9291 (R;US) 


MEASURING INSTRUMENTS 


MATERIALS RECOVERY 
Benzene emissions from coke by-product recovery plants, 
benzene storage vessels, equipment leaks, and ethylben- 
zene/styrene process vents: Background information and 
responses to technical comments for 1989, final decisions. Fi- 
nal report, 15:11339 (R;US) 
Managing the waste stream: Background information for planning 
source separation programs. Final report, 15:10371 (R;US) 
X-ray fluorescence analysis of superalloy leach liquors using a 
thin-film technique. Report of Investigations/1989, 15:10289 
(R;US) 
MATERIALS TESTING 

See also NONDESTRUCTIVE TESTING 

Assessment of degradation processes in corrosion resistant 
steels in nuclear power engineering, 15:10425 (RA;CS;In 
Czech) 

BAM -— Federal [German] Institute for Materials Research and 
Testing, Berlin, 15:10467 (TG;US) 

Materials and components in fossil energy applications, 
newsletter, 15:9060 (RA;US) 

The use of hypervelocity launchers to explore previously inac- 
cessible states of matter, 15:10853 (R;US) 


MATERIALS WORKING 
See also DRAWING 
Ultrasonic verification of the material processing for uranium- 
titanium alloys, 15:11088 (BA;US) 


MATHEMATICAL MODELS 
See also COSMOLOGICAL MODELS 
CRYSTAL MODELS 
Prediction model of oceanic diffusion for effluent from nuclear 
fuel reprocessing plant, 15:11405 (R;JP;in Japanese) 


MATRICES 

Properties of quantum 2x2 matrices, 15:12159 (R;FR) 
MATTER 

See also VOLATILE MATTER 

Dispersion strengthened copper, 15:10788 (P;US) 
MC MASTER UNIVERSITY NUCLEAR REACTOR 

See MNR REACTOR 


MEASURED VALUES 
See DATA 


MEASURING INSTRUMENTS 
See also CALORIMETERS 

DIFFRACTOMETERS 
DOSEMETERS 
FLUORIMETERS 
INTERFEROMETERS 
LEVEL INDICATORS 
MAGNETOMETERS 
MONITORS 
NUCLEAR REACTION ANALYZERS 
RADIATION DETECTORS 
SEISMIC ARRAYS 
STRAIN GAGES 
THERMOCOUPLES 
THERMOMETERS 
TIME INTERVAL ANALYZERS 
VELOCIMETERS 

Acceptance Test Report for rock instrumentation system, Block 
Test #1: Step 2 - building 623-C, 15:9299 (R;US) 

Design and implementation of a multi-sensor fusion algorithm 
on a hypercube computer architecture, 15:10817 (R;US) 

Design requirements for piezometer facilities DC-23GR, DC- 
24CX, DC-25CX, DC-32CX, DC-33CX: Revision 2, 15:9344 
(R;US) 

Measurements of heat-transfer coefficients in the interaction re- 
gions between oblique shock waves and turbulent boundary 
layers with a multi-layered thin film heat transfer gauge, 
15:11258 (TG;US) 

Near Surface Test Facility test procedure guidelines: Data anal- 
ysis guidelines for Full Scale Tests 1 and 2, 15:9295 (R;US) 
Phase 2 tests automated support system (TASS) [Tests Auto- 
mated Support System] functions and requirements, 15:9410 

(R;US) 
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MEASURING INSTRUMENTS 


Quantitative weld geometry inspection applied technol- 
ogy/development, 15:11065 (BA;US) 

Results of error correction techniques applied on two high accu- 
racy coordinate measuring machines, 15:10824 (R;US) 

Safety hazards document for MTS system corporation uniaxial 
and triaxial compression system and facilities, 15:9336 (R;US) 

Safety hazards document for soiltest hydraulic press Model CT- 
710, 15:9337 (R;US) 

Task 5, engineering study No. 8, in situ instrumentation: Project 
B-301, 15:9322 (R;US) 

Triaxial cell and permeameter equipment and facilty safety anal- 
ysis report, 15:9346 (R;US) 

MECHANICAL STRUCTURES 

See also HONEYCOMB STRUCTURES 

Estimation of radiation damping in dynamic analysis of fill dams, 
15:9498 (R;JP;in Japanese) 

Report on the investigation and research on the measures for 
energy conservation in hydraulic and pneumatic systems in 
the fiscal 1988, 15:10180 (R;JP;in Japanese) 

MECHANICAL VIBRATIONS 

Design of a laser rf modulation phase sensitive scheme for 
sensing and decoding multimodal vibration in large composite 
space structures, 15:11019 (BA;US) 

Failure prediction of ceramic refractories by discriminant analy- 
sis of vibrational resonance data, 15:10591 (BA;US) 

Nondestructive testing of ropes using the transverse impulse vi- 
bration method, 15:10975 (BA;US) 

Predictive analyses of flow-induced vibration and fretting wear in 
steam generator tubes, 15:12150 (R;FR) 

Snap-back: A new factor in rig safety design, 15:9097 (RA;CA) 

MEDICAL PERSONNEL 

See also RADIOLOGICAL PERSONNEL 

Peculiarities of work of radiomanipulated nurse at pediatric med- 
ical establishment, 15:11530 (RA;SU;In Russian) 

Problems of medical personnel industrial hygiene of radiological 
departments in electroroentgenography, 15:11882 (RA;SU;In 
Russian) 

MEDICAL SUPPLIES 

Nuclear medicine and imaging research (instrumentation and 
quantitative methods of evaluation): Progress report, January 
15, 1989 through September 1, 1989, 15:11485 (R;US) 

Use of lithium batteries in biomedical devices. Technical Report 
No. 14, July 1988-June 1989, 15:9927 (R;US) 

MEETINGS 
The convention planning process: Potential impact of a high- 
level Nuclear Waste Repository in Nevada, 15:9249 (R;US) 
MELANOCYTES 
See ANIMAL CELLS 
MELANOMAS 

Optimization of boron and neutron delivery for neutron capture 

therapy, 15:11532 (J;US) 
MEMBRANES 

See also CELL MEMBRANES 

A status report on the moisture gain behavior of single ply 
EPDM roof systems, 15:10096 (RA;US) 

Mechanical behavior of a roofing membrane on an insulation 
substrate, 15:10092 (RA;US) 

ORGDP-1 - Development of ceramic membranes for gas sepa- 
ration, 15:10556 (RA;US) 

Separation, by mean of spirally wound membrane modules, of 
methane/carbon dioxide mixtures, 15:10686 (R;IT;In Italian) 

Strain energy as a roofing membrane performance measure, 
15:10094 (RA;US) 

X-ray induced damage in boron nitride, silicon, and silicon ni- 
tride lithography masks, 15:10589 (BA;US) 

MERCURY 

Mercury bio-accumulation by hydropsychid caddisflies in upper 
Three Runs Creek, Savannah River Plant, Aiken, South Car- 
olina, 15:11465 (R;US) 

MESOCRICETUS 
See HAMSTERS 
MESON FACTORIES 
See also LAMPF Il SYNCHROTRON 
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Complex of neutron sources on the base of Moscow meson fac- 
tory proton beams, 15:11150 (RA;SU;In Russian) 
MESON RESONANCES 
See MESONS 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESONS 
Nonrenormalization theorem for large-N- selection rules, 
15:11798 (J;US) 
METAGALAXY 
See UNIVERSE 
METAL CASTINGS 
See CASTINGS 
METAL INDUSTRY 

Energy conservation in Italian iron and steel industry: present 
situation and proposals, 15:10162 (RA;IT;In Italian) 

Energy conservation in the Italian steel industry: Present state 
and future trends, 15:10166 (RA;IT;in Italian) 

Energy conservation: state of the art and prospectives, Rome, 
23 March 1988, 15:10022 (R;IT;In Italian) 

Health assessment for Union Scrap Iron and Metal Company, 
Minneapolis, Minnesota, Region 5. CERCLIS No. 
MND022949192. Preliminary report, 15:10249 (R;US) 

Lasers in industry: Metalworking processes and systems, 
15:10405 (R;IT) 

NO, emissions and reduction measures in the metals and ceramic 
industries: Current status and advances, 15:9081 (TJ;GB) 

Use of Selenastrum capricornutum to assess the toxicity poten- 
tial of surface and ground-water contamination caused by 
chromium waste, 15:11429 (R;US) 

METAL SPRAYING 
See SPRAY COATING 
METAL-NONMETAL BATTERIES 
See also LITHIUM-SULFUR BATTERIES 
SODIUM-SULFUR BATTERIES 
Research and development of lithium/polyaniline battery (Part 
2), 15:9932 (R;JP;in Japanese) 
METALS 

See also ACTINIDES 
ALKALI METALS 
ALKALINE EARTH METALS 
ALUMINIUM 
ANTIMONY 
CADMIUM 
GERMANIUM 
INDIUM 
LEAD 
LIQUID METALS 
MERCURY 
RARE EARTHS 
SCRAP METALS 
TRANSITION ELEMENTS 
ZINC 

Metal colloids in oxides, 15:10483 (J;US) 

Amorphous State 

Partially amorphous alloys: Diffration spectra analysis. Determi- 

nation of crystalline phase fraction, 15:10417 (R;IT;In Italian) 
Biological Accumulation 

Bioaccumulation of heavy metals in marine communities. Jan- 
uary 1984-August 1989 (Citations from Pollution Abstracts). 
Report for January 1984-August 1989, 15:11639 (R;US) 

Charged-Particle Transport 

Transport of vacuum arc plasma through straight and curved 

magnetic ducts, 15:12020 (J;US) 
Crack Propagation 

Peak bare-surface current densities overestimated in straining 

and scratching electrode experiments, 15:10493 (J;US) 
Crystal Defects 

Problem of high-purity rare metals and physicochemical analy- 

sis, 15:10463 (RA;SU;In Russian) 
Deformation 

Real-time x-ray diffraction investigation of metal deformation, 

15:10486 (J;US) 





Elasticity 

Comment on “Lattice expansions and contractions in metallic 

superlattices”, 15:10492 (J;US) 
Electromagnetic Testing 

Numerical simulation of flaw detection with a capacitive array 
sensor using finite and infinite elements, 15:10971 (BA;US) 

impurities 

Problem of high-purity rare metals and physicochemical analy- 
sis, 15:10463 (RA;SU;In Russian) 

Land Pollution 

Fiscal Year 1988 program report: New Jersey Center for 

Coastal and Eenvironmental Studies, 15:11435 (R;US) 
Nondestructive Testing 

Fractal methods for flaw detection in NDE imagery, 15:10932 

(BA;US) 
Phase Studies 
Structure of supported metal catalysts derived from molecular 
bimetallic clusters, 15:10639 (BA;US) 
Surface Treatments 
Compound for metallic surface treatment, 15:10474 (TG;US) 
Ultrasonic Testing 

Application of ultrasonic resonance technique at 300 MHz to the 
detection of disbonds in a multilayer structure, 15:11015 
(BA;US) 

Development of a breadboard instrument for the ultrasonic mea- 
surement of stress, 15:10983 (BA;US) 

Effects of interaction between stress and temperature on ultra- 
sound velocity, 15:11052 (BA;US) 

Ultrasonic evaluation of textures in metal-matrix composites, 
15:10653 (BA;US) 

Ultrasonic investigation of tensile fatigue overloads in fatigue 
cracks, 15:11047 (BA;US) 

X-Ray Diffraction 

Partially amorphous alloys: Diffration spectra analysis. Determi- 

nation of crystalline phase fraction, 15:10417 (R;IT;In Italian) 
METASTASES 

How we use computerized tomography and ultrasonic diagnos- 
tics to monitor therapy at our department, 15:11496 
(RA;CS;In Czech) 

Monitoring of prostatic carcinoma patients using nuclear 
medicine methods, 15:11503 (RA;CS;In Slovak) 

METEOROLOGY 

Determining representativeness of separated wind speed/wind 
direction parameters, 15:9841 (J;US) 

Study on the estimation of the global solar radiation from meteo- 
rological satellite data, 15:9510 (RA;JP;in Japanese) 

The global atmospheric environment: Role of the world meteo- 
rological organization: Report 2.1.2, 15:11306 (RA;CA) 

METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHANE 

Biogas purification with the use of Monsanto PRISM modules: 
Pilot plant performace, 15:10687 (R;IT;In Italian) 

Biogas report, 15:9480 (R;IT;In Italian) 

Direct methane conversion process evaluations: Final report, 
15:9492 (R;US) 

Gas permeability across polymeric hollow fibers, 15:10685 
(R;IT;In Italian) 

Investigation and research on a highly efficient resource recov- 
ery and energy conversion system of combustible wastes by 
the complex of high speed methane fermentation and high 
load combustion furnaces, 15:9482 (R;JP;in Japanese) 

Mechanisms of the electrochemistry of small organic molecules. 
Annual report, March 1, 1988-March 1, 1989, 15:9495 (R;US) 

Methane control in tunneling, 15:11356 (R;US) 

Oxidative coupling of methane over perovskite-type oxides, 
15:9149 (J;US) 

Quarterly review of methane from coal seams technology. Vol- 
ume 6, Numbers 3 and 4. June 1989, 15:9146 (R;US) 

Separation, by mean of spirally wound membrane modules, of 
methane/carbon dioxide mixtures, 15:10686 (R;IT;in Italian) 

Simulation of methane gas recovery from a synthetic hydrate 
core by a depressurization scheme, 15:9147 (RA;CA) 


MICROSCOPES 


Solid-state electrolyte catalysis for methane and oxygen synthe- 
sis. Annual report No. 1, August 1, 1987-August 31, 1988, 
15:9494 (R;US) 

The HYDROCARB process for environmentally acceptable and 
economically competitive coal-derived fuel for the utility and 
heat engine market, 15:9038 (R;US) 

METHANE HYDRATES 

See GAS HYDRATES 

METHANOL 

Solid state, surface and catalytic studies of oxides: Progress re- 

port, May 1, 1987—December 1, 1989, 15:10736 (R;US) 
METHANOL FUELS 
Timing of methanol supply and demand: implications for alter- 
native transportation fuel policies, 15:10157 (J;GB) 
METHOXYBENZENE 
See ANISOLE 
METHYL ALCOHOL 
See METHANOL 
METHYL PHENYL ETHER 
See ANISOLE 
METHYL VIOLOGEN 
See BIPYRIDINES 
METHYL-FUEL 
See METHANOL 
METROPOLITAN AREAS 
See URBAN AREAS 
MHD GENERATORS 
See also CLOSED-CYCLE MHD GENERATORS 
PULSED MHD GENERATORS 

An innovative demonstration of high power density in a compact 
MHD generator: Semi-annual report, 15:10074 (R;US) 

Analysis of MHD fluctuations in a high interaction generator, 
15:12078 (BA:US) 

Magnetically insulated electron flows in pulsed power systems. 
Final report, January 1987-January 1988, 15:10073 (R;US) 

MHD POWER PLANTS 

An open-cycle magnetohydrodynamic power plant with a 

CO2/O>2 oxidizer, 15:9613 (R;US) 
MICHIGAN 

Application of wetland valuation techniques: Examples from 
Great Lakes Coastal wetlands, 15:11450 (R;US) 

Health assessment for Torch Lake, Houghton County, Michigan, 
Region 5. CERCLIS No. MID980901946. Preliminary report, 
15:11422 (R;US) 

MICROANALYSIS 

Statistics techniques applied to electron probe microanalysis, 

15:10697 (RA;AR;In Spanish) 
MICRODOSIMETRY 

Microdosimetric analysis of dose rate effect in contact radiother- 
apy, 15:11513 (RA;SU;in Russian) 

Microdosimetric investigations into defects revealation in indus- 
trial radiography by the method of one-step fluctuation 
detector, 15:10849 (RA;SU;In Russian) 

Proceedings of the 6. All-union conference on microdosimetry: 
Summaries of reports, 15:11225 (R;SU;in Russian) 

MICROELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
MICROPROCESSORS 

Radiation test guidelines for digital microcircuits, 15:11254 (J;US) 

Selectivity effect of alpha particles on microelectronic-circuit 
memory elements, 15:11246 (RA;SU;In Russian) 

MICROELECTRONICS 

Nuclear fragmentation studies for microelectronic application, 
15:11249 (R;US) 

Report on the investigation and research on energy conservation 
technologies of a clean room, 15:10181 (R;JP;in Japanese) 

MICROPROCESSORS 
General purpose computers in real time, 15:12157 (R;US) 
MICROSCOPES 

See also ELECTRON MICROSCOPES 

Applications of phase microscopy to photothermal spec- 
troscopy, 15:10989 (BA;US) 

Image processing of multispectral x-ray photoelectron spec- 
troscopy images, 15:11273 (J;US) 
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MICROSTRUCTURE 


MICROSTRUCTURE 
See also GRAIN BOUNDARIES 
GRAIN SIZE 
Picosecond photoemission from microstructures, 
(R;US) 
MICROWAVE AMPLIFIERS 
See also MASERS 
Linear mode competition studies in multi-cavity gyroklystron am- 
plifiers, 15:11988 (BA;US) 
Operation of a prebunched high harmonic gyrotron, 15:11985 
(BA;US) 


MICROWAVE RADIATION 

Efficient, multi-gigawatt, narrow bandwidth operation of the red- 
itron oscillator, 15:11978 (BA;US) 

Microwave generation by a beam-plasma interaction in a wave- 
guide, 15:11974 (BA;US) 

Monolithic laser-diode structure for microwave generation, 
15:11145 (P;US) 

Numerical modeling of transient wave propagation for high fre- 
quency NDT, 15:10883 (BA;US) 

Review of NDT techniques at radio and microwave frequencies, 
15:10891 (BA;US) 

Soil microbial biomass estimates using 2450-MHz microwave ir- 
radiation, 15:11646 (R;US) 


MICROWAVE TUBES 
See also KLYSTRONS 
An experimental eighth harmonic cusptron device, 15:11983 
(BA;US) 
Characteristics and optimum operating parameters of the cusp- 
tron oscillators, 15:12075 (BA;US) 


MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 


MILITARY FACILITIES 

Department of Defense Installation-Restoration Program: Re- 
medial action on waste-disposal sites. October 1980-October 
1989 (Citations from the NTIS data base). Report for October 
1980-October 1989, 15:9996 (R;US) 

Geophysical investigation at Hazardous Waste Management 
Site 16, Radford Army Ammunition Plant Radford, Virginia. Fi- 
nal report, 15:11403 (R;US) 

Health assessment for Cornhusker Army Ammunition Plant, 
Grand Island, Nebraska, Region 7. CERCLIS No. 
NE2213820234. Preliminary report, 15:11449 (R;US) 

Health assessment for Lake City Army Ammunition Plant, Lake 
City, Jackson County, Missouri, Region 7. CERCLIS No. 
M0O3213890012. Preliminary report, 15:11445 (R;US) 

Health assessment for Louisiana Army Ammunition Plant, 
Shreveport, Webster County, Louisiana, Region 6. CERCLIS 
No. LA0213820533. Preliminary report, 15:10318 (R;US) 

Health assessment for Savanna Army Depot, Savanna, Carroll 
County, Illinois, Region 5. CERCLIS No. 1L0213820376. Pre- 
liminary report, 15:10207 (R;US) 

Health assessment for Tinker Air Force Base NPL (National 
Priorities List) Site, Oklahoma City, Oklahoma County, Okla- 
noma, Region 6. CERCLIS No. OK1571724391. Final report, 
15:9995 (R;US) 

Health assessment for Tomah Armory Area, Tomah, Wisconsin, 
Region 5. CERCLIS No. WID980610299. Preliminary report, 
15:10314 (R;US) 

Health assessment for Twin Cities Air Force Reserve Base Small 
Arms Range Landfill, Minneapolis, Minnesota, Region 5. CER- 
CLIS No. MN8570024275. Preliminary report, 15:9978 (R;US) 

Installation-Restoration Program Stage 3. McClellan Air Force 
Base quality-assurance project plan. Final report, November 
1987-August 1989, 15:10364 (R;US) 

Installation-Restoration Program technical support document for 
Record of Decision, Cape Lisburne LRRS site. Final report, 
15:10365 (R;US) 

Start-up performance of ground-water recharge trenches Rocky 
Mountain Arsenal. Final report, 15:11402 (R;US) 


MILITARY STRATEGY 
Combat modeling with partial differential equations: The bidi- 
mensional case, 15:11277 (R;US) 


15:11115 


654 ERA Vol. 15, No. 5 


MILK 

Environmental Radiation Data: Report 57, January-March 1989. 

Quarterly report, 15:11354 (R;US) 
MILL TAILINGS 

Ground-water protection standards for inactive uranium tailings 
sites (40 CFR 192): Background information for final rule. Fi- 
nal report, 15:9429 (R;US) 

Health assessment for Torch Lake, Houghton County, Michigan, 
Region 5. CERCLIS No. MID980901946. Preliminary report, 
15:11422 (R;US) 

Investigation of background radiation levels and geologic unit 
profiles in Durango, Colorado, 15:9441 (R;US) 

MINE SHAFTS 

An evaluation of the extent and properties of the zone of dis- 
turbed rock around a vertical shaft excavated through the 
basalt flows at the BWIP [Basalt Waste Isolation Project] site: 
Revision 0-0, 15:9407 (R;US) 

Basalt Waste Isolation Project Task 5, Engineering study No. 5, 
Shaft optimization: Project B-301, 15:9321 (R;US) 

Design requirements document for Exploratory Shaft Facility 
site preparation and selected facilities, 15:9342 (R;US) 

Exploratory Shaft Facility design basis study report, 15:9317 
(R;US) 

Exploratory Shaft Phase 1, Project B-314: Functional design cri- 
teria: Revision 2, 15:9329 (R;US) 

Exploratory shaft Phase 2 conceptual design report, 15:9301 
(R;US) 

Exploratory shaft testing design data engineering report: Revi- 
sion 0, 15:9315 (R;US) 

Functional design criteria exploratory shaft: Phase 2, Project B- 
474: Revision 2, 15:9333 (R;US) 

Identification of techniques for monitoring strains in the 72-inch 
diameter shaft liner for the exploratory shaft at Hanford, 
15:9352 (R;US) 

Inspection plan for Exploratory Shaft starter hole No. B-314-IP- 
$28003, 15:9339 (R;US) 

Test procedure for the principal borehole RRL-2, 15:9370 (R;US) 

The accident at Gorleben: A case study of risk communication 
and risk amplification in the Federal Republic of Germany, 
15:9240 (R;US) 

MINE-MOUTH GENERATING PLANTS 

See FOSSIL-FUEL POWER PLANTS 

MINERAL WOOL 
Process for core impregnation of hydrophobic products by one of 
the components of a hardenable coating, 15:10630 (TG;US) 
MINERALS 
See also SILICATE MINERALS 
ZEOLITES 

Analysis of quartz and other minerals in dusts by differential 
thermal analysis. Final report, 15:11329 (R;US) 

Silicoaluminous minerals analysis, 15:10698 (RA;AR;In Spanish) 

MINES 

Primary gas toxicities and smoke-particle characteristics during 
a two-stage combustion of mine-conveyor belts: Develop- 
ment of a test parameter. Report of Investigations/1989, 
15:11631 (R;US) 

MINIMIZATION 
Research in waste minimization: EPA's (Environmental Protec- 
tion Agency’s) perspective, 15:10385 (R;US) 
MINING 
See also COAL MINING 
OIL SHALE MINING 
UNDERGROUND MINING 

Annual report of the Secretary of Labor under the Federal Mine 
Safety and Health Act of 1977: Fiscal year 1986, 15:9090 
(R;US) 

MINING EQUIPMENT 

Impact of water sprays on scrubber-ventilation effectiveness. 

Report of investigations/1989, 15:11340 (R;US) 
MINING LAWS 

Annual report of the Secretary of Labor under the Federal Mine 
Safety and Health Act of 1977: Fiscal year 1986, 15:9090 
(R;US) 





MIRRORS 

Long trace profile measurements on cylindrical aspheres, 
15:11188 (BA;US) 

Material responses to incident x-rays, 15:10414 (R;US) 

Preliminary experiments with three identical ultraprecision ma- 
chine tools, 15:10827 (BA;US) 

MISGURNUS 
See FISHES 
MITR REACTOR 

Engineering activities at the MIT research reactor in support of 
power reactor technology, 15:9783 (J;US) 

Experimental evaluation of predictive displays as an operator 
aid, 15:9787 (J;US) 

MIXED OXIDE FUELS 

Determination of Pu, U, Am in sintered mixed oxide fuels by 
gamma-x ray fluorescence. Comparison with chemical analy- 
sis, 15:9191 (R;FR;in French) 

Determination of hydrogen content in mixed oxide fuels (U,Pu)02 
by three different methods: occluded gas, carrier gas at 900°C 
(apparatus Dupont de Nemours) and carrier gas at 1700°C 
(apparatus Ithac 2000 Adamel). Operation, performance com- 
parison of the three methods, 15:9192 (R;FR;In French) 

Evaluation of the advanced mixed-oxide fuel test FO-2 irradi- 
ated in the FFTF [Fast Flux Test Facility], 15:9792 (J;US) 

MM-0011 
See NICKEL BASE ALLOYS 
MNR REACTOR 

A proposed MAPLE source replacement for the McMaster Nu- 

clear Reactor, 15:9853 (J;US) 
MOBILE HOMES 

Cost effectiveness of conservation upgrades in manufactured 

homes, 15:10132 (R;US) 
MOBILE REACTORS 

See also SPACE POWER REACTORS 

Neutron and gamma doses from medical in vivo prompt gamma- 
ray activation using a mobile nuclear reactor, 15:11531 (J;US) 

MOCKUP 
Large-scale demonstration tests on backfilling: Numerical calcu- 
lations using ANTEMP/ANSALT, 15:9207 (RA;US) 

MODELS (COSMOLOGICAL) 

See COSMOLOGICAL MODELS 
MODELS (CRYSTAL) 

See CRYSTAL MODELS 
MODELS (FUNCTIONAL) 

See FUNCTIONAL MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODERATELY ENRICHED URANIUM 

Loading and initial start-up testing of the low-enrichment ura- 
nium core for the Ohio State University research reactor, 
15:9788 (J;US) 

MODERATORS 
Efforts to eliminate plant transient: End-of-life moderator tem- 
perature coefficient measurement, 15:9722 (J;US) 
MODES (OSCILLATION) 
See OSCILLATION MODES 
MODULAR CONSTRUCTION 
See MODULAR STRUCTURES 
MODULAR STRUCTURES 

Consideration about short-time measurement of output charac- 

teristics of solar battery, 15:9518 (RA;JP;In Japanese) 
MOLECULAR BIOLOGY 

A survey of literature coverage in the existing databases, 
15:11475 (RA;US) 

Current practice in operating large databases, 15:11474 (RA;US) 

Linkages to the NLM MEDLINE database and MeSH vocabu- 
lary, 15:11476 (RA;US) 

Relationships between molecular biology databases and jour- 
nals: Today and five years hence, 15:11472 (RA;US) 

Software futures - biotechnology - 5 years, 15:11473 (RA;US) 

MOLECULAR ORBITAL MODEL 

See MOLECULES 


MONITORING NETWORK 


MOLECULAR STRUCTURE 

See also AMINO ACID SEQUENCE 

Novel approach to the use of graph theory in structure-activity 
relationship studies. Application to the qualitative evaluation 
of mutagenicity in a series of nonfused ring aromatic com- 
pounds, 15:11636 (R;US) 

MOLECULES 

See also POLYATOMIC MOLECULES 

Electron attachment and molecular fragmentation in laser- 
excited plasmas. Final report, 5 May 1988-4 May 1989, 
15:12021 (R;US) 

Lower bound on the ground-state energies of atoms and 
molecules by variational quantum Monte Carlo methods, 
15:11746 (J;US) 

Numerical analysis of pulsed discharges in nitrogen, 15:11968 
(BA;US) 

[Spectroscopy of atoms, molecules, and clusters]: Foreign trip re- 
port, December 2, 1989—December 15, 1989, 15:11725 (R;US) 

MOLTEN CARBONATE FUEL CELLS 

The first ECN 1 kW MCFC-stack experiment, ST-1, 15:10076 
(R;NL) 

MOLTEN SALT COOLANTS 

See MOLTEN SALTS 

MOLTEN SALTS 

Hydrogen-transparent metal surfaces produced by use of molten 
salts with very low oxygen and water activities, 15:10790 (J;US) 

Magneto-chemical effects of molten salt: 2, Potential distribu- 
tions and polarization characteristics in a molten salt 
flow-magnetic field system, 15:12060 (TG;US) 

MOLTOX OXYGEN PROCESS 

Selection of corrosion-resistant materials for use in molten ni- 

trate salts, 15:10845 (R;US) 
MOLYBDENUM 

Peculiarities of deformation and fracture of molybdenum after 
ion beam treatment, 15:10459 (RA;SU;in Russian) 

Peculiarities of microhardness of metals at ion doping, 15:10460 
(RA;SU;in Russian) 

MOLYBDENUM ALLOYS 
See also ALLOY-MAR-M246 
CHROMIUM-NICKEL-MOLYBDENUM STEELS 

Magnetic properties of icosahedral Al-Mo-Fe and Al-Ta-Fe al- 

loys, 15:10508 (J;US) 
MOLYBDENUM COMPLEXES 

Effect of octanol on interphase extraction exchange of thio- and 
oxothiomolybdate anions, 15:10759 (RA;SU;In Russian) 

On the behaviour of molybdeum(6) alkoxides in alcohol solu- 
tions and their using in alkoxotechnology, 15:10755 
(RA;SU;In Russian) 

MOLYBDENUM ORES 

Feasibility study of the use of organic solvents for nitric acid de- 

composition of molybdenite, 15:10757 (RA;SU;In Russian) 
MOLYBDENUM OXIDES 

On the behaviour of molybdeum(6) alkoxides in alcohol solu- 
tions and their using in alkoxotechnology, 15:10755 
(RA;SU;In Russian) 

Preparation of high-purity metal oxides by oxygen ion implanta- 
tion method, 15:10539 (RA;SU;In Russian) 

Thermal conductivity of quasi-one dimensional conductors, 
15:10543 (R;US) 

MONAZITES 

Surface reactions of synthetic, end-member analogues of mon- 
azite, xenotime and rhabdophane, and evolution of natural 
waters, 15:11654 (J;US) 

MONITORED RETRIEVABLE STORAGE 

Monitored retrievable storage (MRS) status and plans, 15:9224 

(RA;US) 
MONITORING 

See also RADIATION MONITORING 

Electrical substation yard fault location system. Study of optical 
multipont sensing system, 15:9894 (R;JP;In Japanese) 

MONITORING (RADIATION) 

See RADIATION MONITORING 
MONITORING NETWORK 

See MONITORING 


ERA Vol. 15, No. 5 655 





MONITORS 


MONITORS 
See also BEAM MONITORS 
RADIATION MONITORS 
WATER POLLUTION MONITORS 
Damage assessment for composite materials based on struc- 
turally imbedded optical fibers and image enhanced 
backlighting, 15:11020 (BA;US) 
Design of a laser rf modulation phase sensitive scheme for 
sensing and decoding multimodal vibration in large composite 
space structures, 15:11019 (BA;US) 
Fiber optic cure sensor for thermoset composites, 15:11021 
(BA;US) 
Intelligent structures research at Virginia Tech, 15:11018 (BA;US) 
Manufacturing process control with VLSi-compatible sensors, 
15:10968 (BA;US) 
Sensors for carbonization control, 15:10646 (BA;US) 
MONITORS (BEAM) 

See BEAM MONITORS 
MONITORS (RADIATION) 

See RADIATION MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONOCHLOROETHYLENE 

See VINYL CHLORIDE 
MONOCOTYLEDONS 

See LILIOPSIDA 
MONOPOLES 

Collapse of a “global monopole”, 15:11800 (J;US) 
MONTANA 

The impact of residential wood combustion on ambient winter- 
time carbon monoxide concentration in residential areas in six 
northwestern cities, 15:11365 (BA;US) 

MONTE CARLO METHOD 

Fluorescence intensity dependence on the propagation plane 
inclination: 1. Monte Carlo simulation, 15:10707 (RA;AR;In 
Spanish) 

Monte Carlo determination of the energy-dependent neutron- 
gamma fiux behind cadmium loaded polyethylene slabs 
irradiated by the Sandia Pulse Reactor Ill, 15:9771 (RA;US) 

Montecarlo methods in electron transport problems. Part 1. The- 
oretical basis, 15:11722 (R;IT) 

MOS TRANSISTORS 
CMOS [complementary metal-oxide semiconductor] design for 
radiation hardness in digital applications, 15:11252 (J;US) 
MULTI-CHANNEL ANALYZERS 
FOMA: A Fast Optical Multichannel Analyzer, 15:11952 (R;US) 
MULTICHARGED IONS 

Electron-impact ionization of highly charged ions in lowest-order 
QED theory, 15:11739 (J;US) 

Identification of new heliumlike Al XII transitions emitted by 
laser-produced plasmas, 15:11139 (J;US) 

ee of laser-produced L-series lines, 15:11138 
(J;US) 

MULTILAMELLAR LIPID VESICLES 

See LIPOSOMES 

MULTINATIONAL OWNERSHIP 
"ae of foreign direct investment in US Energy 1988, 15:9959 
iUS) 
MULTIPLE SCATTERING 

On the computer program for multiple scattering calculation, 
15:11183 (RA;JP;In Japanese) 

MULTIPROCESSING 

See PARALLEL PROCESSING 
MULTIPROCESSORS 

See ARRAY PROCESSORS 
MULTIWIRE DRIFT CHAMBERS 

See DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS 

See also DRIFT CHAMBERS 

Multiwire proportional chambers for a wide-aperture magnetic 
spectrometer, 15:11232 (RA;SU;Iin Russian) 
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MUNICIPAL WASTES 
Air Pollution 
Health assessment for Ossineke ground water (Ossineke Resi- 
dential Wells), Ossineke, Michigan, Region 5. CERCLIS No. 
MID980794440. Preliminary report, 15:10373 (R;US) 


Anaerobic Digestion 
Anaerobic digestion of industrial wastewaters and municipal 
solid wastes - a position study, 15:9484 (R;GB) 


Environmental Exposure 
Health assessment for Ossineke ground water (Ossineke Resi- 
dential Wells), Ossineke, Michigan, Region 5. CERCLIS No. 
MID980794440. Preliminary report, 15:10373 (R;US) 


Hazardous Materials 
Municipal-waste combustion ash and leachate characterization 
monofill baseline year. Woodburn Monofill, Woodburn, Ore- 
gon. Final report, 15:10374 (R;US) 


Land Pollution 

Health assessment for Mason County Landfill National Priorities 
List (NPL) Site, Pere Marquette Township, Mason County, 
Michigan, Region 5. CERCLIS No. MID980794465. Final re- 
port, 15:9983 (R;US) 

Health assessment for Petoskey Municipal Well/Petoskey Man- 
ufacturing Co., Petoskey, Michigan, Region 5. CERCLIS No. 
MID006013049. Preliminary report, 15:10189 (R;US) 

Health assessment for Waite Park ground-water contamination 
site, Waite Park, Minnesota, Region 5. CERCLIS No. 
MND981002249. Final report, 15:10377 (R;US) 


Sanitary Landfills 

Health assessment for Algoma City Landfill, Algoma, Wisconsin, 
Region 5. CERCLIS No. WID980610380. Preliminary report, 
15:9991 (R;US) 

Health assessment for Arkansas City Dump National Priorities List 
(NPL) Site, Arkansas City, Cowley County, Kansas, Region 7. 
CERCLIS No. KSD980500789. Final report, 15:11441 (R;US) 

Health assessment for Belvidere Municipal Landfill No. 1 Na- 
tional Priorities List (NPL) Site, Belvidere, Boone County, 
Illinois, Region 5. CERCLIS No. ILD980497663. Final report, 
15:10375 (R;US) 

Health assessment for Coshocton, City Landfill, Coshocton, 
Ohio, Region 5. CERCLIS No. OHD980509830. Final report, 
15:9984 (R;US) 

Health assessment for Fulbright Landfill, Springfield, Greene 
County, Missouri, Region 7. CERCLIS No. MOD980631139. 
Final report, 15:11444 (R;US) 

Health assessment for Hunts Disposal Landfill, Caledonia, Wis- 
consin, Region 5. CERCLIS No. WID980511919. Preliminary 
report, 15:9989 (R;US) 

Health assessment for KL Avenue Landfill, Kalamazoo County, 
Michigan, Region 5. CERCLIS No. MID980506463. Prelimi- 
nary report, 15:10254 (R;US) 

Health assessment for Kummer Sanitary Landfill, North- 
ern Township, Minnesota, Region 5. CERCLIS No. 
MND980904049. Final report, 15:10379 (R;US) 

Health assessment for Lake Sandy Jo Landfill, Gary, Indiana, 
Region 5. CERCLIS No. IND980500524. Final report, 
15:9968 (R;US) 

Health assessment for Lauer 1 Sanitary Landfill, Menomonee 
Falls, Wisconsin, Region 5. CERCLIS No. WID058735994. 
Preliminary report, 15:9988 (R;US) 

Health assessment for Mason County Landfill National Priorities 
List (NPL) Site, Pere Marquette Township, Mason County, 
Michigan, Region 5. CERCLIS No. MID980794465. Final re- 
port, 15:9983 (R;US) 

Health assessment for Onalaska Municipal Landfill, Onalaska, 
Wisconsin, Region 5. CERCLIS No. WID980821656. Final re- 
port, 15:9993 (R;US) 

Health assessment for Pine Bend Sanitary Landfill, Inver 
Grove Heights, Minnesota, Region 5. CERCLIS No. 
MND000245795. Preliminary report, 15:9974 (R;US) 

Health assessment for Powell Road Landfill, Dayton, Mont- 
gomery County, Ohio, Region 5. CERCLIS No. 
OHD000382663. Preliminary report, 15:10380 (R;US) 





Health assessment for Sanitary Landfill Company, Dayton, 
Ohio, Region 5. CERCLIS No. OHD093895787. Preliminary 
report, 15:9986 (R;US) 

Health assessment for Shaw Avenue Dump, Charles City, lowa, 
Region 7. CERCLIS No. IAD980630560. Preliminary report, 
15:10382 (R;US) 

Health assessment for Southside Sanitary Landfill, Indianapolis, 
Indiana, Region 5. CERCLIS No. IND980607360. Preliminary 
report, 15:9966 (R;US) 

Health assessment for Southwest Ottawa County Landfill, Ot- 
tawa County, Michigan, Region 5. CERCLIS No. 
MID980608780. Preliminary report, 15:9972 (R;US) 

Health assessment for Spickler Landfill, Spencer, Wisconsin, 
Region 5. CERCLIS No. WID980902969. Preliminary report, 
15:10381 (R;US) 

Health assessment for Tomah Sanitary Landfill, Monroe County, 
Tomah, Wisconsin, Region 5. CERCLIS No. WID980610307. 
Preliminary report, 15:10312 (R;US) 

Health assessment for Union Carbide Disposal/Red Oak City 
Landfill, Red Oak, lowa, Region 7. CERCLIS No. 
IAD980632509. Preliminary report, 15:10338 (R;US) 

Health assessment for Waste Disposal Engineering, Inc. Sani- 
tary Landfill site, Andover, Minnesota, Region 5. CERCLIS 
No. MND980609119. Final report, 15:9964 (R;US) 

Health assessment for Wheeling Disposal Service, Amazonia, 
Missouri, Region 7. CERCLIS No. MOD000830554. Prelimi- 
nary report, 15:11448 (R;US) 

Solid Wastes 

Managing the waste stream: Background information for planning 

source separation programs. Final report, 15:10371 (R;US) 
Waste Management 

Source reduction as an option for municipal waste manage- 

ment, 15:10386 (R;US) 
Waste Water 

Management of sludge from Puerto Rico’s regional industrial 
waste-water treatment plant. Phase 2 - dewatering. Technical 
report (Final), 15:10315 (R;PR) 

Water Pollution 

Health assessment for Charlevoix Municipal Well National Prior- 
ities List (NPL) Site, Charlevoix, Michigan, Region 5. 
CERCLIS No. MID980794390. Final report, 15:10376 (R;US) 

Health assessment for Kent City Mobile Home Park, Kent City, 
Michigan, Region 5. CERCLIS No. MID981089915. Prelimi- 
nary report, 15:10378 (R;US) 

Health assessment for Ossineke ground water (Ossineke Resi- 
dential Wells), Ossineke, Michigan, Region 5. CERCLIS No. 
MID980794440. Preliminary report, 15:10373 (R;US) 

Health assessment for Petoskey Municipal Well/Petoskey Man- 
ufacturing Co., Petoskey, Michigan, Region 5. CERCLIS No. 
MID006013049. Preliminary report, 15:10189 (R;US) 

Health assessment for Waite Park ground-water contamination 
site, Waite Park, Minnesota, Region 5. CERCLIS No. 
MND981002249. Final report, 15:10377 (R;US) 

MUON NEUTRINOS 
v, and v, as dark matter, 15:11696 (J;US) 
MUON PAIRS 

Study of low mass dimuons produced in the interactions of 450 

GeV/c protons ona beryllium target, 15:11712 (R;FR;In French) 
MUON-CATALYZED FUSION 

Muon-catalyzed fusion theory: 

15:11939 (R;US) 
MUONS 

Measurement of the branching ratio for the decay K,°— yy, 
15:11771 (J;US) 

Search for a light Higgs boson in the decay K*t—7*H, 
H-p*p-, 15:11769 (J;US) 

MUSEUMS 
See EDUCATIONAL FACILITIES 
MUTAGENESIS 

In-situ assessment of genotoxic hazards of environmental pollu- 
tion, 15:11625 (R;US) 

Novel approach to the use of graph theory in structure-activity 
relationship studies. Application to the qualitative evaluation 


Introduction and review, 


NATURAL GAS 


of mutagenicity in a series of nonfused ring aromatic com- 
pounds, 15:11636 (R;US) 
MUTAGENS 
Environmental monitoring using genetic bioassays, 15:11454 
(R;US) 
MWPC 
See MULTIWIRE PROPORTIONAL CHAMBERS 
MYOCARDIUM 
Radionuclide ventriculography in testicular tumor patients fol- 
lowing chemotherapy, 15:11505 (RA;CS;in Czech) 


N CODES 

Electromagnetic loads and structural response of the CIT vac- 
uum vessel to plasma disruptions, 15:12092 (BA;US) 

Thermal-stress analysis and testing of DIll-D armor tiles, 
15:12095 (BA;US) 

N*BARYONS 
Current analyses of particle emission in Ne-nucieus collisions 
between 400 and 800 MeV per nucleon, 15:11816 (R;FR) 
N*RESONANCES 
See N*BARYONS 
N-REACTOR 

A study of fission product transport from failed fuel during N re- 
actor postulated accidents, 15:9761 (R;US) 

N Reactor severe accident chemistry, 15:9705 (BA;US) 

Probabilistic risk assessment of N Reactor using NUREG-1150 
methods, 15:9824 (R;US) 

NAI DETECTORS 

Multiplicity spectrometer with scintillating converter, 15:11206 

(RA;SU;In Russian) 
NAPHTHALENE 

Studies of metal ammonia interactions with aromatic substrates: 
Progress report, January 1, 1989-December 31, 1989, 
15:10735 (R;US) 

NASOPHARYNX 
See PHARYNX 
NATIONAL DEFENSE 

See also BALLISTIC MISSILE DEFENSE 

Arsenal of democracy in the face of change: Economic policy 
for industrial mobilization in the 1990s, 15:11293 (R;US) 

NATIONAL ENERGY PLAN 
National environmental impact projection 2, 15:9963 (R;US) 
NATIONAL GOVERNMENT 
Profiles of foreign direct investment in US Energy 1988, 15:9959 
(R;US) 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL GAS 

Analyses of natural gases, 1988. Information Circular/1989, 
15:9158 (R;US) 

Analysis of the national and regional potential for gas use in 
electric utility emission control. Executive summary, 15:9645 
(R;US) 

Basic research on natural gas combustion phenomena-catalytic 
combustion. Final report, January 15, 1986-January 14, 1989, 
15:9160 (R;US) 

Canadian natural gas export pipeline capacity, requirements: 
An emerging issue for the 1990’s, 15:10054 (RA;CA) 

Gas supplies of interstate natural gas pipeline companies, 1988, 
15:9156 (R;US) 

Geochemical and geologic controls on the inferred occurrence 
of natural gas hydrate in the Kuparuk 2D-15 well, North 
Slope, Alaska, 15:9148 (BA;US) 

Investigation of critical C/H/N/O reactions in NOx formation and 
removal in natural gas combustion. Annual report, July 1988- 
June 1989, 15:9159 (R;US) 

Oxidative coupling of methane over perovskite-type oxides, 
15:9149 (J;US) 
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NATURAL GAS 


Power Generation Subprogram status report, 1988-1989, 
15:9151 (R;US) 
NATURAL GAS APPLIANCES 


See GAS APPLIANCES 


NATURAL GAS DEPOSITS 

See also NATURAL GAS FIELDS 

Description of the mid-Atlantic environment, 15:9138 (R;US) 

Drilling and production discharges and oil spills in the marine 
environment, 15:9139 (R;US) 

Fossil-fuel resources: Remote sensing. March 1973-September 
1989 (Citations from the International Aerospace Abstracts 
data base). Report for March 1973-September 1989, 
15:10053 (R;US) 

Offshore environmental studies program: Environmental studies 
index. Atlantic outer continental shelf, second edition. Final 
report, 15:9092 (R;US) 

NATURAL GAS DISTRIBUTION SYSTEMS 

Magnetometer-based measurements of stray current distribu- 
tion on cathodically protected gas transmission pipeline, 
15:9157 (BA;US) 

NATURAL GAS FIELDS 

Development and application of a linear programming model to 

maximize cashflow for a gas field, 15:9153 (RA;CA) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 


NATURAL GAS INDUSTRY 

Aqueous absorption fluids. Annual report, July 1988-June 1989, 
15:10128 (R;US) 

Definition of reserves and values and application of risk, 
15:9095 (RA;CA) 

Gas Research Institute 1990-1994 research and development 
plan and 1990 research and development program. Executive 
summary, 15:9144 (R;US) 

Gas Research Institute 1990-1994 research and development 
plan and 1990 research and development program, 15:9145 
(R;US) 

Industrial Utilization Subprogram status report, 1988-1989, 
15:9150 (R;US) 

Mobilization of mineral energy resources: A dynamic approach 
(TS 3.2): Report 3.3.1, 15:9030 (RA;CA) 

Monthly energy review, September 1989, 15:9962 (R;US) 

National laws and regulations relating to the natural gas indus- 
try, 15:9155 (R;LU) 

Power Generation Subprogram status report, 
15:9151 (R;US) 

Reserve definitions: Current and future considerations, 15:9093 
(RA;CA) 

Space conditioning and appliance research. Status report, 
1988-1989, 15:9152 (R;US) 

The time for strategic alliances: Government industry partner- 
ships in research, 15:10005 (RA;CA) 

NATURAL GAS WELLS 
Drilling horizontal well while maintaining a constant well bore 
pressure, 15:9124 (BA;US) 
Failure of cylindrical wellbores under uniform overburden load- 
ing, 15:9126 (BA;US) 
Fracture processes around highly stressed boreholes, 15:9125 
(BA;US) 
Proceedings of the drilling symposium. 1989, 15:9123 (B;US) 
NEGATIVE IONS 

See ANIONS 
NEGATONS 

See ELECTRONS 
NEGATRONS 

See ELECTRONS 
NEODYMIUM 147 

Lung tissue injury in case of intratracheal administration of 
147Nd + 147Pm and 1911, 15:11545 (RA;SU;In Russian) 

Pecularities of peripheral blood morphological content in rats in 
case of combined irradiation of lungs and thyroid, 15:11546 
(RA;SU;In Russian) 

Response of oxidation-reduction enzymes to internal and exter- 
nal irradiation, 15:11544 (RA;SU;in Russian) 


1988-1989, 
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NEODYMIUM ALLOYS 
Anisotropy and microstructure of high-coercivity rare earth per- 
manent magnets. Final report, 15:10804 (R;AT) 
NEODYMIUM COMPOUNDS 
Synthesis and properties of NdNiP(3) prepared by low- 
temperature methods. Technical report, 15:10516 (R;US) 
NEODYMIUM IONS 
Discrepancies between calculated and observed energies for 4s- 
4p transitions in highly charged Cu-like ions, 15:11740 (J;US) 
NEODYMIUM LASERS 
Present and future performance of the Nova laser system, 
15:12119 (J;US) 
NEON 
Auger electron emission from Na-like Fe ions excited in colli- 
sions of 170-keV Fe'’* on He and Ne, 15:11737 (J;US) 
The components of the photoionization cross section in the VUV 
and soft x-ray region, 15:11729 (BA;US) 
Tunneling ionization of noble gases in a high-intensity laser 
field, 15:11736 (J;US) 
X-Ray and vacuum ultraviolet interaction data bases, calcula- 
tions, and measurements, 15:11727 (B;US) 
NEON 20 REACTIONS 
Current analyses of particle emission in Ne-nucleus collisions 
between 400 and 800 MeV per nucleon, 15:11816 (R;FR) 
NEON 22 
Neutron multiplicity from the spontaneous fission of 26°Md, 
15:11839 (BA;US) 
NEOPLASMS 
See also CARCINOMAS 
LEUKEMIA 
MELANOMAS 
Analyses of combined mortality data on workers at the Hanford 
Site, Oak Ridge National Laboratory, and Rocky Flats Nu- 
clear Weapons Plant, 15:11606 (J;US) 
Cancer risk of insulation workers in the United States, 15:11627 
(R;US) 
Conventional and more recent methods of radiodiagnosis of 
mammary carcinoma, 15:11495 (RA;CS;in Slovak) 
Nuclear medicine methods of tumor imaging, 
(RA;CS;In Czech) 
NET TOKAMAK 
Catalyst study for the decontamination of atmospheres contain- 
ing few traces of tritium, 15:9225 (R;FR) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL ATOM BEAM INJECTION 
Design and implementation of a user-friendly interface for DIll-D 
neutral beam automated operation, 15:12040 (R;US) 
NEUTRAL BEAM SOURCES 
See also ATOMIC BEAM SOURCES 
Applications of directed energy weapon technology to civilian 
problems, 15:11136 (J;US) 
The propagation distance of the by-product ion beams emitted 
from neutral particle beam accelerators, 15:11160 (R;US) 
NEUTRAL PARTICLES 
B.° - B-bar.° mixing in the four generation standard model, 
15:11796 (J;US) 
NEUTRALIZATION (CHEMICAL) 
See PH VALUE 
NEUTRETTOS 
See MUON NEUTRINOS 
NEUTRON BEAMS 
Nondestructive analysis for hydrogen in steel using neutron 
scattering, 15:11095 (J;US) 
NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 
Optimization of boron and neutron delivery for neutron capture 
therapy, 15:11532 (J;US) 
NEUTRON CONVERTERS 
On the possibility of neutron converter application in neutrino 
experiments, 15:9768 (RA;SU;In Russian) 
Parameters of fast (10-20 MeV) neutron converter under condi- 
tions of a research reactor, 15:9767 (RA;SU;In Russian) 


15:11501 





NEUTRON DETECTORS 
See also FISSION CHAMBERS 
PROTON RECOIL DETECTORS 

One-dimensional position sensitive detector for thermal neu- 

trons, 15:11204 (RA;SU;in Russian) 
NEUTRON DIFFRACTOMETERS 

Superposition detection method with neutron beam on time-of- 
flight in backscattering geometry, 15:11209 (RA;SU;In 
Russian) 

NEUTRON DIFFUSION EQUATION 

Comparison of finite element and global element methods in 
one-dimensional neutron diffusion, 15:9730 (J;US) 

Nodal solution method of neutron diffusion equations using a 
high-order finite difference scheme, 15:9680 (J;US) 

NEUTRON DOSIMETRY 

Dose equivalent LiF TLD (thermoluminescent dosimeter) neu- 
tron and photon area monitor. Final report, 1977-1984, 
15:11196 (R;US) 

NEUTRON EMISSION 
Upper limits on neutron bursts emitted from Ti pressurized D2 
gas cells, 15:11938 (R;US) 
NEUTRON EVAPORATION 
See NEUTRON EMISSION 
NEUTRON REACTIONS 

See also THERMAL FISSION 

Conversion of pile neutrons into the neutrons with energy above 
10 MeV, 15:11833 (RA;SU;In Russian) 

Statistical simulation of neutron interactions with uranium, lead, 
iron and carbon nuclei at neutron energy in the 20-100 MeV 
range, 15:11832 (RA;SU;In Russian) 

NEUTRON SOURCE FACILITIES 

Development of a complex of neutron equipment for radiation 
physics research: Scientific and technical aspects, 15:11177 
(RA;SU;In Russian) 

Gas-filled small-sized neutron tube with high-efficiency ion 
source, 15:11154 (RA;SU;Iin Russian) 

NEUTRON SOURCES 

Differential neutron production cross sections and neutron yields 
from stopping-length targets for 113-MeV protons, 15:11813 
(J;US) 

NEUTRON SPECTRA 

Spectra of neutron LET with energy from thermal up to 100 
MeV, 15:11561 (RA;SU;!n Russian) 

Use of the foil activation method with arbitrary trial functions to 
determine neutron energy spectra, 15:9779 (RA;US) 

NEUTRON SPECTROMETERS 

1987 calibration of the TFTR neutron spectrometers, 15:11959 
(R;US) 

NEUTRON SPECTROSCOPY 

Experimental neutron spectroscopy down to 1 keV, 15:11240 
(J;US) 

Study of supmolecular structure in IBR-2 reactor, 15:11554 
(RA;SU;In Russian) 

NEUTRON THERAPY 

See also NEUTRON CAPTURE THERAPY 

Intracavitary gamma neutron neoadjuvancy in the therapy of 
malignant anorectal processes, 15:11508 (RA;CS;In Czech) 

NEUTRON TRANSPORT 

A new vectorized rebalancing algorithm for neutronics codes, 
15:9728 (J;US) 

An application of Chandrasekhar’s method to the energy- 
dependent neutron transport equation in a semi-infinite 
medium, 15:9731 (J;US) 

Applications of the BEST model to neutron transport problem in 
sodium and its comparison with higher-order sensitivity the- 
ory, 15:11849 (RA;SU) 

Parallelization of a spherical S, transport theory algorithm, 
15:9729 (J;US) 

NEUTRON TRANSPORT THEORY 

R-function solution of the neutron transport equation, 15:9732 

(J;US) 
NEUTRON-RICH ISOTOPES 
Hot nuclei studies with a 4Pl-neutron detector, 15:11820 (R;FR) 


NEUTRONS 
See also PILE NEUTRONS 
SLOW NEUTRONS 

Comparison of spaliation-model calculations with experiment on 
neutron production in uranium, 15:11824 (RA;SU;in Russian) 

Differential neutron production cross sections and neutron yields 
from stopping-length targets for 113-MeV protons, 15:11813 
(J;US) 

Neutron physis. V. 4, 15:11846 (R;SU;In Russian) 

Saturation of the thermal energy deposited in Au and Th nuclei 
by Ar projectiles between 27 and 77 MeV/u, 15:11822 (R;FR) 

Strong CP violation: The neutron electric dipole moment in lat- 
tice QCD, 15:11773 (R;US) 

Use of the coincidence method for measurement of fast neutron 
flux attenuation in a finite energy range, 15:11219 (RA;SU;In 
Russian) 

Use of the computer code ATR to relate DREO experimental re- 
sults to nuclear battlefield threats. Technical note, 15:11291 
(R;CA) 

[lsotope driven critical scattering and phase separation from 
mixtures of deuterated and protonated polymers]: Foreign trip 
report, November 4—16, 1989, 15:11864 (R;US) 


NEVADA 
Environmental program planning for the proposed high-level nu- 
clear waste repository at Yucca Mountain, Nevada, 15:9260 
(R;US) 
Nevada state revenues analysis, 15:9233 (R;US) 


NEW MEXICO 

A model for the evolution of brines in salt from the lower Salado 
Formation, southeastern New Mexico, 15:11655 (J;US) 

Quality assessment of strippable coals in New Mexico: Year 3, 
Phase 2, Menefee and Crevasse Canyon, and Moreno Hill 
Formation coals in the San Juan Basin of northwestern New 
Mexico and the Salt Lake coal field, west-central New Mexico, 
15:9068 (R;US) 


NEW YORK 
Running public transit in New York City like a business. Final re- 
port, 15:10149 (R;US) 


NEW ZEALAND 

Accelerator Physics Section progress report: January- 
December 1985, 15:12135 (R;NZ) 

Annual report: January-December 1982, 15:12131 (R;NZ) 

Annual report: January-December 1983, 15:12126 (R;NZ) 

Annual report: January-December 1984, 15:12127 (R;NZ) 

Annual report: January-December 1985, 15:12128 (R;NZ) 

Deregulation and restructuring of the energy sector in New 
Zealand: Report 3.5.3, 15:10041 (RA;CA) 

Nuclear Physics Group progress report: January-December 
1984, 15:12133 (R;NZ) 

Stable Isotope Group 1984 progress report, 15:12132 (R;NZ) 

Stable Isotope Group 1985 progress report, 15:12134 (R;NZ) 


NEXT EUROPEAN TORUS 
See NET TOKAMAK 


NICKEL 

A program to obtain reliable photoabsorption cross sections, 
15:11728 (BA;US) 

Electronic response of metal surfaces to electron exchange with 
keV-ions, 15:11892 (R;NL) 

Investigation of deformation using SQUID magnetometry, 
15:10915 (BA;US) 

Low-temperature adsorption of H2S on Ni(001) studied by near- 
edge— and surface-extended—x-ray-absorption fine structure, 
15:10787 (J;US) 

Nanolayer reactions in aluminum-metal interfaces, 15:10402 
(R;US) 

Theoretical studies ¥ chemisorption and surface reactions on 
nickel and silicon: Progress report, June 15, 1987—December 
1, 1989, 15:10737 (R;US) 

Thermal annealing of solid Kr precipitates in Ni, 15:10413 (R;US) 


NICKEL 56 
Asymmetric fission of 5°Ni, 15:11761 (BA;US) 
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NICKEL ALLOYS 


NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
STEEL-MNNIMOV 

Application of molecular dynamics to the study of hydrogen em- 
brittlement in Ni-Cr-Fe alloys, 15:10511 (J;US) 

Critical field enhancement due to field penetration in fine- 
filament superconductors, 15:10410 (R;US) 

Induced effects in Fe-Ni-Cr austenitic alloys by electron irradia- 
tion, 15:10420 (R;FR;in French) 

NICKEL BASE ALLOYS 
See also ALLOY-MAR-M246 
HASTELLOYS 

Evaluation of the corrosion behavior of nickel- and copper-base 
alloys in high magnesium brine, 15:9218 (RA;US) 

incomplete-data image reconstructions in industrial x-ray com- 
puterized tomography, 15:10899 (BA;US) 

Investigation of the weldability of ductile aluminides, 15:10564 
(RA;US) 

Plastic deformation, residual stress, and crystalline texture mea- 
surements for in-process characterization of FCC metal 
alloys, 15:10477 (BA;US) 

NICKELATES 

Synthesis and properties of NdNiP(3) prepared by low- 

temperature methods. Technical report, 15:10516 (R;US) 
NICOTIANA 

Regulated expression of the bean beta-phaseolin gene in trans- 

formed tobacco cell, 15:9540 (BA;US) 
NIGERIA 

Energy assessment and planning for rural and agricultural de- 
velopment in Nigeria. Institutional requirements and policy 
issues, 15:9960 (R;IT) 

NIOBATES 

Interaction of construction materials with purified substance in 
technological processes of rare metal production, 15:10739 
(RA;SU;in Russian) 

NIOBIUM 

Anomalous proton spin-lattice relaxation at high temperatures 
in bee transition-metal-hydrogen solid-solution systems, 
15:10502 (J;US) 

Effect of solvent nature on kinetics of anode oxide film forming 
on Ti, Ta, Nb, 15:10762 (RA;SU;In Russian) 

NIOBIUM ALLOYS 

See also NIOBIUM BASE ALLOYS 

Ac loss measurements of two multifilamentary NbTi composite 
strands, 15:10409 (R;US) 

Anomalous proton spin-lattice relaxation at high temperatures 
in bec transition-metal-hydrogen solid-solution systems, 
15:10502 (J;US) 

Design of coupled or uncoupled multifilamentary SSC-type 
strands with almost zero retained magnetization at fields near 
0.3 T, 15:10412 (R;US) 

Effect of manganese additions on the physical and supercon- 
ducting properties of Nb-46.5Ti, 15:10407 (R;US) 

Low temperature specific heat and magnetic susceptibility of 
NbTi and NbTiMn alloys, 15:10411 (R;US) 

Magnetic studies of proximity-effect coupling in a very closely 
spaced fine-filament NbT/CuMn composite superconductor, 
15:10408 (R;US) 

NIOBIUM BASE ALLOYS 

Creep strength of niobium alloys, Nb-1%Zr and PWC-11, 

15:9687 (R;US) 
NIOBIUM OXIDES 

Effect of solvent nature on kinetics of anode oxide film forming 
on Ti, Ta, Nb, 15:10762 (RA;SU;In Russian) 

Guided wave modulators in Ti ion implanted LiNbO; waveg- 
uides, 15:10599 (J;US) 

NITRATES 

Characterization of cloud chemistry and frequency of canopy 
exposure to clouds in the Sierra Nevada. Final report, 
15:11334 (R;US) 

NITRIC ACID 

Dry deposition onto aerodynamic surfaces and vegetation. Final 

report, 15:11332 (R;US) 
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Profile measurements of sulfur dioxide, nitrogen oxides, and ni- 
tric acid deposition velocities in California's South Coast Air 
Basin, 15:11331 (R;US) 

NITRIC OXIDE 

Dependence of NO rotational photoionization propensity rules 
on electron kinetic energy, 15:11744 (J;US) 

Electron attachment and molecular fragmentation in laser- 
excited plasmas. Final report, 5 May 1988-4 May 1989, 
15:12021 (R;US) 

NITRO COMPOUNDS 

See also POLYCYCLIC NITRO COMPOUNDS 

Inversion, rotation, charge distribution, and resonance in 
nitramide, 15:10776 (J;US) 

NITROGEN 

Auroral-electron energy and flux from molecular nitrogen ultravi- 
olet emissions observed by the S3-4 satellite, 15:11706 (R;US) 

Lightning spectra in the 850- to 1400-nm near-infrared region, 
15:11371 (J;US) 

Numerical analysis of pulsed discharges in nitrogen, 15:11968 
(BA;US) 

NITROGEN DIOXIDE 

Electronically stimulated dissociation of NO on Pt(111), 
15:10786 (J;US) 

Indoor pollutants in 70 houses in the Tennessee Valley area: 
Study design and measurement methods, 15:10134 (BA;US) 


NITROGEN ISOTOPES 
Application of processes of substance deep purification to light 
element isotope production, 15:10745 (RA;SU;in Russian) 


NITROGEN NITRIDES 
See NITROGEN 


NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 

Bench and pilot-scale process evaluation of reburning for in- 
furnace NOx reduction, 15:11336 (R;US) 

Evaluation of internally staged coal burners and sorbent-jet 
aerodynamics for combined SO2/NOx control in utility boilers. 
Volume 2. Testing in a 100 million btw/hr experimental furnace. 
Final report, November 1984-June 1985, 15:9644 (R;US) 

Investigation of critical C/H/N/O reactions in NOx formation and 
removal in natural gas combustion. Annual report, July 1988- 
June 1989, 15:9159 (R;US) 

NO, emissions and reduction in the glass industry: Present sta- 
tus and advances, 15:11302 (TJ;GB) 

NO, emissions and reduction measures in gas-fired heating and 
air-conditioning — Current status and advances, 15:9154 
(TJ;GB) 

NO, emissions and reduction measures in industrial and power 
station steam generators, 15:9637 (TJ;GB) 

NO, emissions and reduction measures in the metals and ceramic 
industries: Current status and advances, 15:9081 (TJ;GB) 

Natural gas versus other fossil fuels, 15:9082 (TJ;GB) 

Profile measurements of sulfur dioxide, nitrogen oxides, and ni- 
tric acid deposition velocities in California's South Coast Air 
Basin, 15:11331 (R;US) 

SOX-NOX-ROX BOX flue gas clean-up demonstration project: 
Comprehensive report to Congress Clean Coal Technology 
Program, 15:9640 (R;US) 

Status of development in NO, reduction techniques, 15:9072 
(TJ;GB) 

WSA-SNOX flue gas cleaning demonstration project: A project 
proposed by Combustion Engineering, Inc.: Comprehensive 
report to Congress: Clean Coal Technology Program, 
15:9641 (R;US) 

NITROUS OXIDE 

Mechanisms of nitrous oxide formation in coal flames, 15:9088 

(R;US) 
NMR 
See NUCLEAR MAGNETIC RESONANCE 


NMR IMAGING 
Liposomes - experiment of magnetic resonance imaging appli- 
cation, 15:11488 (R;FR;In French) 





NMR SPECTRA 
Multinuclear NMR imaging of solids, 15:10917 (BA;US) 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE TESTING 
See also ACOUSTIC TESTING 
ELECTROMAGNETIC TESTING 
LIQUID PENETRANT INSPECTION 
THERMAL TESTING 
A flexible methodology for analysis of multiple-modality NDE 
data, 15:10952 (BA;US) 
A high speed image capture, processing and replay system for 
static and moving video signals, 15:10988 (BA;US) 
Colormap based image display enhancement, 15:10934 (BA;US) 
Human factors affecting the performance of inspection person- 
nel in nuclear power plants, 15:9835 (BA;US) 
Intelligent structures research at Virginia Tech, 15:11018 (BA;US) 
Interfacing quantitative NDE with computer algorithms for auto- 
mated statistical process control, 15:11083 (BA;US) 
The Mirage sensor in an industrial environment: Optical and 
thermal losses determinations, 15:10981 (BA;US) 
The characterization of surface defects using Rayleigh wave 
hodographs, 15:10953 (BA;US) 
NONLINEAR PROBLEMS 
Speckle reduction in ultrasonic SAFT images in coarse grained 
material through split spectrum processing, 15:10936 (BA;US) 
NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NONLUMINOUS MATTER 
+-ray lines as a probe for a cold-dark-matter halo, 15:11695 (J;US) 
Particle detection via rotons in helium-4 superfluid, 15:11670 
(R;US) 
NONRADIOACTIVE WASTE DISPOSAL 
See WASTE DISPOSAL 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOSE 
Role of computerized tomography in staging tumors of the nose, 
epipharynx and paranasal sinuses, 15:11500 (RA;CS;In 
Czech) 
NOVA FACILITY 
Experimental observation and suppression of transverse stimu- 
lated Brillouin scattering in large optical components, 
15:11132 (BA;US) 
Present and future performance of the Nova laser system, 
15:12119 (J;US) 
Pulse shaping on the Nova laser system, 15:11134 (BA;US) 
NOVAE 
Neon novae, recurrent novae, and type | supernovae, 15:11688 
(R;US) 
NOZZLES 
A flexible methodology for analysis of multiple-modality NDE 
data, 15:10952 (BA;US) 
An innovative demonstration of high power density in a compact 
MHD generator: Semi-annual report, 15:10074 (R;US) 
Disposition of feedwater nozzle UT indications in a BWR, 
15:9659 (J;US) 
NPD REACTOR 
Fuel performance experience from the nuclear power demon- 
stration reactor, 15:9683 (J;US) 
NPD-2 REACTOR 
See NPD REACTOR 
NPD2 ROLPHTON REACTOR 
See NPD REACTOR 
NPR REACTOR 
See N-REACTOR 
NRTS 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NSLS 
Considerations for the use of synchrotron radiation sources to 
measure sub-keV x-ray photoabsorption cross sections in 
transmission, 15:11194 (BA;US) 
NUCLEAR ACCIDENTS 
See ACCIDENTS 


NUCLEAR FACILITIES 


NUCLEAR ATTACKS 

See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 

See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 

Creation of interactive graphic system for on-line neutron data 

estimation, 15:12171 (RA;SU;In Russian) 
NUCLEAR DECAY 
See also BETA DECAY 
INTERNAL CONVERSION 
SPONTANEOUS FISSION 
Hot nuclei studies with a 4Pi-neutron detector, 15:11820 (R;FR) 
NUCLEAR DETERRENCE 

Long-range planning perspectives on nuclear war at sea: Naval 
nuclear crisis management. Final report, September 1987- 
August 1988, 15:11289 (R;US) 

NUCLEAR ENERGY 

DOE-Nuclear Energy Standards Program annual assessment, 
FY 1989, 15:10045 (R;US) 

Pursuing public and professional perception of nuclear energy 
with the Smithsonian Lady Godiva replica and demonstra- 
tion/display, 15:9782 (RA;US) 

NUCLEAR ENGINEERING 

A nuclear power plant system engineering workstation, 15:9723 
(J;US) 

ABET [Accreditation Board for Engineering and Technology] ac- 
creditation for engineering technology, 15:9716 (J;US) 

Accreditation of nuclear engineering programs, 15:9715 (J;US) 

Accreditation: The US framework for colleges and professional 
disciplines, 15:9714 (J;US) 

An introductory course to power plant operations using a full- 
function power plant simulator, 15:9719 (J;US) 

Bachelor of science degree in nuclear engineering technology, 
15:9711 (J;US) 

Characteristics of regents college nontraditional nuclear tech- 
nology degrees, 15:9712 (J;US) 

INPO accreditation - product definition for utility training, 
15:9718 (J;US) 

Interstate cooperation in AS, BS degree education, 15:9713 
(J;US) 

Maintaining quality control in a nontraditional nuclear technology 
degree program, 15:9717 (J;US) 

Reactor physics computations for nuclear engineering under- 
graduates, 15:9721 (J;US) 

The Maryland nuclear science baccalaureate degree program: 
The university perspective, 15:9710 (J;US) 

NUCLEAR EVAPORATION 
See EVAPORATION MODEL 
NUCLEAR EXPLOSION DETECTION 

Hydrophone investigations of earthquakes and explosion gener- 
ated high-frequency seismic phases. Technical report, 1 
November 1985-31 May 1989 (Final), 15:11610 (R;US) 

Inversion of P coda for isotropic scatterers at the Yucca Flat test 
site, 15:11287 (R;US) 

NUCLEAR EXPLOSIONS 

Electromagnetic pulse (EMP): Phenomena, simulation, and 
hardening. November 1986-October 1989 (Citations from the 
INSPEC: Information Services for the Physics and Engineer- 
ing Communities data base). Report for November 
1986-October 1989, 15:11285 (R;US) 

HEMP [high-altitude electromagnetic pulse] test and analysis of 
selected recloser-control units, 15:11284 (R;US) 

Hydrophone investigations of earthquakes and explosion gener- 
ated high-frequency seismic phases. Technical report, 1 
November 1985-31 May 1989 (Final), 15:11610 (R;US) 

Long-wave atmospheric noise model. Phase 1. Volume 2. Mode 
parameters. Technical report, 18 September 1987-14 October 
1988, 15:11281 (R;US) 

Nuclear weapons effects seminar, 15:11280 (R;US) 

On the HEMP [high-altitude electromagnetic pulse] response of 
protective relays, 15:11282 (R;US) 

NUCLEAR FACILITIES 
See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
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NUCLEAR FACILITIES 


NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 
Agreements 

Comparative review of US Department of Energy CERCLA Fed- 

eral Facility Agreements, 15:10046 (R;US) 
Air Samplers 

Advances in alpha air monitoring instrumentation, 15:9451 (J;US) 

New developments in continuous monitoring of airborne activity, 
15:9449 (J;US) 

Decommissioning 

The community's research and development programme on de- 
commissioning of nuclear installations. Fourth annual 
progress report 1988, 15:9810 (R;FR) 

Decontamination 
Remote-controlled decontamination techniques, 15:9453 (J;US) 
Occupational Exposure 

Performance Criteria and Evaluation System for occupational 
radiation safety at Department of Energy sites: Volume 1, 
User's Guide: Version 1.0, 15:9801 (R;US) 

Radiation Doses 

Estimated collective exposures from US Department of Energy 
Operations, 15:9445 (J;US) 

Population and worker doses at DOE sites and commercial gen- 
erating stations, 15:9840 (J;US) 

Radiation Monitoring 

Performance of an alpha air monitor in a dusty environment, 
15:9446 (J;US) 

Results of the independent verification of radiological remedial 
action at 148 East 4th South Street, Monticello, Utah 
(MS00087), 15:11386 (R;US) 

Results of the independent verification of radiological remedial 
action at 196 South 2nd East Street, Monticello, Utah 
(MS00135), 15:11389 (R;US) 

Results of the independent verification of radiological remedial 
action at 225 South 2nd East Street, Monticello, Utah 
(MS00114), 15:11388 (R;US) 

Results of the independent verification of radiological remedial 
action at 273 East ist South Street, Monticello, Utah 
(MS00092), 15:11387 (R;US) 

Results of the independent verification of radiological remedial 
action at 496 South Main Street, Monticello, Utah (MS00050), 
15:11391 (R;US) 

Results of the independent verification of radiological remedial 
action at EG&G Area 6, Monticello, Utah (MS00136), 
15:11390 (R;US) 

Results of the radiological survey at 10 Long Valley Road, Lodi, 
New Jersey (LJ055), 15:11382 (R;US) 

Results of the radiological survey at 12 Long Valley Road, Lodi, 
New Jersey (LJ054), 15:11381 (R;US) 

Results of the radiological survey at 21 John Street, Lodi, New 
Jersey (LJ090), 15:11384 (R;US) 

Results of the radiological survey at 30 Long Valley Road, Lodi, 
New Jersey (LJ045), 15:11379 (R;US) 

Results of the radiological survey at Route 17(S) and Becker Av- 
enue, Rochelle Park, New Jersey (RJ001), 15:11380 (R;US) 

Results of the radiological survey atthe Napp Chemical Company, 
199 Main Street, Lodi, New Jersey (LJ076), 15:11385 (R;US) 

Results of the radiological survey of the Saddle River's East 
Bank, from State Highway 46 to the River’s confluence with 
Lodi Brook, Lodi, New Jersey (LJ083), 15:11383 (R;US) 

Standards for air monitoring calibration, 15:9452 (J;US) 

Remote Handling Equipment 
Remote-controlled decontamination techniques, 15:9453 (J;US) 
Safety 

S. 1304: DOE Nuclear Safety and Environment Act. Introduced 
in the Senate of the United States, One Hundred First 
Congress, First Session, July 12, 1989, 15:9466 (B;US) 

Seismic Eftects 

Equivalent static seismic analysis approach for process equip- 

ment in moderate and high hazard facilities, 15:9431 (R;US) 
Stack Disposal 

On-line measurement of stack gas particulate radionuclides, 

15:9450 (J;US) 
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NUCLEAR FRAGMENTATION 

Dynamical instabilities in hot expanding nuclear systems: a 
microscopic approach to the understanding of multifragmen- 
tation, 15:11829 (R;FR) 

[The study of hadronic matter at the highest energy density: The 
search for the deconfined quark-gluon phase using 2 TeV p-p 
collisions]: [Progress report], 15:11804 (R;US) 

NUCLEAR FUEL ELEMENTS 

See FUEL ELEMENTS 


NUCLEAR FUELS 
See also SPENT FUELS 
Prediction model of oceanic diffusion for effluent from nuclear 
fuel reprocessing plant, 15:11405 (R;JP;In Japanese) 


NUCLEAR INDUSTRY 

Experimental determination of J value on circumferencially 
cracked stainless steel pipes under bending, 15:10403 (R;FR) 

Experimental determination of the crack driving force J for cir- 
cumferencially cracked piping elbows, 15:10404 (R;FR) 

Hygiene theory as a basis for environmental protection. Initial the- 
oretical premises and structure, 15:9434 (RA;SU;In Russian) 

Industrial promotion relative to thermal power plant design and 
fabrication: ENEA (Italy) program progress report, 15:10008 
(RA;IT;In Italian) 

Report on the investigation and research on energy conservation 
technologies of a clean room, 15:10181 (R;JP;in Japanese) 


NUCLEAR MAGNETIC RESONANCE 
Multinuclear NMR imaging of solids, 15:10917 (BA;US) 


NUCLEAR MATERIALS MANAGEMENT 
A generic, computerized nuclear materials accountability sys- 
tem (NucMAS) and its layered products, 15:9463 (R;US) 
Implementation of an NRTMA (accountability) system for an in- 
dustrial nuclear fuel fabrication plant: Feasibility study, 
15:9456 (R;IT;In Italian) 
SPRIT - A Montecarlo program for studying error propagation in 
reprocessing input accountancy measurements, 15:9460 
NUCLEAR MEDICINE 
Realization principles for decreasing radiation doses to patients 
in nuclear medicine, 15:11867 (RA;SU;In Russian) 


NUCLEAR PHYSICS 
Demonstration of the feasibility of the tuning and stimulation of 
nuclear radiation. gamma-ray laser. Annual summary report, 
1 November 1988-31 October 1989, 15:11102 (R;US) 
Medium energy nuclear physics research: Progress report, Oc- 
tober 1, 1988-September 30, 1989, 15:11805 (R;US) 
NUCLEAR POWER DEMONSTRATION REACTOR CANADA 
See NPD REACTOR 
NUCLEAR POWER DEMONSTRATION REACTOR-2 CANADA 
See NPD REACTOR 
NUCLEAR POWER PHASEOUT 
ELMIA Energy and Future 88. Conference E5. Nuclear power 
phaseout and storage of nuclear waste, 15:10019 (R;SE;In 
Swedish) 
How to maintain availabiblity, quality, and safety during the nu- 
clear power phaseout, 15:10020 (RA;SE;In Swedish) 
NUCLEAR POWER PLANTS 
See also UNDERGROUND NUCLEAR STATIONS 
Technical findings for proposed integrated resolution of Generic 
Issue 128, electric power reliability, 15:9817 (R;US) 
Computer-Aided Design 
Improving radiation survey data using CADD/CAE [computer- 
aided design and drafting computer-aided engineering], 
15:9884 (J;US) 
Containment Systems 
The extended ANS [American National Society] method for con- 
tainment integrated leakage rate testing, 15:9885 (J;US) 
Control Systems 
Advanced control test operation (ACTO) facility, 15:9754 (BA;US) 
Decommissioning 
Decommissioning of nuclear power plants: Technology, waste 
handling, encironmental problems, control, 15:9701 
(RA;SE;In Swedish) 





Emergency Plans 
Artificial intelligence tool development and applications to nu- 
clear power, 15:9858 (J;US) 
Expert system reasoning techniques applicable to the electric 
power industry, 15:9859 (J;US) 
Generating rules in expert systems for nuclear power pliant diag- 
nostics, 15:9861 (J;US) 
Environmental Impacts 
Study on the technique for Zostera bed creation, 15:9760 
(R;JP;in Japanese) 
Expert Systems 
Artificial intelligence tool development and applications to nu- 
clear power, 15:9858 (J;US) 
Expert system reasoning techniques applicable to the electric 
power industry, 15:9859 (J;US) 
Generating rules in expert systems for nuclear power plant diag- 
nostics, 15:9861 (J;US) 
MOVES: A knowledge-based system for maintenance planning 
for motor-operated valves, 15:9700 (J;US) 
Fuel Management 
Evaluation of the need for stochastic optimization of out-of-core 
nuclear fuel management decisions, 15:9695 (J;US) 
Use of neural networks for in-core fuel management, 15:9694 
(J;US) 
Heat Exchangers 
Development of a heat exchanger root-cause analysis method- 
ology. 15:9743 (J;US) 
Information Validation 
Development and testing of an integrated signal validation sys- 
tem for nuclear power plants: Description of signal validation 
modules: Final report, Volume 2, 15:9662 (R;US) 
Development and testing of an integrated signal validation system 
for nuclear power plants: Final report: Volume 3, Signal vali- 
dation system integration and implementation, 15:9663 (R;US) 
Loose Parts Monitoring 
Use of portable instrumentation/PC for loose-part monitor sen- 
sor validation, impact detection, and characterization, 
15:9747 (J;US) 
Management 
Managing for operational effectiveness, 15:9699 (J;US) 
Nuclear Engineering 
A nuclear power plant system engineering workstation, 15:9723 
(J;US) 
Occupational Exposure 
Performance Criteria and Evaluation System for occupational 
radiation safety at Department of Energy sites: Volume 1, 
User's Guide: Version 1.0, 15:9801 (R;US) 
Radiation Doses 
Population and worker doses at DOE sites and commercial gen- 
erating stations, 15:9840 (J;US) 
Radiation Monitoring 
Improving radiation survey data using CADD/CAE [computer- 
aided design and drafting computer-aided engineering], 
15:9884 (J;US) 
Radiation Protection 
Implications of a reduction in occupational radiation exposure 
limits, 15:9838 (J;US) 
Keeping radiation exposures at US and European nuclear power 
plants as low as reasonably achievable, 15:9837 (J;US) 
Reactor Components 
Development of an equipment qualification information system, 
15:9748 (J;US) 
Reactor Kinetics 
Efforts to eliminate plant transient: End-of-life moderator tem- 
perature coefficient measurement, 15:9722 (J;US) 
Reactor Maintenance 
A methodology for determining actuator setup criteria and per- 
forming diagnostics for pneumatically operated valves, 
15:9746 (J;US) 
Elements of a total MOV maintenance program, 15:9744 (J;US) 
MOVES: A knowledge-based system for maintenance planning 
for motor-operated vaives, 15:9700 (J;US) 
Maximizing personnel performance in plantwide reliability- 
centered maintenance analysis, 15:9698 (J;US) 


NUCLEAR REACTIONS 


Would a maintenance standard be useful to an operating nu- 
clear power plant, 15:9697 (J;US) 
Reactor Monitoring Systems 
Experimental evaluation of predictive displays as an operator 
aid, 15:9787 (J;US) 
Plant monitoring using possibilistic-probabilistic methodologies, 
15:9749 (J;US) 
Reactor Operators 
Lessons learned after three years of operator team skills train- 
ing, 15:9696 (J;US) 
Reactor Safety 
An expert system for emergency response, 15:9866 (J;US) 
Behavior-based rules for fitness-for-duty assessment of nuclear 
power plant personnel, 15:9849 (J;US) 
Lessons learned from nuclear power pliant posttrip monitoring 
systems, 15:9852 (J;US) 
NRC equipment qualification risk scoping study: Findings and 
recommendations, 15:9879 (J;US) 
Probability of inadvertent operation of electrical components in 
harsh environments, 15:9877 (J;US) 
Reactor accident consequence analysis code (MACCS), 
15:9823 (R;US) 
Risk-based approach to defining and implementing an effective 
maintenance program, 15:9847 (J;US) 
The extended ANS [American National Society] method for con- 
tainment integrated leakage rate testing, 15:9885 (J;US) 
The knowledge-based framework for a nuclear power plant op- 
erator advisor, 15:9864 (J;US) 
The role of culture and teamwork inplant performance: A new 
approach to human factors, 15:9862 (J;US) 
Reactor Simulators 
An introductory course to power plant operations using a full- 
function power plant simulator, 15:9719 (J;US) 
Rhr Systems 
Plant monitoring using possibilistic-probabilistic methodologies, 
15:9749 (J;US) 
Risk Assessment 
A knowledge-based system for finding cutsets and performing 
diagnostics, 15:9863 (J;US) 
Seismic Detectors 
Seismic instrumentation (for nuclear power plants), 15:9750 
(R;IT) 
Solid Scintillation Detectors 
Observation of pulsed neutron fields with solid-state track 
recorders, 15:9757 (BA;US) 
Thermal Pollution 
Space diffusion of exhaust heat from atomic power station by 
radiation cooling, 15:11312 (RA;JP;In Japanese) 
Training 
Beyond 4 to 20 mA: A new approach to simulator training, 
15:9693 (J;US) 
Valves 
MOVES: A knowledge-based system for maintenance planning 
for motor-operated valves, 15:9700 (J;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR PUMPING 
Proof of the feasibility of coherent and incoherent schemes for 
pumping a gamma-ray laser. Annual technical progress re- 
port, 1 April 1988-31 March 1989, 15:11106 (R;US) 
NUCLEAR REACTION ANALYZERS 
An ISOL facility for *5*Cf fission product studies, 15:11810 
(BA;US) 
NUCLEAR REACTION KINETICS 
Kinetic energy release in fission, 15:11808 (BA;US) 
NUCLEAR REACTIONS 
See also BREAKUP REACTIONS 
FISSION 
HADRON REACTIONS 
HEAVY ION FUSION REACTIONS 
NUCLEAR FRAGMENTATION 
PHOTONUCLEAR REACTIONS 
THERMONUCLEAR REACTIONS 
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NUCLEAR REACTIONS 


Electric quadrupole excitations in the interactions of Y-89 with 
relativistic nuclei, 15:11838 (RA;US) 

Simultaneous unfolding of fucntions for incident neutron beam 
spectra and nuclear reaction cross-sections in activation 
method, 15:11831 (RA;SU;In Russian) 

NUCLEAR REACTORS 

See REACTORS 
NUCLEAR SAFETY 

See RADIATION PROTECTION 
NUCLEAR SPIN RESONANCE 

See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 

Nuclear structure and pion reactions, 15:11835 (R;US) 
NUCLEAR WASTES 

See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 

See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 

Long-range pianning perspectives on nuclear war at sea: Naval 
nuclear crisis management. Final report, September 1987- 
August 1988, 15:11289 (R;US) 

Nuclear weapons effects seminar, 15:11280 (R;US) 

Optimizing the post-START (Strategic Arms Reduction Treaty) US 
strategic nuclear force mix. Master's thesis, 15:10395 (R;US) 

Use of the computer code ATR to relate DREO (Defence Re- 
search Establishment Ottawa) experimental results to nuclear 
battlefield threats. Technical note, 15:11290 (R;CA) 

Use of the computer code ATR to relate DREO experimental re- 
sults to nuclear battlefield threats. Technical note, 15:11291 
(R;CA) 

NUCLEI 
See also DEFORMED NUCLEI 
HEAVY NUCLEI 
INTERMEDIATE MASS NUCLEI 
LIGHT NUCLEI 
Use of the recoil mass spectrometer in studying nuclei far from 
stability, 15:10677 (BA;US) 
NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEON ISOBARS 
See N*BARYONS 
NUCLEON-NUCLEON INTERACTIONS 
Phenomenological study of nucleus-nucleus collision, 15:11778 
(R;ES;In Spanish) 
NUCLEONS 
See also NEUTRONS 
PROTONS 
A search for nucleon decay into a charged lepton and mesons 
with the Frejus detector, 15:11757 (R;FR;in French) 
NUCLEOSYNTHESIS 
See also THERMONUCLEAR REACTIONS 
Nuclear physics and cosmology, 15:11671 (R;US) 
NUTS 

The stepwise processing of a sulfur-rich seed protein from Brazil 

nut (Bertholletia excelsa), 15:9534 (BA;US) 
NUTS (MECHANICAL) 
See FASTENERS 


O 


OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESERVATION 
A checklist of fishes on the Department of Energy Oak Ridge 
Reservation, 15:11468 (J;US) 
OBSTETRICS 
See GYNECOLOGY 
OCCUPATIONAL DISEASES 
Relation of cigarette smoking to risk of death of asbestos- 
associated disease among insulation workers in the United 
States, 15:11622 (R;US) 


OCCUPATIONAL EXPOSURE 

Cancer risk of insulation workers in the United States, 15:11627 
(R;US) 

Health-hazard evaluation report HETA 86-380-1957, York Inter- 
national Corporation, Madisonville, Kentucky, 15:11624 (R;US) 

Performance Criteria and Evaluation System for occupational 
radiation safety at Department of Energy sites: Volume 1, 
User's Guide: Version 1.0, 15:9801 (R;US) 

OCCUPATIONAL SAFETY 

Preliminary survey of applicable regulations and repository op- 
erations as a basis for a nuclear waste repository safety 
analysis, 15:9357 (R;US) 

Request for assistance in preventing death from excessive expo- 
sure to chlorofluorocarbon 113 (CFC-113), 15:11621 (R;US) 

OCEAN THERMAL ENERGY CONVERSION 

Experimental investigation of condensation of steam in the pres- 
ence of noncondensable gases for open-cycle surface 
condensers, 15:9573 (R;US) 

OFFICE BUILDINGS 

The HVAC costs of increased fresh air ventilation rates in office 

buildings, 15:10135 (BA;US) 
OFFSHORE DRILLING 

Description of the mid-Atlantic environment, 15:9138 (R;US) 

Drilling and production discharges and oil spills in the marine 
environment, 15:9139 (R;US) 

Modelling of drilling rate for Canadian offshore well data, 
15:9111 (RA;CA) 

Offshore environmental studies program: Environmental studies 
index. Atlantic outer continental shelf, second edition. Final 
report, 15:9092 (R;US) 

OFFSHORE PLATFORMS 

Development of a method to make use of sensitivity studies and 
its application to analysis of uncertainties in environmental 
loading on offshore structures, 15:11099 (R;GB) 

Review of existing data derived from full-scale experiments [to 
determine environmental loads on offshore structures]: pre- 
liminary study, 15:11100 (R;GB) 

Sensitivity of fixed offshore platforms to uncertainties in design 
parameters, 15:11098 (R;GB) 

The influence of shielding gas composition on pulsed gas metal 
arc welding of Arctic and offshore structures and pipelines: Fi- 
nal report, 15:10466 (R;CA) 

OHIO 
Regional approach for assessing attainable surface water qual- 
ity: An Ohio case study, 15:11411 (R;US) 
OHIO STATE UNIVERSITY REACTOR 
See OSUR REACTOR 
OIL FIELDS 

Mass balance method to determine residual oil saturation from 
single well tracer test data, 15:9101 (RA;CA) 

Oil base coring for connate water saturation at Utikuma, 
15:9100 (RA;CA) 

Pool-production and well-count forecasts, 15:9094 (RA;CA) 

OIL POLLUTION CONTAINMENT 

Biodegradation modeling at aviation-fuel spill site, 15:9140 
(R;US) 

OIL SAND DEPOSITS 

A new constitutive stress strain model for describing the geome- 
chanical behavior of oil sands, 15:9163 (RA;CA) 

Effects of reservoir hetergeneities on heavy oil recovery by 
steam-assisted gravity drainage, 15:9167 (RA;CA) 

Identification of mobile water in bitumen reservoirs using the nu- 
clear magnetic log, 15:9162 (RA;CA) 

OIL SAND INDUSTRY 

Advisory Committee on Heavy Oil and Oil Sands Development 
annual report, 1988, 15:9161 (R;CA) 

Cost analysis of current in situ bitumen production: Optimum pro- 
duction strategies and priority R&D needs, 15:9184 (RA;CA) 

Definition of reserves and values and application of risk, 
15:9095 (RA;CA) 

Options theory and strategic investment decisions, 15:9183 
(RA;CA) 

Reserve definitions: Current and future considerations, 15:9093 
(RA;CA) 
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OIL SAND OILS 
See BITUMENS 


OIL SANDS 

A constitutive model for the effective stress-strain behavior of oil 
sands, 15:9166 (RA;CA) 

Casing/formation interaction model for thermal recovery wells, 
15:9168 (RA;CA) 

Experience with fireflooding in Countess B pool, Alberta reser- 
voir aspects, 15:9172 (RA;CA) 

Fluid and heat movements during in situ combustion in a chan- 
nelled reservoir, 15:9171 (RA;CA) 

In situ combustion tests on Eyehill Cummings reservoir, 
15:9170 (RA;CA) 

Large scale laboratory fracturing test in oil sands, 15:9164 
(RA;CA) 


OIL SATURATION 


Mass balance method to determine residual oil saturation from 
single well tracer test data, 15:9101 (RA;CA) 


OIL SHALE MINING 
Health and environmental effects document for oil shale, 1981, 
15:9182 (R;US) 


OIL SHALE WASTE WATER 
See OIL SHALES 
WASTE WATER 


OIL SHALES 

Afree radical equilibrium in the fluidized bed retort, 15:9175 (J;US) 

Ammonia evolution during oil shale pyrolysis, 15:9174 (J;US) 

Computer-assisted interpretation of pyrolysis mass spectra of two 
oil shales and their corresponding kerogens, 15:9180 (J;US) 

Influence of oxidative weathering on shale structure and of the 
subsequent devolatilization of oil shale, 15:9178 (J;US) 

Intrinsic oxidation kinetics of rapidly pyrolyzed oil shale, 15:9181 
(J;US) 

Molecular properties and thermal transformations of oil shale 


kerogens from in situ 'H NMR data, 15:9179 (J;US) 

The development of the KENTORT II process for eastern US oil 
shale: Progress report for the period of January 1, 1989- 
March 31, 1989, 15:9165 (R;US) 


OIL SPILL FINGERPRINTING 
See OIL SPILLS 
PATTERN RECOGNITION 


OIL SPILLS 

Biodegradation modeling at aviation-fuel spill site, 15:9140 
(R;US) 

Health assessment for Avenue E Groundwater Contamination, 
Traverse City, Grand Traverse County, Michigan, Region 5. 
CERCLIS No. MID017418559. Preliminary report, 15:9969 
(R;US) 


OIL WELLS 

An analytical approach to determining oil/water contact rise at 
Utikuma field, 15:9106 (RA;CA) 

Drilling horizontal well while maintaining a constant well bore 
pressure, 15:9124 (BA;US) 

Failure of cylindrical wellbores under uniform overburden load- 
ing, 15:9126 (BA;US) 

Fracture processes around highly stressed boreholes, 15:9125 
(BA;US) 

Gas coning correlations for reefs with a diminishing oil leg, 
15:9119 (RA;CA) 

Proceedings of the drilling symposium. 1989, 15:9123 (B;US) 

Production problems associated with over-stressed hydraulic 
fracture treatments, 15:9116 (RA;CA) 

Single well tracer testing for in situ connate water saturation at 
Utikuma Lake: Field application, 15:9102 (RA;CA) 

Vertical resolution enhancement of the phasor induction: Appli- 
cations in western Canada, 15:9099 (RA;CA) 


OIL YIELDS 
An analytical approach to determining oil/water contact rise at 
Utikuma field, 15:9106 (RA;CA) 
Gas coning correlations for reefs with a diminishing oil leg, 
15:9119 (RA;CA) 


OILS 
See also FUEL OILS 
LUBRICATING OILS 
WASTE OILS 

Coal liquefaction process solvent characterization and evalua- 
tion: Final report, 15:9047 (R;US) 

Oil-water separation. February 1971-September 1989 (Citations 
from the US Patent data base). Report for February 1971- 
September 1989, 15:10359 (R;US) 

OLEFINS 
See ALKENES 
OLIGOSACCHARIDES 

The Golgi apparatus mediates the transport and post-translational 
modification of protein body proteins, 15:9536 (BA;US) 

The oligosaccharide sidechains of phaseolin, 15:9553 (BA;US) 

OMEGA-1778 RESONANCES 

See MESONS 

ON-LINE COMPUTERS 
See ON-LINE SYSTEMS 
ON-LINE CONTROL SYSTEMS 

Neutron-metrical definition of heavy nuclide content, 15:11220 
(RA;SU;In Russian) 

ON-LINE MEASUREMENT SYSTEMS 

In-plant demonstration of high-temperature EMAT system on 
continuous caster strand, 15:10979 (BA;US) 

Integrating shallow and deep knowledge in the design of an on- 
line process monitoring system, 15:9610 (R;IT) 

ON-LINE SYSTEMS 
See also ON-LINE CONTROL SYSTEMS 
ON-LINE MEASUREMENT SYSTEMS 

Detection and measurement of defects in butt welds, 15:10973 

(BA;US) 
ONTARIO 

Commercialinstitutional buildings: Electrical energy technology 
study, 15:10065 (R;CA) 

R.H. Saunders GS [generating station] - Bedrock void investiga- 
tion, 15:9499 (R;CA) 

OPENINGS 

See also WINDOWS 

Eddy-current inversion of flaw data from flat-bottomed holes, 
15:10888 (BA;US) 

The scattering response of a flat-bottom hole, 15:10864 (BA;US) 

OPERATION 

See also REACTOR OPERATION 

Conceptual System Design Description, nuclear waste reposi- 
tory in basalt, project B-301: Volume 3, Estimates of 
construction cost, operations cost, and the construction 
schedule, 15:9351 (R;US) 

OPERATION (REACTOR) 
See REACTOR OPERATION 
OPERATORS(QUANTUM FIELD THEORY) 
See QUANTUM OPERATORS 
OPERATORS(QUANTUM MECHANICAL) 
See QUANTUM OPERATORS 
OPTICAL FIBERS 

Damage assessment for composite materials based on struc- 
turally imbedded optical fibers and image enhanced 
backlighting, 15:11020 (BA;US) 

Design of a laser rf modulation phase sensitive scheme for 
sensing and decoding multimodal vibration in large composite 
space structures, 15:11019 (BA;US) 

Embedded fiber optic strain sensor, 15:10976 (BA;US) 

Fiber optic cure sensor for thermoset composites, 15:11021 
(BA;US) 

intelligent structures research at Virginia Tech, 15:11018 (BA;US) 

Low profile optical time domain fiber sensors for materials eval- 
uation, 15:11017 (BA;US) 

Temperature insensitive fiber optic sensor for acoustic wave de- 
tection, 15:10967 (BA;US) 

OPTICAL SCANNERS 

Pyroelectric line scanner for remote IR imaging of vehicles, 

15:11267 (BA;US) 
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OPTICAL SYSTEMS 


OPTICAL SYSTEMS 

Computer aided design based optical system modeling, 
15:11264 (R;US) 

Direct machining of a non-axisymmetric phase corrector, 
15:11266 (BA;US) 

Electrical substation yard fault location system. Study of optical 
multipont sensing system, 15:9894 (R;JP;In Japanese) 

Laser detection of acoustic displacements by destabilizing a fre- 
quency stabilized helium neon laser, 15:10914 (BA;US) 

Laser-based ultrasonics on Gr/epoxy composite. A systems 
analysis, 15:10911 (BA;US) 

Measurement of particle parameters in thermal spray systems, 
15:10969 (BA;US) 

Quality control applications of discrimination technology devel- 
oped for the Strategic Defense Initiative, 15:11089 (BA;US) 

Review of precision surface generating processes and their 
potential application to the fabrication of large optical compo- 
nents, 15:11265 (BA;US) 

OPTICS 

Cayley-Klein parameters and evolution of two and three-level 
systems and squeezed states, 15:11925 (R;IT) 

Report on the investigation and research on energy conservation 
technologies of a clean room, 15:10181 (R;JP;in Japanese) 

ORE PROCESSING 

Recovery of principal metal values from waste-hydroprocessing 

catalysts. Report of Investigations/1989, 15:10288 (R;US) 
OREGON 

The impact of residential wood combustion on ambient winter- 
time carbon monoxide concentration in residential areas in six 
northwestern cities, 15:11365 (BA;US) 

ORGANELLES 
See ORGANOIDS 
ORGANIC ACIDS 

See also HUMIC ACIDS 

Gap-dependence of the viscosity of a thermotropic liquid crys- 
talline copolymer, 15:10658 (J;US) 

ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLORINATED AROMATIC HYDROCARBONS 

Health assessment for Kent City Mobile Home Park, Kent City, 
Michigan, Region 5. CERCLIS No. M!ID981089915. Prelimi- 
nary report, 15:10378 (R;US) 

Removal of chlorofluorocarbons from the Earth’s atmosphere, 
15:11369 (J;US) 

ORGANIC COMPOUNDS 

See also ALDEHYDES 
AROMATICS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
HYDROXY COMPOUNDS 
ORGANIC ACIDS 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SILICON COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 

Analysis of ambient polar volatile organic compounds using 
chemical ionization-ion trap detector, 15:11337 (R;US) 

Complex methodical approach to investigate radiolysis mecha- 
nism of solid organic substances, 15:10797 (RA;SU;In 
Russian) 

Fiscal Year 1988 program report: New Jersey Center for 
Coastal and Eenvironmental Studies, 15:11435 (R;US) 

Formation of nonvolatile particulates from organic vapors. Tech- 
nical report, 1 March 1969-29 February 1972 (Final), 
15:11330 (R;US) 

Ground water: Volatile organic compounds (VOC's). March 
1975-October 1989 (Citations from the NTIS data base). Re- 
port for March 1975-October 1989, 15:11461 (R;US) 

Health assessment for Ott/Story/Cordova Chemical, Muskegon 
County, Muskegon, Michigan, Region 5. CERCLIS No. 
MID06174240. Preliminary report, 15:10187 (R;US) 
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Health assessment for Windom Dump, Windom, Minnesota, Re- 
gion 5. CERCLIS No. MND980034516. Final report, 15:10372 
(R;US) 

Health assessment for Zanesville Well Field-Essex Plant, 
Zanesville, Ohio, Region 5. CERCLIS No. OHD980794598. 
Preliminary report, 15:11433 (R;US) 

Indoor air sources: Using small environmental test chambers to 
characterize organic emissions from indoor materials and 
products. Final report, January-July 1989, 15:11343 (R;US) 

Some new cost-effective approaches for measuring organics 
associated with hazardous wastes, 15:11467 (BA;US) 

Sorption of toxic organic compounds on waste-water solids: 
Correlation with fundamental properties, 15:11457 (R;US) 

Surface-enhanced Raman spectroscopy: Detection of haz- 
ardous chemical pollutants, 15:11366 (BA;US) 

Waste-treatability tests of spent solvent and other organic waste 
waters, 15:11418 (R;US) 

ORGANIC FLUORINE COMPOUNDS 

See also FLUORINATED AROMATIC HYDROCARBONS 

Removal of chlorofluorocarbons from the Earth's atmosphere, 
15:11369 (J;US) 

ORGANIC HALOGEN COMPOUNDS 
See also HALOGENATED AROMATIC HYDROCARBONS 
ORGANIC CHLORINE COMPOUNDS 
ORGANIC FLUORINE COMPOUNDS 

Alternative control technology document: Halogenated solvent 
cleaners. Final report, 15:11327 (R;US) 

Request for assistance in preventing death from excessive expo- 
sure to chlorofluorocarbon 113 (CFC-113), 15:11621 (R;US) 

ORGANIC NITROGEN COMPOUNDS 

See also AMIDES 

NITRO COMPOUNDS 

ESR study of the 2,3-diazabicyclo[2.2.2]oct-2-ene radical cation 
in freon matrices, 15:10799 (J;US) 

Uptake, distribution, and metabolism of four organic chemicals 
by soybean plants and barley roots, 15:11637 (R;US) 

ORGANIC PHOSPHORUS COMPOUNDS 

See also CASEIN 

PHOSPHOLIPIDS 
Quantitative analysis of alkyl phosphates using automated cool 
on-column aqueous injection, 15:11415 (R;US) 
ORGANIC POLYMERS 
See also PLASTIC FOAMS 
RESINS 
THERMOPLASTICS 

Applications of phase microscopy to photothermal spec- 
troscopy, 15:10989 (BA;US) 

The reaction of organoaluminum compounds with 
organo(poly)siloxanes, alkylaluminum silanolates, 15:10733 

X-ray measurement and porosity in graphite/polyimide compos- 
ites, 15:11032 (BA;US) 

ORGANIC SILICON COMPOUNDS 

See also SILANES 

SILOXANES 

Characterization of cracks in oxidation-protective coatings, 

15:11007 (BA;US) 
ORGANIC SOLVENTS 

Health assessment for Strother Field Industries Park, Winfield, 
Winfield-Arkansas City, Cowley County, Kansas, Region 7. 
CERCLIS No. KSD980862726. Preliminary report, 15:10340 
(R;US) 

Sorption of volatile organic solvents from aqueous solution onto 
subsurface solids, 15:11458 (R;US) 

Superfund Record of Decision (EPA Region 9): IBM (interna- 
tional Business Machines), San Jose, CA. (First remedial 
action), December 1988. Final report, 15:10286 (R;US) 

ORGANIC WASTES 

See also AGRICULTURAL WASTES 

Method of removing and detoxifying a phosphorus-based sub- 
stance, 15:11469 (P;US) 

ORGANOIDS 
See also LIPOSOMES 
RIBOSOMES 





The Golgi apparatus mediates the transport and post-translational 

modification of protein body proteins, 15:9536 (BA;US) 
ORGANOMETALLIC COMPOUNDS 

Excimer laser photolysis of Zn dialkyls for Zn deposition, 
15:10793 (RA;IT) 

Excimer laser photolysis of organometallic compounds for Zn 
deposition, 15:10418 (RA;IT) 

Stability and decomposition of gaseous allyicyclopentadienylpal- 
iadium, 15:10727 (J;US) 

Synthetic design of MLCT excited states. Ligand-substituted, 
mono-2,2’-bipyridine complexes of Ru(Il), 15:10784 (J;US) 

ORGANS 
See also HEART 
KIDNEYS 
LUNGS 
PHARYNX 
SKELETON 

Neutron and gamma doses from medical in vivo prompt gamma- 

ray activation using a mobile nuclear reactor, 15:11531 (J;US) 
ORNL 

Industry partnerships with the Oak Ridge National Laboratory, 
15:10006 (R;US) 

Oak Ridge National Laboratory institutional plan, FY 1990—-FY 
1995, 15:10018 (R;US) 

Powder processing at Oak Ridge National Laboratory, 15:10047 
(J;US) 

ORNL-PCA REACTOR 

Bulk Shielding Facility quarterly report for July, August, and 

September 1989, 15:9769 (R;US) 
ORPHEE REACTOR 
Accounting for a reactivity accident in the dimensioning of re- 
search reactors, 15:9819 (TG;US) 

ORSAY ALICE CYCLOTRON 

See ALICE CYCLOTRON 
ORSAY SYNCHROTRON 

Decay of '®°Au: Low-Spin states of ®>Pt, 15:11819 (R;FR) 
ORSAY TANDEM ACCELERATOR 

Study of the °°Si @He, d)*' P reaction at 25 MeV, 15:11818 (R;FR) 
OSCILLATION MODES 

Anomalous transport arising from nonlinear resistive pressure- 
drive modes in a plasma, 15:11993 (D;US) 

OSCILLATIONS 
Towards a theory on the stimulation of oscillations in dipole an- 
tennas, 15:11113 (TJ;US) 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSCILLATORS 

Cyclotron maser driven by a high current, 0.4 microsecond elec- 
tron beam generator, 15:11984 (BA;US) 

Efficient, multi-gigawatt, narrow bandwidth operation of the red- 
itron oscillator, 15:11978 (BA;US) 

OSMIUM 

Trace analysis of osmium and rhenium by resonance ionization 

mass spectrometry of sputtered atoms, 15:11716 (R;US) 
OSMIUM COMPLEXES 

Synthesis of Os2(CO)g(u-CHCH3) from a geminal ditriflate and 
its reversible carbonylation to a ketene-bridged diosmacycie, 
15:10785 (J;US) 

OSUR REACTOR 

Design and replacement of the Ohio State University research 
reactor’s safety system, 15:9854 (J;US) 

Loading and initial start-up testing of the low-enrichment ura- 
nium core for the Ohio State University research reactor, 
15:9788 (J;US) 

OTEC 
See OCEAN THERMAL ENERGY CONVERSION 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OUTPUT 
See PRODUCTION 
OVARIES 

Computerized tomography in monitoring ovarial carcinoma, 

15:11498 (RA;CS;In Slovak) 


OXYGEN 


OXIDASES 
See OXIDOREDUCTASES 


OXIDATION 
Oxidation states by X-ray fluorescence and electron probe mi- 
croanalysis techniques, 15:10704 (RA;AR;In Spanish) 


OXIDES 
See also ALUMINIUM OXIDES 
BARIUM OXIDES 
BISMUTH OXIDES 
CALCIUM OXIDES 
CERIUM OXIDES 
CHROMIUM OXIDES 
COBALT OXIDES 
COPPER OXIDES 
HAFNIUM OXIDES 
IRON OXIDES 
LANTHANUM OXIDES 
LEAD OXIDES 
LITHIUM OXIDES 
MAGNESIUM OXIDES 
MOLYBDENUM OXIDES 
NIOBIUM OXIDES 
NITROGEN OXIDES 
POTASSIUM OXIDES 
SAMARIUM OXIDES 
SILICON OXIDES 
SILVER OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
TANTALUM OXIDES 
TELLURIUM OXIDES 
THALLIUM OXIDES 
TITANIUM OXIDES 
TRITIUM OXIDES 
TUNGSTEN OXIDES 
VANADIUM OXIDES 
YTTRIUM OXIDES 
ZINC OXIDES 
ZIRCONIUM OXIDES 
Hydrogen-transparent metal surfaces produced by use of molten 
salts with very low oxygen and water activities, 15:10790 (J;US) 
Metal colloids in oxides, 15:10483 (J;US) 
Oxidative coupling of methane over perovskite-type oxides, 
15:9149 (J;US) 


OXIDOREDUCTASES 
See also PEROXIDASES 
Response of oxidation-reduction enzymes to internal and exter- 
nal irradiation, 15:11544 (RA;SU;in Russian) 


OXIRANS 
See EPOXIDES 


OXOPROPANE 
See ACETONE 


OXYGEN 

Coherent anti-Stokes Raman spectroscopy of 
compressed liquid oxygen, 15:11279 (J;US) 

Crossed molecular beam study of the reaction OP P)+CoH,, 
15:10803 (J;US) 

Detection and characterization of oxygen incopper-indium- 
diselenide, 15:9560 (BA;NL) 

Electrocatalysis of anodic oxygen transfer reactions: Compari- 
son of structural data with electrocatalytic phenomena for 
bismuth-doped lead dioxide, 15:10789 (J;US) 

Lightning spectra in the 850- to 1400-nm near-infrared region, 
15:11371 (J;US) 

Nuclear structure and pion reactions, 15:11835 (R;US) 

Photoionization and photoelectron spectroscopy of O2 with co- 
herent vacuum ultraviolet radiation, 15:11747 (J;US) 

Singlet oxygen as an indicator of radiation effect in biological 
medium, 15:11567 (RA;SU;In Russian) 

Solid-state electrolyte catalysis for methane and oxygen synthe- 
sis. Annual report No. 1, August 1, 1987-August 31, 1988, 
15:9494 (R;US) 


shock- 
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OXYGEN 16 REACTIONS 


OXYGEN 16 REACTIONS 
The role of time in the damping of some final state interactions 
in two-particle correlations, 15:11821 (R;FR) 
OXYGEN 18 
Tracer diffusion of oxygen in YBazCu3O7_ 5, 15:10612 (J;US) 
OXYGEN COMPLEXES 
An ab initio study of complexes between ethylene and ozone, 
15:10775 (J;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 


OXYGEN IONS 

Dielectronic recombination of O IV, 15:11743 (J;US) 

Electron attachment and molecular fragmentation in laser- 
excited plasmas. Final report, 5 May 1988-4 May 1989, 
15:12021 (R;US) 

OXYGEN ISOTOPES 

See also OXYGEN 18 

Application of processes of substance deep purification to light 
element isotope production, 15:10745 (RA;SU;In Russian) 

OXYMETHYLENE 
See FORMALDEHYDE 


OYSTER CREEK-1 REACTOR 

Using personal computers for quick and convenient environ- 

mental sampling and analysis, 15:9674 (J;US) 
OZONE 

Air pollution: Issues inhibiting marine vessel emission controls 
are still unresolved, 15:11311 (R;US) 

Air-cleaner technologies for indoor air pollution, 15:11324 (R;US) 

Air-quality data-analysis system for interrelating effects, stan- 
dards, and needed source reductions: Part 10. Potential 
ambient O, standards to limit soybean crop reduction, 
15:11321 (R;US) 

Effects of ambient ozone on respiratory function in active, nor- 
mal children, 15:11620 (R;US) 

Effects of ozone and sulfur dioxide on yield of red clover and 
timothy, 15:11615 (R;US) 

Effects of ozone and water stress, separately and in combina- 
tion, on soybean yield, 15:11630 (R;US) 

Field assessment of the effects of ambient ozone on cotton 
gossypium hirsutum in the San Joaquin Valley. Final report, 6 
January 1988-6 October 1989, 15:11635 (R;US) 

Operational ozone monitoring with the Global Ozone Monitoring 
Radiometer (GOMR). Technical memo, 15:11355 (R;US) 

Risks to California forests due to regional ozone pollution: A 
data base and ranking of forest sensitivity. Final report, 
15:11634 (R;US) 

OZONE LAYER 

Linkages between climate change and stratospheric ozone de- 
pletion, 15:11346 (R;US) 

Monthly energy review, September 1989, 15:9962 (R;US) 

Operational ozone monitoring with the Global Ozone Monitoring 
Radiometer (GOMR). Technical memo, 15:11355 (R;US) 

Potential impact of stratospheric ozone depletion on marine 
ecosystems, 15:11648 (R;US) 

Scientific linkages in global change, 15:11347 (R;US) 

United States Environmental Protection Agency's stratospheric 
ozone research program, 15:11345 (R;US) 


P 


P CODES 

Measurement of field thermal performance parameters of build- 
ing envelope components, 15:10140 (BA;US) 

Performance Criteria and Evaluation System for occupational 
radiation safety at Department of Energy sites: Volume 1, 
User's Guide: Version 1.0, 15:9801 (R;US) 

P INVARIANCE 

Parity nonconservation in the proton-deuteron total cross sec- 

tion at 800 MeV, 15:11815 (J;US) 
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P REACTOR 
Westinghouse independent safety review of Savannah River 
production reactors, 15:9826 (R;US) 
PACIFIC NORTHWEST REGION 
See FEDERAL REGION X 
PACIFIC OCEAN 

See also PUGET SOUND 

Noble gases in vent water from the Juan de Fuca Ridge, 
15:9605 (J;US) 

PACKAGING 

Evaluation of the corrosion behavior of nickel- and copper-base 
alloys in high magnesium brine, 15:9218 (RA;US) 

In situ corrosion studies on selected high level waste packaging 
materials under simulated disposal conditions in rock salt, 
15:9214 (RA;US) 

Salt repository project waste package design and licensing 
strategy, 15:9216 (RA;US) 

PAH 

See POLYCYCLIC AROMATIC HYDROCARBONS 
PAINTS 

Optimizing transfer efficiency in spray painting, 15:11320 (R;US) 
PAIR PRODUCTION 

Coherent pair creation in linear colliders, 15:11166 (J;US) 

Further investigations on energy deficits at pair creation and ad- 
ditional studies on Compton electrons, 15:11759 (RA;HU) 

PALLADIUM 
Search tor energetic-charged-particle emission from deuterated 
Ti and Pd foils, 15:11841 (J;US) 
PALLADIUM ALLOYS 
Beyermann and Gruener reply, 15:10494 (J;US) 
PANELS 

NDE applications of an optical technique for noncontact mea- 

surements of in-plane strains, 15:10916 (BA;US) 
PAPER INDUSTRY 

Reduction of primary energy consumption in papermachine 

room ventilation, 15:10119 (R;Fl;in Finnish) 
PARABOLIC DISH COLLECTORS 
Status of solar-thermal electric technology: 
15:9569 (R;US) 
PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARABOLIC TROUGH COLLECTORS 

Status of solar-thermal electric technology: 

15:9569 (R;US) 
PARAFFIN 
Solubilities of ethane in heavy normal paraffins at pressures to 
7.8 MPa and temperatures from 348 to 423K, 15:9486 (J;US) 
PARAFFINS 
See ALKANES 
PARALLEL PROCESSING 

CODE: A unified approach to parallel programming, 15:12165 
(J;US) 

Communication complexity of solving a polynomial equation, 
15:12143 (R;US) 

Compilation strategy for numerical programs based on partial 
evaluation. Technical report, 15:12146 (R;US) 

Dynamic embedding of trees in hypercubes with constant dila- 
tion and load. Memorandum report, 15:12139 (R;US) 

Four vector-matrix primitives. Memorandum report, 15:12140 
(R;US) 

Parallel algorithms for computer vision. Annual report No. 3, 31 
August 1987-31 August 1988, 15:12145 (R;US) 

Parallel and deterministic algorithms from MRFs (Markov Ran- 
dom Fields): Surface reconstruction and _ integration. 
Memorandum report, 15:12144 (R;US) 

Parallel graph contraction, 15:12142 (R;US) 

Parallel processing for scientific computing; Proceedings of the 
Third SIAM Conference, Los Angeles, CA, Dec. 1-4, 1987, 
15:12163 (B;US) 

PARAMAGNETIC RESONANCE (NUCLEAR) 

See NUCLEAR MAGNETIC RESONANCE 

PARITY NONCONSERVATION 
See P INVARIANCE 


Final report, 


Final report, 





PARKS (INDUSTRIAL) 

See INDUSTRIAL PARKS 
PARTHENOGENESIS 

See REPRODUCTION 
PARTIAL BODY IRRADIATION 

Preliminary experience with hemi-body irradiation, 15:11510 
(RA;CS;In Czech) 

PARTIAL DIFFERENTIAL EQUATIONS 

See also WAVE EQUATIONS 

Limitation in use of resolutive formulae for boundary condition 
problems of the elliptic type in terms of influence functions, 
15:12155 (R;IT;In Italian) 

PARTICLE BEAM FUSION ACCELERATOR 

Intense ion beam K-alpha measurements on PBFA Il, 15:11164 
(BA;US) 

Light ion beam drivers for inertial confinement fusion, 15:12054 
(R;US) 

Lithium ion source experiments on PBFA Il, 15:11187 (BA;US) 

Numerical simulations of applied-b ion diodes, 15:12070 (BA;US) 

Theory of applied-G ion diodes, 15:12069 (BA;US) 

PARTICLE DECAY 

A search for nucleon decay into a charged lepton and mesons 

with the Frejus detector, 15:11757 (R;FR;in French) 
PARTICLE PRODUCTION 

Measurements of Z-boson resonance parameters in e* e~ anni- 
hilation, 15:11768 (J;US) 

Study of low mass dimuons produced in the interactions of 450 
GeV/c protons ona beryllium target, 15:11712 (R;FR;In French) 

PARTICLE SIZE 

Measurement of particle parameters in thermal spray systems, 
15:10969 (BA;US) 

Measurement of size distribution of coal char in coal derived 
gas, 15:9040 (R;JP;in Japanese) 

PARTICLE-BEAM WEAPONS 
See DIRECTED-ENERGY WEAPONS 
PARTICULATES 

Formation of nonvolatile particulates from organic vapors. Tech- 
nical report, 1 March 1969-29 February 1972 (Final), 
15:11330 (R;US) 

Hazardous-waste TSDF (treatment, storage, and disposal facili- 
ties): | Fugitive particulate-matter air-emissions guidance 
document, 15:11326 (R;US) 

Indoor pollutants in 70 houses in the Tennessee Valley area: 
Study design and measurement methods, 15:10134 (BA;US) 

Locating and estimating air emissions from sources of chro- 
mium. Supplement. Final report, 15:11325 (R;US) 

SOX-NOX-ROX BOX flue gas clean-up demonstration project: 
Comprehensive report to Congress Clean Coal Technology 
Program, 15:9640 (R;US) 

Sampling and analysis methods for ambient PM-10 aerosol. 
Draft report, 15:11348 (R;US) 

Southern California Air-Quality study sampler chemistry. Final 
report, 15:11341 (R;US) 

PASSIVE SOLAR HEATING SYSTEMS 

See also TROMBE WALLS 

On-line testing of passive solar components, 15:9589 (R;LU) 

Passive use of solar energy in 18 terrace houses ‘Am Linden- 
waeldle’, Freiburg im Breisgau, 1985-1987: Demonstration 
project: Final report, 15:9588 (R;LU;In German, English) 

Reflectance modulation with electrochromic Li,WO3_ films, 
15:9574 (R;US) 

Study on the thermal performance of the passive air cycle test 
house. (Part 3). Comparison of the amount of energy con- 
sumed for room heating., 15:10118 (RA;JP;In Japanese) 

PATIENTS 

On occupational-appointment demands on radiation hygiene for 

medical radiologists, 15:9435 (RA;SU;In Russian) 
PATTERN RECOGNITION 

A measuring system for two phase flow pattern recognition us- 

ing statistical analysis, 15:9807 (R;IT) 
PAVEMENTS 

Evaluation of various surface-sealing techniques for the preven- 
tative maintenance of flexible pavements. Research 
report(Final), 15:10151 (R;US) 


PERSONNEL 


PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PBX DEVICES 
Fabrication of coils and leads inside the PBX-M vacuum vessel, 
15:12106 (BA;US) 
Passive coil system for PBX-M, 15:12105 (BA;US) 
PCA-ORNL REACTOR 
See ORNL-PCA REACTOR 
PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PEAK-LOAD PRICING 
Introduction of time-dependent electricity rates and modeling of 
their impact on the demand: The case of the residential sec- 
tor in Switzerland: Report 3.3.6, 15:9913 (RA;CA) 
PEAS 
Lectin multigene families in leguminous and nonleguminous 
plants, 15:9522 (BA;US) 
The crystal structure of pea lectin at 3.0 A resolution, 15:9524 
(BA;US) 
PEAT 
Ignition probabilities of wildland fuels based on simulated lightning 
discharges. Forest Service research paper, 15:10072 (R;US) 
PEATLANDS 
See WETLANDS 
PEC BRASIMONE REACTOR 
On-site experimental dynamic analysis to assess the seismic 
behaviour of the Italian PEC fast reactor building taking into 
account the soil-structure interation effect, 15:9806 (R;IT) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENETRANT INSPECTION (LIQUID) 
See LIQUID PENETRANT INSPECTION 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PERFORMANCE TESTING 
Development of an equipment qualification information system, 
15:9748 (J;US) 
PERITONEUM 
Diagnostic contribution of ultrasonography and of computerized 
tomography in pediatric oncology - retroperitoneal neuroblas- 
tomas, 15:11499 (RA;CS;In Czech) 
PERMANENT MAGNETS 
Anisotropy and microstructure of high-coercivity rare earth per- 
manent magnets. Final report, 15:10804 (R;AT) 
PERMEABILITY 
An improved model for estimating three-phase oil-water-gas rel- 
ative permeabilities from two-phase oil-water and oil-gas 
phase, 15:9107 (RA;CA) 
Gas permeability across polymeric hollow fibers, 15:10685 
(R;IT;In Italian) 
PEROVSKITE CRYSTAL STRUCTURE 
See CUBIC LATTICES 
PEROXIDASES 
Blood peroxidase activity of gamma-irradiated rats, 15:11592 
(RA;SU;in Russian) 
PERRY-1 REACTOR 
An artificial intelligence system for assisting nuclear power plant 
operators in the diagnosis of the response to plant faults and 
transients, 15:9860 (J;US) 
PERRY-2 REACTOR 
An artificial intelligence system for assisting nuclear power plant 
operators in the diagnosis of the response to plant faults and 
transients, 15:9860 (J;US) 
PERSONAL COMPUTERS 
Multidimensional multigroup diffusion-depletion calculations on 
the microcomputer, 15:9720 (J;US) 
Using personal computers for quick and convenient environ- 
mental sampling and analysis, 15:9674 (J;US) 
PERSONNEL 
See also ASTRONAUTS 
MEDICAL PERSONNEL 
REACTOR OPERATORS 
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PERSONNEL 


Determination of conversion factors from dosemeter indications 
to dose equivalent, 15:11870 (RA;SU;In Russian) 

Gamma dose rate from fission product contaminated contain- 
ers, 15:11871 (RA;SU;In Russian) 

Human factors affecting the performance of inspection person- 
nel in nuclear power plants, 15:9835 (BA;US) 

Quantitative evaluation of NDE reliability, 15:9836 (BA;US) 

Sandia Pulse Reactor personne! dose reduction program, 
15:9821 (RA;US) 

Study of results of prophylactic medical examination of person- 
nel of radioisotope diagnostic laboratories, 15:11872 
(RA;SU;In Russian) 


PETROLEUM 

Classification and nomenclature systems for petroleum re- 
serves, 15:9096 (RA;CA) 

Composition dependence of viscosity of bitumens/heavy oils, 
15:9177 (RA;CA) 

Depth related oil viscosity variation in Canadian heavy oil reser- 
voirs, 15:9103 (RA;CA) 

Estimating a world price floor for crude oil: 
15:10048 (RA;CA) 

Experience with fireflooding in Countess B pool, Alberta reser- 
voir aspects, 15:9172 (RA;CA) 

Gas-saturated bitumen density predictions using the volume- 
translated Peng-Robinson equation of state, 15:9176 (RA;CA) 

High-technology oil production: A major challenge: Report 
3.3.4, 15:9128 (RA;CA) 

In situ hydrogenation, 15:9109 (R;US) 

Investigation on the trends of European petroleum, 15:9136 
(R;JP;in Japanese) 

Outlook for world oil prices to the year 2000: Report 3.3.3, 
15:9129 (RA;CA) 

Petroleum supply monthly, October 1989, 15:9133 (R;US) 

Petroleum supply monthly, September 1989, 15:9132 (R;US) 


Report 3.3.2, 


PETROLEUM COKE 
See PETROLEUM PRODUCTS 


PETROLEUM DEPOSITS 

See also OIL FIELDS 

Description of the mid-Atlantic environment, 15:9138 (R;US) 

Drilling and production discharges and oil spills in the marine 
environment, 15:9139 (R;US) 

Fossil-fuel resources: Remote sensing. March 1973-September 
1989 (Citations from the International Aerospace Abstracts 
data base). Report for March 1973-September 1989, 
15:10053 (R;US) 

Offshore environmental studies program: Environmental studies 
index. Atlantic outer continental shelf, second edition. Final 
report, 15:9092 (R;US) 


PETROLEUM INDUSTRY 

Administration, economy and society of Saudi Arabia, 15:9135 
(R;JP;in Japanese) 

Definition of reserves and values and application of risk, 
15:9095 (RA;CA) 

Deregulation and restructuring of the energy sector in New 
Zealand: Report 3.5.3, 15:10041 (RA;CA) 

From books to bottom line, 15:12137 (RA;CA) 

Health assessment for Old Inger, Ascension Parish, Darrow, 
Louisiana, Region 6. CERCLIS No. LAD980745533. Final re- 
port, 15:10317 (R;US) 

High-technology oil production: 
3.3.4, 15:9128 (RA;CA) 

Investigation on the trends of European petroleum, 15:9136 
(R;JP;In Japanese) 

Mechanisms and process selection criteria for waste water 
treatment in petroleum production, 15:9137 (RA;CA) 

Mobilization of mineral energy resources: A dynamic approach 
(TS 3.2): Report 3.3.1, 15:9030 (RA;CA) 

Reserve definitions: Current and future considerations, 15:9093 
(RA;CA) 

The time for strategic alliances: Government industry partner- 
ships in research, 15:10005 (RA;CA) 


A major challenge: Report 
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PETROLEUM PRODUCTS 
See also FUEL OILS 
GASOLINE 
LUBRICATING OILS 
International petroleum statistics report, 15:9134 (R;US) 
PETROLEUM REFINERIES 
Health assessment for Koch Refining Company, Rosemount, 
Minnesota, Region 5. CERCLIS No. MND000686071. Prelimi- 
nary report, 15:9141 (R;US) 
Heat recovery, from a petroleum refinery, for a district heating 
network, 15:10168 (RA;IT;In Italian) 
Recovery of principal metal values from waste-hydroprocessing 
catalysts. Report of Investigations/1989, 15:10288 (R;US) 
PETT 
See POSITRON COMPUTED TOMOGRAPHY 
PETTEN HIGH FLUX REACTOR 
See HFR REACTOR 
PH VALUE 
Chronic effects of low ph and elevated aluminum on survival, 
maturation, spawning and embryo-larval development of the 
fathead minnow in soft water, 15:11616 (R;US) 
Influence of CO.-gas on pH measurement of soil water, 
15:11374 (R;JP;In Japanese) 
PHARYNX 
Preliminary experience with 5-FU + CIS PT in combination with 
radiotherapy in advanced oropharyngeal, 15:11507 (RA;CS;In 
Slovak) 
PHASE FACTOR 
See POWER FACTOR 
PHASEOLUS 
Deficient expression of seed lectin genes in a cultivar of Phase- 
olus vulgaris, 15:9531 (BA;US) 
Lectin genes in normal and mutant Phaseolusvulgaris culti- 
vars, 15:9543 (BA;US) 
The Golgi apparatus mediates the transport and post-translational 
modification of protein body proteins, 15:9536 (BA;US) 
The oligosaccharide sidechains of phaseolin, 15:9553 (BA;US) 
Why do the N-linked oligosaccharides of many plant cycopro- 
teins remain in the high-mannose form?, 15:9548 (BA;US) 
PHENYL METHYL ETHER 
See ANISOLE 
PHENYLAMINE 
See ANILINE 
PHENYLCARBINOL 
See BENZYL ALCOHOL 
PHOSPHATE GLASS 
Elimination of platinum inclusions in phosphate laser glasses, 
15:12059 (R;US) 
PHOSPHATIDES 
See PHOSPHOLIPIDS 
PHOSPHOLIPIDS 
Early radiation effects in hepatocytes and erytrocytes in the 
presence of biocomplexes, 15:11594 (RA;SU;In Russian) 
PHOSPHORUS 
Method of removing and detoxifying a phosphorus-based sub- 
stance, 15:11469 (P;US) 
Raman studies of black phosphorus from 0.25 to 7.7 GPa at 15 
K, 15:10669 (J;US) 
PHOSPHORUS 31 
Study of the *°Si @He, d)°'P reaction at 25 MeV, 15:11818 (R;FR) 
PHOTOCATHODES 
Picosecond photoemission from microstructures, 
(R;US) 
PHOTOCELLS 
See PHOTOELECTRIC CELLS 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTRIC CELLS 
See also PHOTOVOLTAIC CELLS 
Power generation test of photosynthesis microbiological cell, 
15:9519 (RA;JP;In Japanese) 


15:11115 





PHOTOELECTROCHEMICAL CELLS 
Photothermal deflection method for monitoring photoelectronic 
and nonradiative energy conversion in semiconductor photo- 
electrochemical cells, 15:9558 (BA;US) 
PHOTOELECTRON SPECTROSCOPY 
Utilization of the statistics techniques for the analysis of the XPS 
(X-ray photoelectron spectroscopy) and Auger electronic 
spectra’s deconvolutions, 15:10693 (RA;AR;In Spanish) 
PHOTOGRAPHS 
See IMAGES 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 


PHOTON COMPUTED TOMOGRAPHY 

Calibrations for analyzing industrial samples on medical CT 
scanners, 15:10903 (BA;US) 

Computed tomography system response function measure- 
ments, 15:10901 (BA;US) 

Effects of manufacturing variability on model-based CT image 
reconstruction, 15:11093 (BA;US) 

Fundamental aspects of micro-CT in cone-beam geometry, 
15:10897 (BA;US) 

Incomplete-data image reconstructions in industrial x-ray com- 
puterized tomography, 15:10899 (BA;US) 

Laminographic reconstruction from real-time radiographic im- 
ages, 15:10905 (BA;US) 

Optimization of parameters for high-resolution x-ray computed 
tomography, 15:10896 (BA;US) 

Quantitative computerized laminography, 15:10904 (BA;US) 

The application of convex hull in industrial x-ray computerized 
tomography, 15:10898 (BA;US) 

Tomographic image reconstructing using systolic array algo- 
rithms, 15:10900 (BA;US) 

PHOTON DETECTION (GAMMA) 

See GAMMA DETECTION 

PHOTONUCLEAR REACTIONS 

Calculation of two-neutron multiplicity in photonuclear reactions, 
15:11836 (RA;US) 

Measurement of mean energies of photo-neutron spectra and 
their analysis in the frameworks of statistical model, 15:11806 
(RA;SU;In Russian) 

PHOTOSPHERE 

Fe Il lines in the presence of photospheric oscillations, 15:11667 

(R;US) 
PHOTOSYNTHETIC BACTERIA 

Power generation test of photosynthesis microbiological cell, 

15:9519 (RA;JP;in Japanese) 
PHOTOSYNTHETIC REACTION CENTERS 

Temperature dependence of the lowest excited singlet-state 
lifetime of all-trans-G-carotene and fully deuterated all-trans- 
B-carotene, 15:10795 (J;US) 

PHOTOVOLTAIC CELLS 

See also SOLAR CELLS 

Is photon flux spectral distribution a variable in mathematical 
modeling of multi-junction photovoltaic cells?, 15:9515 
(R;IT;In Italian) 

PHOTOVOLTAIC POWER PLANTS 

Experiments on influence of small-scale grid interactive PV gen- 
erators to utility grid protection, 15:9565 (RA;JP;In Japanese) 

Influence and countermeasures of small-scale dispersed PV 
system on power quality of distribution line, 15:9564 
(RA;JP;In Japanese) 

Photovoltaic systems for current and future applications, 
15:9567 (J;US) 

Portable electronic load for field measurements of photovoltaic 
systems, 15:9562 (R;LU) 

State of the art on development of small-scale grid interactive 
PV generators for residential application, 15:9563 (RA;JP;In 
Japanese) 

PHOTOVOLTAIC POWER SUPPLIES 

Photovoltaic systems for current and future applications, 
15:9567 (J;US) 

The rapid charging of lead-acid batteries for PV systems, 
15:9566 (BA;NL) 


PHTHALATES 
Toxicity of phtalates. June 1973-October 1989 (Citations from 
the Rubber and Plastics Research Association data base). 
Report for June 1973-October 1989, 15:11640 (R;US) 
PHYSICAL PROPERTIES 
See also ELECTRICAL PROPERTIES 
MAGNETIC PROPERTIES 
Long term reliability of desulfurization sorbent for hot coal gas 
desulfurization. Influence of the change of sorbent physical 
properties (Part 1), 15:9041 (R;JP;In Japanese) 
PHYSICS 
See also ATOMIC PHYSICS 
HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
REACTOR PHYSICS 
SOLID STATE PHYSICS 
Proceedings of the 1987 JINR-CERN School of physics, 
15:11756 (R;SU) 
PHYTOHEMAGGLUTININ 
Deficient expression of seed lectin genes in a cultivar of Phase- 
olus vulgaris, 15:9531 (BA;US) 
Expression of PHA-L in heterogeneous systems, 15:9547 
(BA;US) 
Golgi-mediated secretion of phytohemagglutinin by monkey 
COS-1 cells, 15:9556 (BA;US) 
Pl-1016 RESONANCES 
See MESONS 
PIGE ANALYSIS 
See PROTON REACTIONS 
PIGMENT CELLS 
See ANIMAL CELLS 
PILE NEUTRONS 
Fast neutron spectra measurement in the WWR-M Kiev reactor 
horizontal channel by activation detector, 15:11222 (RA;SU;In 
Russian) 
Studying the high-energy part of neutron spectra in the WWR-M 
reactor, 15:11221 (RA;SU;in Russian) 
PILES 
See FOUNDATIONS 
PINCH DEVICES 
Dense Z-pinches, 15:12062 (B;US) 
PF magnetic design for the 4MA reversed field pinch experiment 
CPRF, 15:12098 (BA;US) 
The TITAN reversed-field pinch lithium-vanadium fusion power 
core design, 15:12109 (BA;US) 
PINNING FORCE 
See MAGNETIC FLUX 
PINS (FUEL) 
See FUEL PINS 
PIONS 
See also PIONS PLUS 
Subthreshold antiproton, K—, K*, and energetic-pion production 
in relativistic nucleus-nucleus collisions, 15:11842 (J;US) 
PIONS PLUS 
Search for a light Higgs boson in the decay K*t—x*tH, 
H—ytp-, 15:11769 (J;US) 
PIPE JOINTS 
An expert system for power plant NDE, 15:9657 (BA;US) 
Ultrasonic examination of cast stainless steel component in nu- 
clear power plant, 15:9673 (BA;US) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
Canadian natural gas export pipeline capacity, requirements: 
An emerging issue for the 1990's, 15:10054 (RA;CA) 
Conceptual design report: Exploratory Shaft Waterline (ESWL) 
Project B-415, 15:9300 (R;US) 
Design requirements document for near surface test facility wa- 
ter line upgrade, 15:9345 (R;US) 
Function design criteria exploratory shaft waterline, Project B- 
415, 15:9327 (R;US) 
Gas supplies of interstate natural gas pipeline companies, 1988, 
15:9156 (R;US) 
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PIPELINES 


Health assessment for Koch Refining Company, Rosemount, 
Minnesota, Region 5. CERCLIS No. MND000686071. Prelimi- 
nary report, 15:9141 (R;US) 

Inspection plan for Project B-415 Exploratory Shaft Water Line, 
15:9338 (R;US) 

Lamb wave modes in coal-tar-coated steel plates, 15:11005 
(BA;US) 

Magnetometer-based measurements of stray current distribu- 
tion on cathodically protected gas transmission pipeline, 
15:9157 (BA;US) 

The influence of shielding gas composition on pulsed gas metal 
arc welding of Arctic and offshore structures and pipelines: Fi- 
nal report, 15:10466 (R;CA) 

PIPES 

An application of caustics to ultrasonic defect location, 15:10919 
(BA;US) 

Application of flexible transducer array technology to measure 
erosion-corrosion in carbon steel piping, 15:10977 (BA;US) 

Comparison of drinking-water mutagenicity with leaching of 
polycyclic aromatic hydrocarbons from water distribution 
pipes, 15:11614 (R;US) 

Experimental determination of J value on circumferencially 
cracked stainless steel pipes under bending, 15:10403 (R;FR) 

Experimental determination of the crack driving force J for cir- 
cumferencially cracked piping elbows, 15:10404 (R;FR) 

Four transducer ultrasonic array for detecting and sizing defects 
in plate and pipe materials, 15:10956 (BA;US) 

Resonant modes in centrifugally cast stainless steel (CCSS) 
pipes, 15:11078 (BA;US) 

PITTING CORROSION 
Point corrosion in steel 17 247, 15:10428 (RA;CS;in Czech) 
PIXE ANALYSIS 

Development of an elemental analysis system by X-ray fluores- 
cence induced by radioactive sources, 15:10703 (RA;AR;In 
Spanish) 

Statistics associated with an elemental analysis system of parti- 
cles induced by X-ray emission, 15:10691 (RA;AR;in Spanish) 

PLANETARY NEBULAE 

He 2-104: A link between symbiotic stars and planetary nebu- 

lae, 15:11691 (R;US) 
PLANNING 

Review and comment on the US Department of Energy Site Char- 

acterization Plan Conceptual Design report, 15:9258 (R;US) 
PLANT CELLS 
IPBNET (international Plant Biotechnology Network) directory 
1989 and international funding resource list, 15:11481 (R;US) 
PLANT CULTIVATION 
See CULTIVATION TECHNIQUES 
PLANT GROWTH 

Air-quality data-analysis system for interrelating effects, stan- 
dards, and needed source reductions: Part 10. Potential 
ambient O3 standards to limit soybean crop reduction, 
15:11321 (R;US) 

Effects of ozone and sulfur dioxide on yield of red clover and 
timothy, 15:11615 (R;US) 

Effects of ozone and water stress, separately and in combina- 
tion, on soybean yield, 15:11630 (R;US) 

Response differences between two soybean cultivars with con- 
trasting UV-B radiation sensitivities, 15:11605 (R;US) 

Simulated acid-rain effects on yield response of two corn culti- 
vars, 15:11619 (R;US) 

PLANT GROWTH REGULATORS 

Regulation of gene expression in wheat embryos by ABA: Char- 
acterization of cDNA clones for the Ey, and putative globulin 
proteins and localization of the lectin wheat germ agglutinin, 
15:9533 (BA;US) 

PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLD PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 


HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
RELATIVISTIC PLASMA 
SOLID-STATE PLASMA 

Anomalous electron thermal conduction from magnetic turbu- 
lence, 15:12015 (J;US) 

Contributions to the international school of plasma physics 
‘Piero Caldirola’ (Varenna, 7-15 Sep 1988), 15:11947 (R;IT) 
Current sheets and nonlinear growth of the m=1 kink-tearing 

mode, 15:12013 (J;US) 

Distribution of protons from a plasma focus in velocity-time space 
by time-resolved Thomson spectroscopy, 15:11986 (BA;US) 
Equilibrium of a plasma in the fluid- and Viasov—-Maxwell sys- 

tems, 15:12010 (J;US) 

Limitation in use of resolutive formulae for boundary condition 
problems of the elliptic type in terms of influence functions, 
15:12155 (R;IT;In Italian) 

Magnetic force-free configurations, 15:12066 (BA;US) 

Numerical analysis of pulsed discharges in nitrogen, 15:11968 
(BA;US) 

Observation of field-reversed configurations with spheromak 
magnetic field profiles, 15:12008 (J;US) 

Proton ring translation in a magnetized plasma: Implications for 
proton ring/FRC merging, 15:11982 (BA;US) 

Simulation study of surface and body waves in a magnetized 
bounded plasma, 15:12001 (D;US) 

Spectroscopic study of collective ion acceleration experiments, 
15:11965 (BA;US) 

Stability of the global Alfven eigenmode in the presence of fusion 
alpha particles in an ignited tokamak plasma, 15:12014 (J;US) 

Transport of vacuum arc plasma through straight and curved 
magnetic ducts, 15:12020 (J;US) 


PLASMA ARC SPRAYING 
Measurement of particle parameters in thermal spray systems, 
15:10969 (BA;US) 
Plasma spray deposition: A need for direct process control, 
15:10475 (BA;US) 


PLASMA CONFINEMENT 

See also INERTIAL CONFINEMENT 

Fusion energy development: Breakeven and beyond, 15:11961 
(B;US) 

Hot-electron plasma formation and confinement in the Tandem 
Mirror Experiment-Upgrade, 15:11994 (D;US) 

Theoretical investigation of flute modes in a magnetic 
quadrupole, 15:11991 (D;US) 


PLASMA DIAGNOSTICS 

Component development for heavy ion beam probes, 15:11969 
(BA;US) 

Conference record of the 1988 IEEE international conference 
on plasma science (abstracts), 15:11960 (B;US) 

Cyclotron maser driven by a high current, 0.4 microsecond elec- 
tron beam generator, 15:11984 (BA;US) 

Design and implementation of a Macintosh-CAMAC based sys- 
tem for neutral beam diagnostics, 15:11953 (R;US) 

Effects of refraction on temperature measurements of thermal 
plasmas by holographic interferometry, 15:11981 (BA;US) 

Empirical evaluation of three-electron quantum-electrodynamics 
effects from lithiumlike resonance lines of elements Z=22-42 
in the Tokamak Fusion Test Reactor and Joint European 
Torus tokamaks, 15:12016 (J;US) 

Experimental investigation of a localized electron temperature 
spike produced by electron cyclotron waves, 15:11964 (BA;US) 

Experimental study of the focal region of a hemispherical con- 
verging ion-beam-plasma system, 15:11980 (BA;US) 

lon emission from PEOS plasmas, 15:11977 (BA;US) 

Lithium ion source experiments on PBFA Il, 15:11187 (BA;US) 

Long-pulse virtual cathode oscillator experiments, 15:11971 
(BA;US) 

Measurement of resonance fluorescence in a laser-produced Al 
XIl plasma, 15:12006 (J;US) 

New shearing interferometer for real-time characterization of 
cryogenic laser fusion targets, 15:12124 (J;US) 
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Proton ring translation in a magnetized plasma: Implications for 
proton ring/FRC merging, 15:11982 (BA;US) 

Research on heating, instabilities, turbulence, and rf (radiofre- 
quency) emission from electric-field dominated plasmas. Final 
report, 15 March 1986-14 May 1989, 15:11941 (R;US) 

Spectroscopic study of collective ion acceleration experiments, 
15:11965 (BA;US) 

The plasma focus as a compact accelerator/plasma-targei sys- 
tem: Experimental evidence, 15:12074 (BA;US) 

X-Ray and vacuum ultraviolet interaction data bases, calcula- 
tions, and measurements, 15:11727 (B;US) 

PLASMA DRIFT 

Development of new turbulent data-analysis techniques for the 
analysis of anomalous transport measured by the heavy-ion- 
beam probe on the TEXT tokamak, 15:11995 (D;US) 

PLASMA HEATING 

Kinetic effects in Alfven wave heating. Part |: Surface eigen- 
modes in a pure plasma, 15:12011 (J;US) 

Kinetic effects in Alfven wave heating. Part Il: Propagation and 
absorption with a single minority species, 15:12012 (J;US) 

Plasma heating by collisional magnetic pumping, 15:11996 
(D;US) 

Research on heating, instabilities, turbulence, and rf (radiofre- 
quency) emission from electric-field dominated plasmas. Final 
report, 15 March 1986-14 May 1989, 15:11941 (R;US) 

PLASMA INSTABILITY 

See also PLASMA MICROINSTABILITIES 

Anomalous transport arising from nonlinear resistive pressure- 
drive modes in a plasma, 15:11993 (D;US) 

Research on heating, instabilities, turbulence, and rf (radiofre- 
quency) emission from electric-field dominated plasmas. Final 
report, 15 March 1986-14 May 1989, 15:11941 (R;US) 

PLASMA MICROINSTABILITIES 

Models of plasma transport based on microturbulence, 

15:11950 (R;IT) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 


PLASMA PRODUCTION 

A transport modeling study of the coaxial slow-source plasma, 
15:11997 (D;US) 

Experiments with a 35 GHz cyclotron auto resonance maser, 
15:11962 (BA;US) 

Future directions in inertial fusion research, 15:12083 (BA;US) 

Long-pulse virtual cathode oscillator experiments, 15:11971 
(BA;US) 

PLASMA SIMULATION 

Microwave generation by a beam-plasma interaction in a wave- 
guide, 15:11974 (BA;US) 

Modeling of laser ablation and fragmentation of biological cal- 
culi, 15:12080 (BA;US) 

Models of plasma transport based on microturbulence, 
15:11950 (R;IT) 

Multi-scale particie-in-cell plasma simulation: Timestep control 
criteria and some tests, 15:12071 (BA;US) 

Numerical simulation of the plasma wake field accelerator using 
FRIEZR, 15:12073 (BA;US) 

Simulations of a reflex triode, 15:11987 (BA;US) 

PLASMA SWITCHES 

Prediction of picosecond voltage collapse and electromagnetic 
wave generation in gas avalanche switches, 15:11963 (BA;US) 

Some interruption criteria for short high-frequency vacuum arcs, 
15:12120 (J;US) 

PLASMA WAVES 

See also ELECTRON PLASMA WAVES 

Mode conversion and absorption of lower-hybrid waves in inho- 
mogeneous magnetic fields, 15:12000 (D;US) 

Numerical simulation of the plasma wake field accelerator using 
FRIEZR, 15:12073 (BA;US) 

Topics in stability and transport in tokamaks: Dynamic transition 
to second stability with auxiliary heating; stability of global 
Alfven waves in an ignited plasma, 15:11998 (D;US) 

PLASTIC FOAMS 
Measurement of thermal drift in foam insulation, 15:10126 (R;US) 


PLATINUM METALS 


PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
Neutron scintillation detector on the PhEU 143-1 photomultiplier 
basis, 15:11205 (RA;SU;In Russian) 
PLASTICS 
See also PLEXIGLAS 
POLYSTYRENE 
POLYURETHANES 
THERMOPLASTICS 

Chemical and biological characterization of products of incom- 
plete combustion from the simulated field burning of 
agricultural plastic, 15:11323 (R;US) 

Plastics recycling in the industrial sector: An assessment of the 
opportunities and constraints, 15:10182 (R;US) 

Report on the investigation and research on the measures for 
energy conservation in hydraulic and pneumatic systems in 
the fiscal 1988, 15:10180 (R;JP;in Japanese) 

Ultrasonic velocity change and dispersion due to porosity in 
composite laminates, 15:11029 (BA;US) 

PLASTICS INDUSTRY 

Health assessment for Chemplex Chemical Company, Clinton, 
lowa, Region 7. CERCLIS No. |AD045372836. Preliminary re- 
port, 15:10335 (R;US) 

PLATES 

ALOK-imaging and -reconstruction of surface defects on heavy 
plates with E.M.A.-Rayleigh wave transducers, 15:10984 
(BA;US) 

An integrated damage analysis of laminated composite plates, 
15:11039 (BA;US) 

Anisotropy effects of lamb waves in composite plates, 15:10876 
(BA;US) 

Deformation of leaky Lamb wave spectrum in fluid-loaded 
plates, 15:10877 (BA;US) 

Design of a spheromak compressor driven by high explosives, 
15:11299 (R;US) 

Four transducer ultrasonic array for detecting and sizing defects 
in plate and pipe materials, 15:10956 (BA;US) 

Free wave propagation in plates of general anisotropic media, 
15:10874 (BA;US) 

Generalized Lamb modes in fluid-saturated porous plate, 
15:10878 (BA;US) 

Progress with small, high-magnetic-field spheromaks in CTX, 
15:11298 (R;US) 

Propagation of guided elastic waves in orthotropic plates, 
15:10875 (BA;US) 

Relationship of fragment size to normalized spall strength for 
materials, 15:10470 (R;US) 

Ultrasonic reflection and wave propagation in multilayered com- 
posite plates, 15:10879 (BA;US) 

PLATINUM 

Electronically stimulated dissociation of NO2 on Pt(111), 
15:10786 (J;US) 

Structure of platinum adatom clusters on Pt(100): Experimental 
observations and embedded-atom-method calculations, 
15:10512 (J;US) 

Surface crystailography by photoelectrons diffraction W(110), 
Pr(111) and Pts Niso (111), 15:11902 (R;FR;In French) 

PLATINUM 183 
Decay of '®5 Au: Low-Spin states of '®°Pt, 15:11819 (R;FR) 
PLATINUM 200 

Nuclear structure of 2°°Pt from in-beam conversion-electron and 

gamma-ray spectroscopy, 15:11840 (BA;US) 
PLATINUM ALLOYS 

Heavy-fermion behavior in CelnPty, 15:10505 (J;US) 

Surface crystallography by photoelectrons diffraction W(110), 
Pr(111) and Pts9 Niso (111), 15:11902 (R;FR;In French) 

PLATINUM METALS 
See also IRIDIUM 
OSMIUM 
PALLADIUM 
PLATINUM 
RUTHENIUM 
Valence and core state modifications in PtgTi, 15:11812 (J;GB) 
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PLESIOTHERAPY 


PLESIOTHERAPY 
See RADIOTHERAPY 
PLEXIGLAS 

Reflectivity measurements at the interface of two bonded solid 

halfspaces, 15:11011 (BA;US) 
PLT DEVICES 
A measurement of the local ion temperature gradient in the PLT 
tokamak, 15:11958 (R;US) 
PLUGS 
See CLOSURES 
PLUMES 

Hydraulic design of water quality measures in reservoirs by air 

bubble plume, 15:9502 (R;JP;in Japanese) 
PLUTONIUM 

An expert system for assessing the production and separation 
of plutonium produced in light water reactors, 15:9198 (D;US) 

Blastomogenic risk of plutonium incorporation, 15:11597 
(RA;SU;in Russian) 

Determination of Pu, U, Am in sintered mixed oxide fuels by 
gamma-x ray fluorescence. Comparison with chemical analy- 
sis, 15:9191 (R;FR;In French) 

FRAM: A versatile code for analyzing the isotopic composition 
of plutonium from gamma-ray pulse height spectra, 15:9461 
(R;US) 

Hybrid passive-active approach for the assay of mixed uranium 
and plutonium solutions, 15:10688 (R;IT) 

Use of a mass spectrometer MAT 261 for the determination of 
plutonium isotope ratio: test conditions and performance, 
15:10681 (R;FR;In French) 

PLUTONIUM 239 

An expert system for assessing the production and separation 
of plutonium produced in light water reactors, 15:9198 (D;US) 

Oxyproline excretion with urine in rats following EDTA salts in- 
jection, 15:11553 (RA;SU;In Russian) 

PLUTONIUM 239 TARGET 
Multiplicity spectrometer with scintillating converter, 15:11206 
(RA;SU;in Russian) 
PMMA 
Diblock copolymers at surfaces, 15:10634 (R;US) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMATICS 

Report on the investigation and research on the measures for 
energy conservation in hydraulic and pneumatic systems in 
the fiscal 1988, 15:10180 (R;JP;in Japanese) 

POINT MUTATIONS 

See GENE MUTATIONS 
POISONS (CHEMICAL) 

See HAZARDOUS MATERIALS 
POLAR CUSP 

Electrodynamics of the polar-cusp ionosphere: A case study, 
15:11709 (R;US) 

POLAR REGIONS 

Polar rain and the question of direct-particle access, 15:11704 

(R;US) 
POLARIZED TARGETS 

Development of a hydrogen and deuterium polarized gas target 

for application in storage rings, 15:11189 (R;US) 
POLLUTANTS 

Environmental monitoring using genetic bioassays, 15:11454 
(R;US) 

Extrapolation modeling: Advancements and research issues in 
lung dosimetry, 15:11638 (R;US) 

In-situ assessment of genotoxic hazards of environmental pollu- 
tion, 15:11625 (R;US) 

Public response to radon information: A case study of Bon- 
neville Power Administration’s indoor air quality information 
program, 15:10131 (R;US) 

POLLUTION (THERMAL) 
See THERMAL POLLUTION 
POLLUTION ABATEMENT 

See also AIR POLLUTION ABATEMENT 

Attaining environmental goals - a method to support decisions, 
15:9999 (RA;FI) 
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POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
LAND POLLUTION CONTROL 
WATER POLLUTION CONTROL 
Attaining environmental goals - a method to support decisions, 
15:9999 (RA;Fl) 
POLLUTION CONTROL EQUIPMENT 
See also AFTERBURNERS 
AIR FILTERS 
ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 

Air-cleaner technologies for indoor air pollution, 15:11324 (R;US) 

Alternative control technology document: Halogenated solvent 
cleaners. Final report, 15:11327 (R;US) 

POLOIDAL DIVERTORS 
See POLOIDAL FIELD DIVERTORS 
POLOIDAL FIELD DIVERTORS 
Toroidal field generation and magnetic-field relaxation in a Coni- 
cal Theta Pinch generated configuration, 15:11999 (D;US) 
POLY(ISOBUTYLENE OXIDE) 
See EPOXIDES 
ORGANIC POLYMERS 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYATOMIC MOLECULES 

Resonant carbon dioxide laser induced breakdown in poly- 

atomic molecules, 15:10794 (RA;IT) 
POLYCARBONATES 

Light-stimulated processes in charged particle tracks, 15:11895 

(RA;SU;In Russian) 
POLYCRYSTALS 

Theoretical study of high frequency ultrasonic wave attenuation 

in polycrystalline materials, 15:11044 (BA;US) 
POLYCYCLIC AROMATIC HYDROCARBONS 

Comparison of drinking-water mutagenicity with leaching of 
polycyclic aromatic hydrocarbons from water distribution 
pipes, 15:11614 (R;US) 

Computer-automated evaluation of mutagenicity and carcino- 
genicity of selected polycyclic aromatic hydrocarbons, 
15:11533 (R;US) 

Development of improved HPLC analyses for nitrated polycyclic 
aromatic hydrocarbons and quinones from airborne inhalable 
particulate matter, 15:11364 (BA;US) 

Formation of polycyclic thiophenes from reaction of selected 
polycyclic aromatic hydrocarbons with elemental sulfur and/or 
pyrite under mild conditions, 15:9071 (J;US) 

Indoor pollutants in 70 houses in the Tennessee Valley area: 
Study design and measurement methods, 15:10134 (BA;US) 

Studies of metal ammonia interactions with aromatic substrates: 
Progress report, January 1, 1989-December 31, 1989, 
15:10735 (R;US) 

POLYCYCLIC NITRO COMPOUNDS 

Development of improved HPLC analyses for nitrated polycyclic 
aromatic hydrocarbons and quinones from airborne inhalable 
particulate matter, 15:11364 (BA;US) 

POLYCYCLIC SULFUR HETEROCYCLES 

Formation of polycyclic thiophenes from reaction of selected 
polycyclic aromatic hydrocarbons with elemental sulfur and/or 
pyrite under mild conditions, 15:9071 (J;US) 

POLYMERIZATION 

Modification of microtubules polimerization by irradiation, 

15:11566 (RA;SU;in Russian) 
POLYMERS 

See also ORGANIC POLYMERS 

Assessment of thin-film batteries based on polymer electrolytes: 
1. Energy density. Technical report, 15:9924 (R;US) 

Assessment of thin-film batteries based on polymer electrolytes: 
3. Specific energy versus specific power. Technical report, 
July 1988-June 1989, 15:9925 (R;US) 

Flat polymer electrolytes promise thin-film power. Technical re- 
port, July 1988-June 1989, 15:9926 (R;US) 

Radiation effect on polymeric chain collapse, 
(RA;SU;In Russian) 


15:10798 





Rechargeable lithium-polymer electrolyte batteries. Technical 
report, July 1988-June 1989, 15:9928 (R;US) 

Research and development of lithium/polyaniline battery (Part 
2), 15:9932 (R;JP;in Japanese) 

POLYMETHYLMETHACRYLATES 

See PMMA 

POLYNOMIALS 

Communication complexity of solving a polynomial equation, 
15:12143 (R;US) 

Multivariable Meixner, Krawtchouk, and Meixner—Pollaczek 
polynomials, 15:11931 (J;US) 

POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYPEPTIDES 

See also GLUTATHIONE 

Expression of norrnal and modified zein genes in heterologous 
systems, 15:9545 (BA;US) 

Expression of the bean seed storage protein phaseolin in 
Saccharomycescerevisiae, 15:9538 (BA;US) 

Golgi-mediated secretion of phytohemagglutinin by monkey 
COS-1 cells, 15:9556 (BA;US) 

The oligosaccharide sidechains of phaseolin, 15:9553 (BA;US) 

The stepwise processing of a sulfur-rich seed protein from Brazil 
nut (Bertholletia excelsa), 15:9534 (BA;US) 

Tissue specific DNA methylation and expression of zein and 
glutelin genes in maize, 15:9541 (BA;US) 

POLYSTYRENE 

Diblock copolymers at surfaces, 15:10634 (R;US) 

Influence of gamma radiation on antibodies fixation on 
polystyrene. Application to ELISA enzyme immunoassay, 
15:11487 (R;FR;In French) 

POLYTETRAOXANE 
See ORGANIC POLYMERS 
POLYURETHANES 

Chemical permeation report: Tritiated water and mixtures con- 
taining tritiated water versus four suit materials, 15:10624 
(R;US) 

POLYVINYL CHLORIDE 
See PVC 
POOL CRITICAL ASSEMBLY ORNL 
See ORNL-PCA REACTOR 
POPLARS 

Physiological aspects of short-rotation culture of the poplar. Fer- 

tilization of soils by sewage sludge, 15:9476 (R;FR;In French) 
POPULATION DYNAMICS 

Status and habitat requirements of white sturgeon populations 
in the Columbia River downstream from McNary Dam: An- 
nual progress report, April 1988—March 1989, 15:9508 (R;US) 

PORE STRUCTURE 
See MICROSTRUCTURE 
POROUS MATERIALS 

An improved model for estimating three-phase oil-water-gas rel- 
ative permeabilities from two-phase oil-water and oil-gas 
phase, 15:9107 (RA;CA) 

Elastic property measurements in fluid-filled porous materials, 
15:10497 (J;US) 

Electrical impedance of a pore wall for the flooded-agglomerate 
model of porous gas-diffusion electrodes, 15:10083 (J;US) 

Generalized Lamb modes in fluid-saturated porous plate, 
15:10878 (BA;US) 

LISA code for the study of radionuclide migration: Description 
and uses, 15:11375 (R;IT;In Italian) 

Modeling and simulation of multispecies reaction/diffusion tran- 
sients, 15:11751 (R;US) 

PORTLAND CEMENT 

Testing and qualification of a cement-based, low-level waste 
form, 15:9425 (J;US) 

PORTSMOUTH GASEOUS DIFFUSION PLANT 

Ohio Department of Health study of radioactivity in drinking wa- 
ter and other environmental media in the vicinity of the US 
Depatment of Energy’s Feed Materials Production Center and 
Portsmouth Gaseous Diffusion Plant, 15:9428 (R;US) 


POWER DISTRIBUTION SYSTEMS 


POSITRON COMPUTED TOMOGRAPHY 

Nuclear medicine and imaging research (Instrumentation and 
quantitative methods of evaluation): Progress report, January 
15, 1989 through September 1, 1989, 15:11485 (R;US) 

Quantitative studies in radiopharmaceutical science, 15:11486 
(R;US) 

POSITRONS 

An attempt to measure elastic stress with positrons, 15:11055 
(BA;US) 

Coherent pair creation in linear colliders, 15:11166 (J;US) 

POTABLE WATER 
See DRINKING WATER 
POTASSIUM BROMIDES 

Effect of hydrogen impurity on radiation-induced defect profile 
distribution measuring in alkaline-halogen crystals under 
charged particle irradiation, 15:11894 (RA;SU;In Russian) 

POTASSIUM CARBONATES 
An innovative demonstration of high power density in a compact 
MHD generator: Semi-annual report, 15:10074 (R;US) 
POTASSIUM COMPOUNDS 
See also POTASSIUM BROMIDES 
POTASSIUM CARBONATES 
POTASSIUM HYDRIDES 
POTASSIUM HYDROXIDES 
POTASSIUM OXIDES 

Oxidative coupling of methane over perovskite-type oxides, 
15:9149 (J;US) 

X-ray-absorption study of charge-density ordering in 
(Ba; _,Kx)BiO3, 15:10668 (J;US) 

POTASSIUM HYDRIDES 

Effect of hydrogen impurity on radiation-induced defect profile 
distribution measuring in alkaline-halogen crystals under 
charged particle irradiation, 15:11894 (RA;SU;in Russian) 

POTASSIUM HYDROXIDES 
In situ pore structure studies of xerogel drying, 15:10654 (J;US) 
POTASSIUM OXIDES 
Thermal conductivity of quasi-one dimensional conductors, 
15:10543 (R;US) 
POTENTIAL (ELECTRIC) 
See ELECTRIC POTENTIAL 
POWDERS 

Effects of chemical inhomogeneities on grain growth and mi- 
crostructure in Al2O3, 15:10598 (J;US) 

Pulsed carbon dioxide laser driven production of ultrafine sili- 
con, silicon carbide, silicon nitride and silicon oxynitride 
powders, 15:10625 (RA;IT) 

Resonant carbon dioxide laser induced breakdown in poly- 
atomic molecules, 15:10794 (RA;IT) 

POWER AMPLIFIERS 

Radio-frequency linac driven free-electron laser configurations. 

Memorandum report, 15:11109 (R;US) 
POWER DEMAND 

Development of Japanese nine-region econometric model. 
Electricty demand block, 15:10060 (R;JP;in Japanese) 

Forecast of electricity use in the Pacific Northwest, 15:10066 
(B;US) 

POWER DISTRIBUTION 

Experiments on influence of small-scale grid interactive PV gen- 
erators to utility grid protection, 15:9565 (RA;JP;In Japanese) 

State of the art on development of small-scale grid interactive 
PV generators for residential application, 15:9563 (RA;JP;In 
Japanese) 

POWER DISTRIBUTION SYSTEMS 

Distribution system efficiency improvement: Program and user 
manual: Version 1.0, 15:9905 (R;US) 

Eugene-Springfield Area Planning Project: Draft Environmental 
Impact Statement: Summary, 15:9904 (R;US) 

Investigation on applicability of spread spectrum technique to 
power distribution line carrier control, 15:9890 (R;JP;In 
Japanese) 

Multi-menu power supply system. Preliminary study from techni- 
cal aspects, 15:9891 (R;JP;In Japanese) 

Optimal dispatch for unbalanced load in distribution system. Re- 
port for August 1986-July 1987, 15:9907 (R;TW) 
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POWER DISTRIBUTION SYSTEMS 


Study of new communication system for power supplier and 
customers. Proposal of complex communication network uti- 
lizing existing transfer network, 15:9895 (R;JP;in Japanese) 


POWER FACTOR 


Optimal dispatch for unbalanced load in distribution system. Re- 
port for August 1986-July 1987, 15:9907 (R;TW) 


POWER GENERATION 


See also COGENERATION 

Bark gasificiation for combined heat and power production: 
Demonstration Project: Final report, 15:9488 (R;LU;In 
French, English) 

Cogeneration: Potential and economic decision: Report 3.4.6, 
15:10056 (RA;CA) 

Dworshak Reservoir investigations: Trout, bass and forage 
species: Annual report 1988, 15:9504 (R;US) 

Environmental effect of power system structure, 15:9692 
(RA;CS;In Slovak) 

Power Generation Subprogram status report, 1988-1989, 
15:9151 (R;US) 

Prospective development of production base of electric power 
system up to 2030, 15:9691 (RA;CS;In Czech) 

SP-100 status and technology accomplishments, 15:9688 (J;US) 

Uncertainty in the power distribution for a fast reactor burnup cy- 
cle, 15:9800 (R;US) 


POWER METERS 


Some properties of amorphous Si thin films and its application 
to sensors-(l) power sensors, 15:11262 (TG;US) 


POWER PLANTS 


See also FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
SOLAR POWER PLANTS 
THERMAL POWER PLANTS 
THERMONUCLEAR POWER PLANTS 
WIND POWER PLANTS 

Development of technique for marine macrophyte bed creation 
in the coastal zone near power plant (10). Method for eel- 
grass (Zostera marina L.) bed creation by seeding, 15:9639 
(R;JP;in Japanese) 

Study on detection method for troubles at electric power equip- 
ments making use of electromagnetic wave. Trouble detection 
at a viewpoint from frequency characteristics of electromag- 
netic wave with discharges, 15:9896 (R;JP;In Japanese) 

TERM-MIMIC: A program for the process simulation of a ther- 
mohydraulic test facility aimed at the qualification of industrial 
components, 15:9634 (R;IT) 

The contribution of gas turbines to energy conservation: High 
efficiency systems, 15:9627 (RA;IT;In Italian) 


POWER REACTORS 


See also BOHUNICE V-1 REACTOR 
BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
CHERNOBYLSK-4 REACTOR 
COMANCHE PEAK-1 REACTOR 
COMANCHE PEAK-2 REACTOR 
CONNECTICUT YANKEE REACTOR 
ENRICO FERMI-2 REACTOR 
GINNA-1 REACTOR 
GINNA-2 REACTOR 
N-REACTOR 
NPD REACTOR 
OYSTER CREEK-1 REACTOR 
PEC BRASIMONE REACTOR 
PERRY-1 REACTOR 
PERRY-2 REACTOR 
ROBINSON-2 REACTOR 
SAN ONOFRE-1 REACTOR 
SAN ONOFRE-2 REACTOR 
SAN ONOFRE-3 REACTOR 
SEABROOK-1 REACTOR 
SEABROOK-2 REACTOR 
SHIPPINGPORT REACTOR 
SPACE POWER REACTORS 
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SURRY-1 REACTOR 
SURRY-2 REACTOR 
SURRY-3 REACTOR 
SURRY-4 REACTOR 
SUSQUEHANNA-1 REACTOR 
SUSQUEHANNA-2 REACTOR 
THREE MILE ISLAND-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
TURKEY POINT-3 REACTOR 
TURKEY POINT-4 REACTOR 
VOGTLE-1 REACTOR 
Powder processing at Oak Ridge National Laboratory, 15:10047 
(J;US) 
POWER SUBSTATIONS 
Electrical substation yard fault location system. Study of optical 
multipont sensing system, 15:9894 (R;JP;In Japanese) 
Functional design criteria exploratory shaft power line and sub- 
station Project B-417, 15:9328 (R;US) 


POWER SUPPLIES 
See also MARX GENERATORS 
PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 

Advanced power sources for space missions, 15:12129 (R;US) 

intrinsically safe 5-V, 4-A: Rechargeable power supply. Informa- 
tion circular/1989, 15:9934 (R;US) 

Magnetically insulated electron flows in pulsed power systems. 
Final report, January 1987-January 1988, 15:10073 (R;US) 

Technical findings for proposed integrated resolution of Generic 
Issue 128, electric power reliability, 15:9817 (R;US) 

POWER SYSTEMS 

See also DC SYSTEMS 

2. national conference on cooperation of sources in electric 
power system: Proceedings, 15:9669 (R;CS;in Slovak, Czech) 

High-speed simulation of power system dynamics by generator 
and excitation system model modification, 15:9893 (R;JP;In 
Japanese) 

Risk analysis in a gas and water power system: Report 3.4.2, 
15:9914 (RA;CA) 


POWER TRANSMISSION LINES 

Buchanan TS [transmission station] soil investigation for 115 kV 
OH/ and U/G transmission line, 15:9911 (R;CA) 

Electric and magnetic field reduction by alternative transmission 
line options, 15:9912 (R;US) 

Electrolytic corrosion of disc type insulators with zine sleeve, 
15:9902 (R;JP;in Japanese) 

Experiments on influence of small-scale grid interactive PV gen- 
erators to utility grid protection, 15:9565 (RA;JP;In Japanese) 

Functional design criteria exploratory shaft power line and sub- 
station Project B-417, 15:9328 (R;US) 

Influence and countermeasures of small-scale dispersed PV 
system on power quality of distribution line, 15:9564 
(RA;JP;In Japanese) 

Insulation recovery characteristics after arc interruption and its 
application for high speed reclosing of UHV A.C transmission 
lines, 15:9903 (R;JP;ln Japanese) 

Measurement of electric fields by means of a mirror electro- 
optical cell, 15:11120 (R;IT) 


PRASEODYMIUM COMPLEXES 
Complexes of rare earth halides with esters, 15:10751 
(RA;SU;in Russian) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 


PREPARATION (CHEMICAL) 
See CHEMICAL PREPARATION 


PRESERVATIVES 

Health assessment for Burlington Northern Railroad Brainerd Na- 
tional Priorities List (NPL) Site, Brainerd, Minnesota, Region 5. 
CERCLIS No. MND000686196. Final report, 15:10271 (R;US) 

Health assessment for Koppers Company, Inc. National Priori- 
ties List (NPL) Site, Galesburg, Illinois, Region 5. CERCLIS 
No. ILD990817991. Final report, 15:10212 (R;US) 

Health assessment for MacGillis and Gibbs Company/Bell Lum- 
ber and Pole Company, New Brighton, Minnesota, Region 5. 





CERCLIS No. MND006192694. Preliminary report, 15:10274 
(R;US) 

Superfund Record of Decision (EPA Region 4): Brown Wood 
Preserving site, Live Oak, Florida (First remedial action) Au- 
gust 1988. Final report, 15:10195 (R;US) 

PRESSURE EFFECTS 

The use of hypervelocity launchers to explore previously inac- 

cessible states of matter, 15:10853 (R;US) 


PRESSURE VESSELS 

BAM — Federal [German] Institute for Materials Research and 
Testing, Berlin, 15:10467 (TG;US) 

Imaging the interaction of multibeam/multimode ultrasonic trans- 
ducers with manufacturing and service-induced flaws, 
15:9742 (BA;US) 

Innovation of the peripheral weld of a reactor pressure vessel, 
15:10453 (RA;CS;In Czech) 

Marine transportation and burial of the Shippingport reactor 
pressure vesseV/neutron shield tank package, 15:9843 (J;US) 

Material and metallurgical aspects of manufacture of WWER- 
1000 reactor pressure vessel semiproducts, 15:10432 
(RA;CS;in Czech) 

Modeling the interaction of multibeam/multimode ultrasonic 
transducers with fatigue cracks in cladded reactor pressure 
vessels, 15:9741 (BA;US) 

Repair of defects of reactor pressure vessels by welding without 
heating and heat treatment, 15:10456 (RA;CS;In Czech) 

The use of horizontal axis coils for the eddy current inspection 
of fast breeder reactor primary vessels, 15:9685 (BA;US) 

PRESSURIZED WATER COOLED MODERATED REACTOR 

See PWR TYPE REACTORS 

PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRICES 
See also PEAK-LOAD PRICING 
TIME-OF-USE PRICING 

Investigation on the trends of European petroleum, 15:9136 

(R;JP;in Japanese) 
PRIMARY COOLANT CIRCUITS 

Reliable reactor coolant pump seal performance - the station's 

role, 15:9682 (J;US) 
PRIMARY COSMIC RADIATION 
Composition and momentum spectrum of ultra-high energy cos- 
mic rays, 15:11676 (RA;HU) 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PRINTED CIRCUITS 

Digital stereo radiography, applications to imaging of printed cir- 
cuit boards, 15:10991 (BA;US) 

Point matching method for flaw detection in printed circuit 
boards, 15:10992 (BA;US) 

Variations in the electrostatic response of circuit boards with x- 
ray bremsstrahlung spectra, 15:11255 (J;US) 

PROBES 
See also ELECTRON PROBES 
MAGNETIC PROBES 

A cryogenic eddy current microprobe, 15:10963 (BA;US) 

Eddy current inspection of thick carbon fiber reinforced compos- 
ites, 15:11026 (BA;US) 

Eddy current probe evaluation experimental measurements and 
system interaction, 15:10965 (BA;US) 

Eddy current probe performance characterization, 15:10964 
(BA;US) 

Liftoff: capacitive array sensors, 15:10970 (BA;US) 

Numerical simulation of flaw detection with a capacitive array 
sensor using finite and infinite elements, 15:10971 (BA;US) 

Standard flaws for eddy current probe characterization, 
15:10966 (BA;US) 

Theoretical and experimental studies of the remote field eddy 
current effect, 15:10884 (BA;US) 

PROCESS CONTROL 

Interfacing quantitative NDE with computer algorithms for auto- 
mated statistical process control, 15:11083 (BA;US) 

Sensors for carbonization control, 15:10646 (BA;US) 


PROTECTION (RADIATION) 


PROCESSING 
See also FOOD PROCESSING 
IMAGE PROCESSING 
ORE PROCESSING 
REFINING 
WASTE PROCESSING 
An analysis of cost improvement in chemical process technolo- 
gies, 15:9063 (R;US) 

PROCESSING (ORES) 

See ORE PROCESSING 
PROCESSING (WASTES) 

See WASTE PROCESSING 
PRODUCTION 

Pool-production and well-count forecasts, 15:9094 (RA;CA) 
PRODUCTION (HYDROGEN) 

See HYDROGEN PRODUCTION 
PRODUCTION (PAIR) 

See PAIR PRODUCTION 
PRODUCTION (PARTICLE) 

See PARTICLE PRODUCTION 
PRODUCTION (PLASMA) 

See PLASMA PRODUCTION 
PRODUCTION REACTORS 

Large break frequency for the SRS [Savannah River Site] produc- 
tion reactor process water system: Revision 1, 15:9825 (R;US) 

Reactor Operations Monitoring System, 15:9753 (R;US) 

Standards data base for the Department of Energy (DOE) Office 
Of New Production Reactors (ONPR), 15:9794 (R;US) 

PROGRAM MANAGEMENT 

See also CONTRACT MANAGEMENT 

A report on high-level nuclear transportation: Prepared pursuant 
to assembly concurrent Resolution No. 8 of the 1987 Nevada 
Legislature, 15:9257 (R;US) 

Report to Congress on reassessment of the Civilian Radioactive 
Waste Management Program, 15:9263 (R;US) 

Wood gasification facility, North Powder, Oregon: Quality assur- 
ance project plan, 15:9477 (R;US) 

PROJECT MANAGEMENT 
See PROGRAM MANAGEMENT 
PROMETHIUM 147 

Lung tissue injury in case of intratracheal administration of 
147Nd + 147Pm and 13], 15:11545 (RA;SU;In Russian) 

Pecularities of peripheral blood morphological content in rats in 
case of combined irradiation of lungs and thyroid, 15:11546 
(RA;SU;In Russian) 

Response of oxidation-reduction enzymes to internal and exter- 
nal irradiation, 15:11544 (RA;SU;In Russian) 

PROPAGATION (WAVE) 

See WAVE PROPAGATION 
PROPANONE 

See ACETONE 
PROPELLANTS 

Numerically enhanced thermal inspection of shuttle solid rocket 

motor inhibitor/liner/fuel bondline, 15:11070 (BA;US) 
PROPERTIES (PHYSICAL) 
See PHYSICAL PROPERTIES 
PROPERTY VALUES 

RCRA (Resource Conservation and Recovery Act) liability cov- 
erage for bodily injury and property damage survey results, 
15:10352 (R;US) 

PROPORTIONAL COUNTERS 

See also MULTIWIRE PROPORTIONAL CHAMBERS 

Destructive testing of *He proportional counter tubes, 15:11248 
(R;US) 

Estimation of possible systematic error value in fast neutron 
integral flux detection by means of hydrogen-containing coun- 
ters, 15:11215 (RA;SU;in Russian) 

LET-charged particle spectrometer on the base of hydrogen- 
free proportional counter, 15:11227 (RA;SU;in Russian) 

PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
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PROTECTIVE COATINGS 


PROTECTIVE COATINGS 

Characterization of cracks in oxidation-protective coatings, 
15:11007 (BA;US) 

Lamb wave modes in coal-tar-coated steel plates, 15:11005 
(BA;US) 

Multifrequency eddy current clad thickness measurement of thin 
aluminum alloy combinations having similar conductivities, 
15:11006 (BA;US) 

Parallel box-car imaging of adhesion defects in plasma-sprayed 
coatings, 15:11000 (BA;US) 

Parallel thermal wave IR video imaging of polymer coatings and 
adhesive bonds, 15:11010 (BA;US) 

Photothermal evaluation of diffusion coatings, 15:10998 (BA;US) 

Quantitative thermal wave characterization of coating adhesion 
defects, 15:11001 (BA;US) 

Time-resolved infrared radiometric 
15:10999 (BA;US) 

PROTEIN SEQUENCING 
See AMINO ACID SEQUENCE 
PROTEINS 
See also ALBUMINS 
CASEIN 
GLOBULINS 
GLYCOPROTEINS 

Evolution, structure and expression of the wheat gliadin genes, 
15:9557 (BA;US) 

Expression of subunits of beta-conglycinin in transgenic tobacco 
and petunia plants, 15:9539 (BA;US) 

Mutant allele effects on bean seed protein expression, 15:9542 
(BA;US) 

Proteins of tubers of Hydrillaverticillata (L.F.) (Royle), 
15:9551 (BA;US) 

Regulated expression of the bean beta-phaseolin gene in trans- 
formed tobacco cell, 15:9540 (BA;US) 

Seed _ protein composition in the date palm 
(Phoenizdactylifera L.): Comparative study of endosperm 
and embryo proteins, 15:9552 (BA;US) 

Structure of wheat gamma gliadin genes, 15:9549 (BA;US) 

Transcriptional and post-transcriptional regulation of maize zein 
genes, 15:9532 (BA;US) 

Wheat storage protein genes, 15:9529 (BA;US) 

PROTON PRECIPITATION 

Doppler shift of auroral Lyman alpha observed from a satellite, 

15:11705 (R;US) 
PROTON REACTIONS 

Decay of '8Au: Low-Spin states of ®>Pt, 15:11819 (R;FR) 

Parity nonconservation in the proton-deuteron total cross sec- 
tion at 800 MeV, 15:11815 (J;US) 

PROTON RECOIL DETECTORS 

Nuclear research emulsion measurements and the observation 
of proportional counter perturbation factors in VENUS-1, 
15:9756 (BA;US) 

PROTON SOURCES 

Proton ring translation in a magnetized plasma: Implications for 

proton ring/FRC merging, 15:11982 (BA;US) 
PROTON TRANSPORT 

Differences in distributions of transfer and absorption energy of 
fast protons for microvolume in matter and vacuum, 15:11859 
(RA;SU;In Russian) 

PROTON-ANTIPROTON INTERACTIONS 
Search for heavy stable particles in 1.8-TeV pp collisions at the 
Fermilab collider, 15:11763 (J;US) 
PROTON-INDUCED X-RAY EMISSION ANALYSIS 
See PIXE ANALYSIS 
PROTON-PROTON INTERACTIONS 
Measurement of the dijet cross section in 400-GeV pp collisions, 
15:11814 (J;US) 
PROTONS 
See also SOLAR PROTONS 
TRAPPED PROTONS 

Distribution of protons from a plasma focus in velocity-time space 
by time-resolved Thomson spectroscopy, 15:11986 (BA;US) 

Search for energetic-charged-particle emission from deuterated 
Ti and Pd foils, 15:11841 (J;US) 


imaging of coatings, 
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PROTOPLASTS 

See PLANT CELLS 
PSI RESONANCES 

See MESONS 


PSI-3105 RESONANCES 
See JPSI-3097 MESONS 
PSI-4300 RESONANCES 
See MESONS 
PUBLIC ATTITUDES 
See PUBLIC OPINION 
PUBLIC OPINION 
Distributional equity problems at the proposed Yucca Mountain 
facility, 15:9237 (R;US) 
Goiania incident case study, 15:9243 (R;US) 
PUGET SOUND 
The impact of scavenging on trace metal budgets in Puget 
Sound, 15:11658 (J;US) 
PULMONARY CANCER 
See CARCINOMAS 


PULMONARY LAVAGE 
See LUNGS 

PULSED MHD GENERATORS 
lon emission from PEOS plasmas, 15:11977 (BA;US) 
Simulations of a reflex triode, 15:11987 (BA;US) 


PULSES 
See also ELECTROMAGNETIC PULSES 
Improvement of impulse breakdown strength of an XLPE cable 
by modifing semiconducting layer, 15:9901 (R;JP;In Japanese) 
PULVERIZED FUEL ASH 
See FLY ASH 
PULVERIZED FUELS 
Comminution employing liquid nitrogen pretreatments, 15:9036 
(RA;US) 
PUMPS 
A quick method for determining the electrical submersible pump 
ESP workover priority, 15:9110 (RA;CA) 
OTVE turbopump condition monitoring, task E.5. Final report, 
October 1988-September 1989, 15:10851 (R;US) 
Reliable reactor coolant pump seal performance - the station's 
role, 15:9682 (J;US) 
PUREX PROCESS 
An expert system for assessing the production and separation 
of plutonium produced in light water reactors, 15:9198 (D;US) 
Pvc 
Chemical permeation report: Tritiated water and mixtures con- 
taining tritiated water versus four suit materials, 15:10624 
(R;US) 
PWR TYPE REACTORS 
See also BOHUNICE V-1 REACTOR 
CE STANDARD REACTOR 
COMANCHE PEAK-1 REACTOR 
COMANCHE PEAK-2 REACTOR 
CONNECTICUT YANKEE REACTOR 
GINNA-1 REACTOR 
ROBINSON-2 REACTOR 
SAN ONOFRE-1 REACTOR 
SAN ONOFRE-2 REACTOR 
SAN ONOFRE-3 REACTOR 
SEABROOK-1 REACTOR 
SEABROOK-2 REACTOR 
SHIPPINGPORT REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
SURRY-3 REACTOR 
SURRY-4 REACTOR 
THREE MILE ISLAND-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
TURKEY POINT-3 REACTOR 
TURKEY POINT-4 REACTOR 
VOGTLE-1 REACTOR 
WWER TYPE REACTORS 
WESTINGHOUSE STANDARD REACTOR 





Computerized Simulation 
Thermal reactor data approximation for real-time applications, 
15:9671 (RA;SU) 
Containment 
Uncertainty and sensitivity analysis of a dry containment test 
problem for the MAEROS aerosol model, 15:9759 (J;US) 
Electric Cables 
Severe accident testing of electrical penetration assemblies, 
15:9814 (R;US) 
Fuel Pins 
integral transport computation of gamma detector response with 
the CPM2 code: Final report, 15:9655 (R;US) 
High-Level Radioactive Wastes 
Transportation/systems integration, overview and status;and 
storage/rod consolidation program status and plans, 15:9653 
(RA;US) 
Inflatable Seals 
Evaluation of the leakage behavior of inflatable seals subject to 
severe accident conditions, 15:9816 (R;US) 
Information Validation 
Development and testing of an integrated signal validation sys- 
tem for nuclear power plants: Description of signal validation 
modules: Final report, Volume 2, 15:9662 (R;US) 
Development and testing of an integrated signal validation system 
for nuclear power plants: Final report: Volume 3, Signal vali- 
dation system integration and implementation, 15:9663 (R;US) 
Loss Of Coolant 
Large break frequency for the SRS [Savannah River Site] produc- 
tion reactor process water system: Revision 1, 15:9825 (R;US) 
Plutonium 
An expert system for assessing the production and separation 
of plutonium produced in light water reactors, 15:9198 (D;US) 
Radioactive Wastes 
Salt repository project waste package design and licensing 
strategy, 15:9216 (RA;US) 
Reactor Accidents 
User's manual for CONTAIN 1.1: A computer code for severe nu- 
clear reactor accident containment analysis, 15:9762 (R;US) 
Reactor Control Systems 
Calculation of the response matrix of ex-core neutron detector in 
the Italian unified core PWR design, 15:9751 (R;IT) 
Reactor Decommissioning 
Estimated doses from decommissioning activities at commercial 
nuclear power stations, 15:9839 (J;US) 
Reactor instrumentation 
Development and testing of an integrated signal validation 
system for nuclear power plants: Final report, Volume 1: Ex- 
ecutive summary, 15:9654 (R;US) 
Reactor Materials 
Mapping of 1-MHz, 45° longitudinal-wave fields in centrifugally 
cast stainless steel, 15:9672 (BA;US) 
Reactor Physics 
Nodal solution method of neutron diffusion equations using a 
high-order finite difference scheme, 15:9680 (J;US) 
Simplified P_ nodal transport applied to two-dimensional deep- 
penetration problems, 15:9679 (J;US) 
Reactor Protection Systems 
Calculation of the response matrix of ex-core neutron detector in 
the Italian unified core PWR design, 15:9751 (R;IT) 
Reactor Safety 
An abnormal event advisory expert system prototype for reactor 
operators, 15:9865 (J;US) 
Reliability 
Thermocouples for nuclear reactors, 15:9664 (RA;XM;In Rus- 
sian) 
Spent Fuel Storage 
Criticality analysis of the cask drop accident, 15:10828 (J;US) 
Spent Fuels 
Transportation/systems integration, overview and status;and 
storage/rod consolidation program status and plans, 15:9653 
(RA;US) 
Steam Generators 
Predictive analyses of flow-induced vibration and fretting wear in 
steam generator tubes, 15:12150 (R;FR) 


Temperature Measurement 
Thermocouples for nuclear reactors, 15:9664 (RA;XM;In Rus- 
sian) 
Water Chemistry 
Engineering activities at the MIT research reactor in support of 
power reactor technology, 15:9783 (J;US) 
Xenon Oscillations 
Implementation of an expert system for xenon spatial control in 
pressurized-water reactors, 15:9758 (D;US) 
PWR/41 TYPE REACTORS 
See WESTINGHOUSE STANDARD REACTOR 
PWR/80 TYPE REACTORS 
See CE STANDARD REACTOR 
PYRITE 
Formation of polycyclic thiophenes from reaction of selected 
polycyclic aromatic hydrocarbons with elemental sulfur and/or 
pyrite under mild conditions, 15:9071 (J;US) 
PYRITES 
See PYRITE 


Q 


Q CODES 

QNS3D: A three-dimensional quasi-neutral hybrid particle-in-cell 
code with applications to the tilt mode instability in field re- 
versed configurations, 15:12003 (J;US) 

QF (RADIATION) 
See QUALITY FACTOR 
QUADRUPOLAR CONFIGURATIONS 

Theoretical investigation of flute modes in a magnetic 

quadrupole, 15:11991 (D;US) 
QUALITY FACTOR 

Quality factors of electron-photon radiation. Calculation meth- 

ods and results, 15:11571 (RA;SU;in Russian) 
QUANTITATIVE CHEMICAL ANALYSIS 

A program for quantitative electron probe microanalysis: Access 
to different models of the correction method by atomic num- 
ber, absorption and fluorescence (ZAF), 15:10696 (RA;AR;In 
Spanish) 

Characterization of sintered samples of La/Sr/Cu/O by X-ray 
diffraction, scanning electron microscopy (SEM) and X-ray pho- 
toelectron spectroscopy (XPS), 15:10694 (RA;AR;In Spanish) 

On-line chemical composition analyzer development: Final re- 
port, 15:10683 (R;US) 

QUANTUM CHROMODYNAMICS 

First measurements of hadronic decays of the Z boson, 
15:11764 (J;US) 

Indications of a Al=1/2 rule in the strong coupling regime, 
15:11797 (J;US) 

Properties of gluon jets: A review, 15:11801 (J;US) 

QUANTUM ELECTRONICS 

Demonstration of the feasibility of the tuning and stimulation of 
nuclear radiation. gamma-ray laser. Annual summary report, 
1 November 1988-31 October 1989, 15:11102 (R;US) 

QUANTUM MECHANICS 

Angular reduction in multiparticle matrix elements, 15:11932 
(J;US) 

Direct approach to operator conformal constructions: from 
fermions to primary fields, 15:11929 (J;US) 

Nonlinear Schroedinger equation and dissipative quantum dy- 
namics in periodic fields, 15:11934 (J;US) 

QUANTUM OPERATORS 
Properties of quantum 2x2 matrices, 15:12159 (R;FR) 
QUARK-GLUON INTERACTIONS 

[The study of hadronic matter at the highest energy density: The 
search for the deconfined quark-gluon phase using 2 TeV p-p 
collisions]: [Progress report], 15:11804 (R;US) 

QUARKS 

Search for a fourth-generation charge —(1/3) quark, 15:11767 

(J;US) 
QUARTZ 

Analysis of quartz and other minerals in dusts by differential 

thermal analysis. Final report, 15:11329 (R;US) 
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QUARTZ 


impulse photothermal evaluation of materials via frequency mod- 
ulated optical reflectance II: Experimental, 15:10925 (BA;US) 
Neutron activation analysis of silicon, germanium and some ma- 
terials of special purity used in their technology, 15:10717 
(RA;SU;In Russian) 
QUARTZITES 
TOF [time-of-flight] measurements of pulsed neutrons for tex- 
ture analysis of low symmetry materials, 15:10631 (R;US) 
QUASARS 
Statistical and physical evolution of QSO’s, 15:11689 (R;US) 
QUENCHING 
Ultrasonic verification of the material processing for uranium- 
titanium alloys, 15:11088 (BA;US) 


R 


R CODES 
Numerical simulation of unstably stratified sheared flows: [Final 
report], 15:10840 (R;US) 
R-1650 RESONANCES 
See MESONS 
RADIAL INFLOW TURBINES 
Mathematical model and analysis of current in a radial-inflow 
turbine, 15:10810 (RA;IT;In Italian) 
RADIATION ACCIDENTS 
Goiania incident case study, 15:9243 (R;US) 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 
See also GAS TRACK DETECTORS 
NEUTRON DETECTORS 
PROPORTIONAL COUNTERS 
RADIOMETERS 
SHOWER COUNTERS 
ALEXIS: An ultrasoft x-ray monitor experiment using miniature 
satellite technology, 15:11239 (BA;US) 
Development and test of fully depleted pn-CCD's for x-ray de- 
tection, 15:11238 (BA;US) 
Linear CCD with enhanced x-ray quantum efficiency, 15:11237 
(BA;US) 
Model of ionization effect fluctuation process in a fast charged 
particle detector, 15:11226 (RA;SU;In Russian) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 
Computational model for lung exposure: Calculation of inhaled 
particle deposition, 15:11600 (RA;JP;In Japanese) 
Implications of a reduction in occupational radiation exposure 
limits, 15:9838 (J;US) 
Keeping radiation exposures at US and European nuclear power 
plants as low as reasonably achievable, 15:9837 (J;US) 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION FLUX 
Use of the computer code ATR to relate DREO (Defence Re- 
search Establishment Ottawa) experimental results to nuclear 
battlefield threats. Technical note, 15:11290 (R;CA) 
RADIATION HARDENING (CHEMICAL) 
See POLYMERIZATION 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 
Calcium content in blood cells of irradiated animals, 15:11593 
(RA;SU;In Russian) 
RADIATION MONITORING 
Environmental Radiation Data: Report 57, January-March 1989. 
Quarterly report, 15:11354 (R;US) 
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Quality assurance improvement program for radiological environ- 

mental monitoring at the Savannah River site, 15:11399 (R;US) 
RADIATION MONITORS 

Dose equivalent LiF TLD (thermoluminescent dosimeter) neu- 
tron and photon area monitor. Final report, 1977-1984, 
15:11196 (R;US) 

RADIATION PROTECTION 

Comparative characteristic of published works on radiation hy- 
giene to optimise information ensuring on the above problem, 
15:11879 (RA;SU;In Russian) 

External beta-photon dosimetry for 
15:11889 (BA;US) 

National and international intercomparison and intercalibration 
of measuring equipments for radon and its daughter products, 
15:11884 (RA;JP;In Japanese) 

Nuclear weapons effects seminar, 15:11280 (R;US) 

Radiation hygiene. Collection of scientific papers, 15:11540 
(R;SU) 

Use of cost-benefit concept for optimization of regional state 
sanitary inspection in the field of radiation protection, 
15:11866 (RA;SU;Iin Russian) 

RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SCATTERING ANALYSIS 

A multigrid acceleration method for the one-dimensional Sy 

equations with anisotropic scattering, 15:11865 (J;US) 
RADIATION TRANSPORT 

See also CHARGED-PARTICLE TRANSPORT 

Distribution of absorption energy in materials with small- 
dispersive filler, 15:11861 (RA;SU;In Russian) 

Microdosimetric relations at stochastic intensity of radiation, 
15:11854 (RA;SU;In Russian) 

Microdosimetric relations for double-stochastic Poisson pro- 
cess, 15:11853 (RA;SU;In Russian) 

RADIO EQUIPMENT 

Recovery of heat from UHF transmitters and improved heat pro- 
duction and distribution: Demonstration project: Final report, 
15:11260 (R;LU) 

RADIO NOISE 

Long-wave atmospheric noise model. Phase 1. Volume 2. Mode 
parameters. Technical report, 18 September 1987-14 October 
1988, 15:11281 (R;US) 

RADIO RECEIVERS 

See RADIO EQUIPMENT 
RADIO TRANSMITTERS 

See RADIO EQUIPMENT 
RADIOACTIVE AEROSOLS 

Computational model for lung exposure: Calculation of inhaled 

particle deposition, 15:11600 (RA;JP;in Japanese) 
RADIOACTIVE BIOLOGICAL WASTES 
See BIOLOGICAL WASTES 
RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Prediction model of oceanic diffusion for effluent from nuclear 
fuel reprocessing plant, 15:11405 (R;JP;in Japanese) 
RADIOACTIVE GASEOUS WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 

Application of Nuclear Material Tracking System to nuclear ma- 
terials control, 15:9462 (R;US) 

DRMS workshop: Hazardous Waste Management in the Fed- 
eral Republic of Germany with an update on RCRA subtitle C 
regulations, 15:9203 (R;US) 

Near-Surface Test Facility: Bottom Loading Transporter; Title 1, 
design report, 15:9291 (R;US) 

Nuclear regulation: Stricter controls needed for radioactive 
byproduct material licenses, 15:9465 (R;US) 

RADIOACTIVE PARTICULATES 
See RADIOACTIVE AEROSOLS 
RADIOACTIVE WASTE DISPOSAL 
AQUABIOS code. Reference manual, 15:9227 (R;FR;In French) 


radiation protection, 





Boom clay rheology laboratory and in situ tests, 15:9271 
(RA;FR;in French) 

COSA Ii Further benchmark exercises to compare geomechani- 
cal computer codes for salt, 15:9280 (R;FR) 

Directions for use of AQUABIOS program, 15:9226 (R;FR;In 
French) 

Frequency analysis of wave propagation into a visco-elastic 
medium-application to heated clay behaviour, 15:9272 
(RA;FR;In French) 

Gage inclusion experiments, 15:9415 (R;US) 

Geomechanical research in the test drift of the Hades under- 
ground research facility at Mol, 15:9276 (RA;FR) 

Geomechanical research in the underground laboratory at Mol, 
15:9941 (RA;FR) 

Geomechanics of clays for radioactive waste disposal, 15:9270 
(R;FR;In EN, FR) 

Hanford Waste Vitrification Plant technology progress, 15:9288 
(R;US) 

Laboratory study of temperature dependence of creep of argilla- 
ceous rocks, 15:9273 (RA;FR;In French) 

Optimization of lining design in deep clays, 15:9277 (RA;FR) 

Preliminary analysis of construction of the test drift in boom clay 
at Mol using plasticity solutions and finite elements, 15:9278 
(RA;FR) 

Report to Congress on reassessment of the Civilian Radioactive 
Waste Management Program, 15:9263 (R;US) 

Studies and researches in the underground laboratory at 
Pasquasia mine, 15:9275 (RA;FR) 

The influence of ground heterogeneity on the migration of ra- 
dionuclides in the soil and soil-water system. Numerical and 
laboratory experiment, 15:9279 (R;FR) 

Thermal and thermomechanical calculations for the layout of the 
thermal simulation of drift emplacement (TSS), 15:9208 
(RA;US) 

Thermomechanical response of saturated low porosity clays to 
nuclear waste decay heat, 15:9274 (RA;FR) 

Vitrification technologies for Weldon Spring raffinate sludges 
and contaminated soils: Phase 2 report, Screening of alterna- 
tives, 15:9285 (R;US) 


RADIOACTIVE WASTE FACILITIES 
See also WIPP 


Cost 
Engineering study: Impact of potential receipt of Savannah 
River Laboratories defense high-level waste on the Nuclear 
Waste Repository in Basalt: Conceptual design project B-301, 
15:9320 (R;US) 


Design 

Basalt Waste Isolation Project Mined Geologic Disposal System 
Design and Development Plan, 15:9341 (R;US) 

Basalt Waste Isolation Project core storage facility design re- 
quirements document: Revision 2, 15:9343 (R;US) 

Conceptual system design description, Nuclear Waste Reposi- 
tory in Basalt, Project B-301: Volume 2, 15:9350 (R;US) 

Engineering study: Impact of potential receipt of Savannah 
River Laboratories defense high-level waste on the Nuclear 
Waste Repository in Basalt: Conceptual design project B-301, 
15:9320 (R;US) 

Exploratory shaft Phase 2 conceptual design report, 15:9301 
(R;US) 

Near-Surface Test Facility: Phase 2 conceptual design report: 
Addendum, 15:9290 (R;US) 

Nulcear Waste Repository in Basalt project B-301 functional de- 
sign criteria, 15:9332 (R;US) 

Performance assessment in support of Task 5 engineering stud- 
ies 5, 6, 7, and 9, 15:9312 (R;US) 

Remote handling engineering study: Near-Surface Test Facility, 
15:9293 (R;US) 

SCP [Site Characterization Plan] conceptual design criteria doc- 
ument: Revision 1, 15:9302 (R;US) 

Task 5: Engineering Study No. 7, Waste emplacement optimiza- 
tion, 15:9323 (R;US) 

Test and Evaluation Facility at the Near-Surface Test Facility: 
Engineering study report, 15:9318 (R;US) 


RADIOACTIVE WASTES 
Radioactive Waste Disposal 


Engineering Drawings 

Exploratory shaft Phase 1, Title 2 design: Calculations Septem- 

ber 1983: Civil and structural, 15:9305 (R;US) 
Environmental Exposure Pathway 

The depth distribution of °°Sr, '57Cs, and 23924Py in soil profile 

samples, 15:9442 (R;US) 
Intrusion 

Methodology for identifying credible disruptions to isolation of 
nuclear waste within Columbia River basalts: Revision A-2, 
15:9298 (R;US) 

Planning 

US Department of Energy, first radioactive waste repository, 

15:9223 (RA;US) 
Site Characterization 

Nuclear waste: Quarterly report on DOE’s nuclear waste pro- 

gram as of September 30, 1988, 15:9281 (R;US) 
Site Preparation 

Site preparation statement of supporting data No. B-314-C- 

C18002, 15:9303 (R;US) 
Socio-Economic Factors 

A preliminary social and economic assessment of the Basalt 

Waste Isolation Project, 15:9355 (R;US) 
RADIOACTIVE WASTE MANAGEMENT 

Investigation of background radiation levels and geologic unit 
profiles in Durango, Colorado, 15:9441 (R;US) 

Report of the Nevada Commission on Nuclear Projects, 
15:9256 (R;US) 

Storage of nuclear wastes, 15:9201 (RA;SE;in Swedish) 

RADIOACTIVE WASTE PROCESSING 

Alternative packaging locations for waste packages for the Test 
and Evaluation Facility at the Near-Surface Test Facility, 
15:9319 (R;US) 

Retention of radio-ruthenium in acid processing of nuclear 
waste, 15:9427 (P;US) 

RADIOACTIVE WASTE STORAGE 

See also MONITORED RETRIEVABLE STORAGE 

Cesium capsule thermal analysis, 15:9287 (R;US) 

Characterization of transuranic compounds from solubility ex- 
periments in a carbonate-containing groundwater, 15:9418 
(BA;US) 

RADIOACTIVE WASTES 
See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Attitudes 

Nuclear waste: attitudes and risk experience, 15:10021 

(RA;SE;in Swedish) 
Backfilling 

Large-scale demonstration tests on backfilling: Numerical calcu- 
lations using ANTEMP/ANSALT, 15:9207 (RA;US) 

Thermal and thermomechanical calculations for the layout of the 
thermal simulation of drift emplacement (TSS), 15:9208 
(RA;US) 

Cost 
Storage of nuclear wastes, 15:9201 (RA;SE;in Swedish) 
Legislation 

S. 1304: DOE Nuclear Safety and Environment Act. Introduced 
in the Senate of the United States, One Hundred First 
Congress, First Session, July 12, 1989, 15:9466 (B;US) 

Minimization 

Retention of radio-ruthenium in acid processing of nuclear 

waste, 15:9427 (P;US) 
Radioactive Waste Disposal 

Corrosion and related studies in titanium alloys, 15:9220 (RA;US) 

Corrosion studies on POLLUX cask material, 15:9209 (RA;US) 

Corrosion studies on the material combination used for the 
POLLUX cask, 15:9210 (RA;US) 

KODABA - A corrosion data base system, 15:9215 (RA;US) 

Long-term corrosion behavior of cathodicly protected cask ma- 
terials, 15:9211 (RA;US) 

Salt repository project waste package design and licensing 
strategy, 15:9216 (RA;US) 
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RADIOACTIVE WASTES 
Radioactive Waste Disposal 


State of the projects for the final disposal in the Federal Repub- 
lic of Germany, 15:9222 (RA;US) 

Thermal simulation of drift emplacement (TSS): In-situ instru- 
mentation and numerical modeling of stress measurement 
methods, 15:9206 (RA;US) 

Upset welding study of ASTM B-265 Grade 12 titanium alloy, 
15:9221 (RA;US) 

Radioactive Waste Storage 

Monitored retrievable storage (MRS) status and plans, 15:9224 
(RA;US) 

Storage of nuclear wastes, 15:9201 (RA;SE;In Swedish) 

Research Programs 

Nuclear waste: Quarterly report on DOE's nuclear waste pro- 

gram as of September 30, 1988, 15:9281 (R;US) 
Sanitary Landfills 

Health assessment for Sheffield (US Ecology, Inc.), Sheffield, 
Bureau County, lilinois, Region 5. CERCLIS No. 
ILD045063450. Preliminary report, 15:10206 (R;US) 

Socio-Economic Factors 

ELMIA Energy and Future 88. Conference E5. Nuclear power 
phaseout and storage of nuclear waste, 15:10019 (R;SE;In 
Swedish) 

Thermal Diftusivity 

Thermal simulation of drift emplacement - evaluation of the 

backfilling technique, 15:9205 (RA;US) 
Underground Storage 

Nuclear waste: DOE's management of single-shell tanks at 
Hanford, Washington, 15:9282 (R;US) 

Performance evaluation of the pilot-scale, double-shell tank venti- 
lation system using simulated aerosol streams, 15:9286 (R;US) 

Waste Storage 

ELMIA Energy and Future 88. Conference E5. Nuclear power 
phaseout and storage of nuclear waste, 15:10019 (R;SE;In 
Swedish) 

RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY 
Laboratory x-ray irradiator for cellular radiobiology research 
studies: Dosimetry report. Technical report, 15:11197 (R;US) 
RADIOCARBON DATING 
See CARBON 14 
ISOTOPE DATING 
RADIOCRYSTALLOGRAPHY 
See CRYSTALLOGRAPHY 
RADIODIAGNOSIS (RADIONUCLIDES) 
See DIAGNOSIS 
NUCLEAR MEDICINE 
RADIOECOLOGICAL CONCENTRATION 
Simulation of radioecological state of water reservoirs in case in 
reactor accident, 15:11409 (RA;SU;In Russian) 

RADIOGRAPHS 

See IMAGES 
RADIOGRAPHY (BIOMEDICAL) 

See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 

See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE MIGRATION 

See RADIONUCLIDE MIGRATION 
RADIOISOTOPES 

See also NEUTRON-RICH ISOTOPES 

A fission source of radioactive heavy ions, 15:9467 (R;US) 
RADIOLOGICAL PERSONNEL 

Certain indicators T- and B-immune systems in X-ray room per- 
sonnel, 15:11874 (RA;SU;In Russian) 

Development of medical surveillance system for personnel deal- 
ing with ionizing radiation, 15:11875 (RA;SU;in Russian) 

Efficiency and radiation hygienic assessment of preventive fluo- 
roscopy of persons dealing with ionizing radiation, 15:11877 
(RA;SU;in Russian) 

Experience on work organization of centralized mobile fluorog- 
raphy service in Leningrad under conditions of experiment, 
15:11517 (RA;SU;in Russian) 
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Morphological composition of peripheric blood in medical radiol- 
ogists according to medical examinations, 15:11873 
(RA;SU;In Russian) 

On occupational-appointment demands on radiation hygiene for 
medical radiologists, 15:9435 (RA;SU;in Russian) 

Problems of dentistrical prophylactic medical examination of 
persons dealing with ionizing radiation sources, 15:11876 
(RA;SU;In Russian) 

Role of X-ray technician in increase in diagnosis quality, 
15:11516 (RA;SU;in Russian) 


RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 


RADIOMETERS 
Design and development of a rotating shadowband radiometer 
solar radiation/daylight network, 15:9513 (J;US) 


RADIONUCLIDE MIGRATION 

AQUABIOS code. Reference manual, 15:9227 (R;FR;In French) 

Approach to standardization of permissible content of heavy 
natural radioisotopes in irrigating water, 15:11376 (RA;SU;In 
Russian) 

Directions for use of AQUABIOS program, 15:9226 (R;FR;In 
French) 

EPASTAT: A computer code for estimating radionuclide re- 
leases at the accessible environment boundary from a 
repository in basalt, 15:9368 (R;US) 

Environmental Radiation Data: Report 57, January-March 1989. 
Quarterly report, 15:11354 (R;US) 

Groundwater drawdown as a factor in long-term repository per- 
formance assessment, 15:9366 (R;US) 

Probabilistic modeling of radionuclide release at the waste pack- 
age subsystem boundary of a repository in basalt, 15:9360 
(R;US) 

Studies of radionuclide sorption by clays in the Culebra 
Dolomite at the WIPP [Waste Isolation Pilot Plant] site, south- 
eastern New Mexico, 15:9416 (R;US) 

The depth distribution of 9°Sr, 197Cs, and 29:249Pu in soil profile 
samples, 15:9442 (R;US) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 

See RADIONUCLIDE MIGRATION 


RADIONUCLIDES 
See RADIOISOTOPES 


RADIOPOLYMERIZATION 
See POLYMERIZATION 


RADIOPROTECTIVE SUBSTANCES 

See also GLUTATHIONE 

Radioprotection of mouse hematopoietic stem cells by 
leukotriene A4 and lipoxin B4, 15:11537 (R;US) 

Study of factors influencing radioprotective properties of 
biocomplexes-simplified models of organism biosystems, 
15:11595 (RA;SU;In Russian) 

RADIORESISTANCE 
See RADIOSENSITIVITY 


RADIOSENSITIVITY 
Modification of DNK radiosensitivity by bivalent metals ions, 
15:11574 (RA;SU;In Russian) 
RADIOSURGERY 
See RADIOTHERAPY 


RADIOTHERAPY 

See also NEUTRON THERAPY 

Advantages and particularities of moving field therapy in se- 
lected sites, 15:11511 (RA;CS;in Czech) 

External beta-photon dosimetry for radiation protection, 
15:11889 (BA;US) 

Microdosimetric analysis of dose rate effect in contact radiother- 
apy, 15:11513 (RA;SU;In Russian) 

Optimization of boron and neutron delivery for neutron capture 
therapy, 15:11532 (J;US) 

Planning of contact radiotherapy with Cf, 
(RA;SU;In Russian) 

Preliminary experience with metronidazole in radiotherapy of 
advanced mammary carcinoma, 15:11509 (RA;CS;In Slovak) 

Topics in clinical oncology. 18, 15:11494 (R;CS;In Swedish) 


15:11512 





RADIOWAVE RADIATION 
See also LONG WAVE RADIATION 
RADIO NOISE 
SOLAR RADIO BURSTS 
Microwave screening on digital radio communication links due 
to multicircuit power transmission lines, 15:9898 (R;JP;in 
Japanese) 
Review of NDT techniques at radio and microwave frequencies, 
15:10891 (BA;US) 


RADIUM 226 
The thirtieth annual conference on bioassay, analytical and en- 
vironmental chemistry: Program and extended abstracts, 
15:10682 (R;US) 


RADON 

A program for nationwide investigation on indoor radon concen- 
tration by a passive monitor, 15:11235 (RA;JP;in Japanese) 

A review of instrumentation for determination of radon and its 
daughters concentration, 15:11234 (RA;JP;In Japanese) 

Adsorption of radon gas in humid air on charcoal canisters, 
15:11368 (J;US) 

Control of exposure from radon in dwellings, 
(RA;JP;In Japanese) 

Experimental pulmonary carcinogenesis by radon and its 
daughters, 15:11603 (RA;JP;In Japanese) 

Healthy buildings ‘88. Abstract guide, 15:11372 (R;SE) 
Historical development of radon problems: Indoor radon and its 
implication on health risks, 15:11599 (RA;JP;ln Japanese) 
Indoor pollutants in 70 houses in the Tennessee Valley area: 
Study design and measurement methods, 15:10134 (BA;US) 
Interim protocols for screening and follow-up radon and radon- 

decay product measurements. Interim report, 15:11319 (R;US) 

Lung cancer risks due to radon inhalation: A review of epidemi- 
ological researches, 15:11604 (RA;JP;in Japanese) 

National and international intercomparison and intercalibration 
of measuring equipments for radon and its daughter products, 
15:11884 (RA;JP;In Japanese) 

Problems in assessing radiation dose to respiratory organ due 
to radon inhalation, 15:11885 (RA;JP;In Japanese) 

Problems in estimating risks due to exposure to radon and its 
decay products in Japan, 15:9439 (RA;JP;iIn Japanese) 

Problems in obtaining indoor radon concentration: Life style and 
other factors, 15:11887 (RA;JP;In Japanese) 

Public response to radon information: A case study of Bon- 
neville Power Administration’s indoor air quality information 
program, 15:10131 (R;US) 

Radon in the living environment: Levels and risks, 15:11313 
(R;JP;In Japanese) 

Remedial measures for indoor radon, 15:9440 (RA;JP;In Japan- 
ese) 

The relation between ventilation rates and building structures, 
15:9436 (RA;JP;In Japanese) 


RADON 220 
Biological basis of inhalation exposure of radon and its daugh- 
ters, 15:11601 (RA;JP;in Japanese) 
Natural radionuclides in building materials, 15:9438 (RA;JP;in 
Japanese) 


RADON 222 

An improved method for determining airborne 222Rn concentra- 
tions using EPA [Environmental Protection Agency] standard 
activated charcoal canisters, 15:11367 (J;US) 

Biological basis of inhalation exposure of radon and its daugh- 
ters, 15:11601 (RA;JP;in Japanese) 

Characteristics of radon entry rates into a basement of an ex- 
perimental house, 15:9437 (RA;JP;In Japanese) 

Measurements of indoor radon concentrations in several districts 
in the western part of Japan, 15:11315 (RA;JP;in Japanese) 

Natural radionuclides in building materials, 15:9438 (RA;JP;In 
Japanese) 

Risk of respiratory cancer from environmental pollutants, 
15:11602 (RA;JP;in Japanese) 


RADON ISOTOPES 
See also RADON 220 
RADON 222 


15:11886 


RDF 


Measurement of mean radon concentrations in the Tokai dis- 

tricts, 15:11314 (RA;JP;in Japanese) 
RAIL TRANSPORT 

Recommended emergency preparedness guidelines for elderly 
and disabled rail-transit passengers. Final report, November 
1987-March 1989, 15:10148 (R;US) 

RAILROAD CARS 

EMATS for roll-by crack inspection of railroad wheels, 15:10978 

(BA;US) 
RAIN WATER 
Acidic deposition and cistern drinking-water supplies, 15:11430 
(R;US) 
RANA 
See FROGS 
RAPID TRANSIT SYSTEMS 

Recommended emergency preparedness guidelines for elderly 
and disabled rail-transit passengers. Final report, November 
1987-March 1989, 15:10148 (R;US) 

RARE EARTH COMPLEXES 
See also ERBIUM COMPLEXES 
GADOLINIUM COMPLEXES 
PRASEODYMIUM COMPLEXES 
SAMARIUM COMPLEXES 
YTTERBIUM COMPLEXES 

Liquid-phase luminophorms activated by f- and d-elements, 
15:10756 (RA;SU;In Russian) 

Nonaqueous leaching of rare earth chlorides by sulfur- and 
nitrogen-containing neutral organic extractants, 15:10758 
(RA;SU;in Russian) 

Rare earth scandium and yttrium complexing in extraction sys- 
tems with carboxylic acids, 15:10749 (RA;SU;In Russian) 

Solvated state of rare earth ions in binary aqueous-organic me- 
dia: structural and thermodynamic aspects, 15:10753 
(RA;SU;In Russian) 

RARE EARTH COMPOUNDS 
See also LANTHANUM COMPOUNDS 
MONAZITES 
NEODYMIUM COMPOUNDS 

Nonaqueous leaching of rare earth chlorides by sulfur- and 
nitrogen-containing neutral organic extractants, 15:10758 
(RA;SU;In Russian) 

Solvated state of rare earth ions in binary aqueous-organic me- 
dia: structural and thermodynamic aspects, 15:10753 
(RA;SU;In Russian) 

Solvent-extraction atomic-emission method of high-purity sub- 
stance analysis with the use of inductively coupled plasma 
(Substances: rare earth and yttrium oxides, alkali and alkaline 
earth metal fluorides, nitrates, carbonates.), 15:10713 
(RA;SU;In Russian) 

RARE EARTHS 
See also CERIUM 
DYSPROSIUM 
GADOLINIUM 
LANTHANUM 

Complex of techniques of neutron activation analysis of high- 
purity aluminium, 15:10716 (RA;SU;in Russian) 

High-purity material analysis with impurity preconcentration by 
matrix distillation (Materials: Cd, Te; impurities: rare earths, 
transition elements, Be, In, etc.), 15:10715 (RA;SU;In Russian) 

RAYLEIGH WAVES 

ALOK-imaging and -reconstruction of surface defects on heavy 
plates with E.M.A.-Rayleigh wave transducers, 15:10984 
(BA;US) 

Rayleigh and Love waves in cladded anisotropic medium, 
15:11004 (BA;US) 

The characterization of surface defects using Rayleigh wave 
hodographs, 15:10953 (BA;US) 

RC-1 REACTOR 
See TRIGA-2-ROME REACTOR 
RCNP CYCLOTRON 

Present status of the RCNP circulation ring comments on mag- 

netized electron cooling, 15:11190 (RA;JP) 
RDF 
See REFUSE DERIVED FUELS 
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REACTIVITY 


REACTIVITY 
General theoretical foundation of the Cf source noise 
method, 15:9738 (J;US) 
REACTOR ACCIDENTS 
See also ATWS 
DESIGN BASIS ACCIDENTS 
LOSS OF COOLANT 
REACTOR CORE DISRUPTION 
Chemical Reactions 
The influence of chemistry on severe accident phenomena in in- 
tegral tests, 15:10679 (BA;US) 
Computer Codes 
An overview of in-vessel release and chemistry modeling in se- 
vere accident analysis codes, 15:9707 (BA;US) 
Chemistry models in the Victoria code, 15:9828 (BA;US) 
Computer code validation by high temperature chemistry, 
15:9187 (BA;US) 
Computerized Simulation 
Uncertainty and sensitivity analysis of a dry containment test 
problem for the MAEROS aerosol model, 15:9759 (J;US) 
Containment 
A survey of chemistry uncertainties in severe accident contain- 
ment analysis, 15:9708 (BA;US) 
Formulation of radiological releases to containment for the design 
basis and beyond the design basis accidents, 15:9647 (BA;US) 
Containment Systems 
User's manual for CONTAIN 1.1: A computer code for severe nu- 
clear reactor accident containment analysis, 15:9762 (R;US) 
Environmental impacts 
Meteorological data related to the Chernobyl accident, 15:9809 
(R;FR) 
Fission Product Release 
Chemical interactions between aerosols and vapors in the primary 
circuit of an LWR during a severe accident, 15:9702 (BA;US) 
Gas solubility in molten core debris, 15:9650 (BA;US) 
Fuel Element Failure 
Fission product behavior during the in-pile severe fuel damage 
test (SFD) [severe fuel damage] 1-4, 15:9829 (BA;US) 
Hydrogen Production 
Steam-metal reaction in cavity during high-pressure melt ejec- 
tion, 15:9651 (BA;US) 
lodine 
Chemistry and mass transport of iodine in containment, 15:9703 
(BA;US) 
Land Reclamation 
A review of the various techniques of soil rehabilitation in a rural 
environment following an accidental atmospheric release from 
a nuclear plant, 15:9799 (R;FR;In French) 
Nuclear Chemistry 
Chemical considerations in severe accident analysis, 15:11360 
(BA;US) 
Chemical phenomena under severe accident conditions, 
15:11361 (BA;US) 
Primary Coolant Circuits 
The efficient calculation of chemical interactions in the primary 
circuit of an LWR during a severe accident, 15:9709 (BA;US) 
Probabilistic Estimation 
A probabilistic approach to quantifying uncertainties in the pro- 
gression of severe accidents, 15:9878 (J;US) 
Radioactive Aerosols 
Behavior of Csl-containing aerosols exposed to hydrogen 
burns, 15:9704 (BA;US) 
Research Programs 
Panel discussion: Which severe accident chemistry topics most 
deserve further research?, 15:9189 (BA;US) 
Risk Assessment 
Radiation injury, 15:9833 (BA;US) 
Simulation 
Accounting for a reactivity accident in the dimensioning of re- 
search reactors, 15:9819 (TG;US) 
Reactor accident consequence analysis code (MACCS), 
15:9823 (R;US) 


REACTOR COMPONENTS 


See also BREEDING BLANKETS 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
Analysis of singular stress fields in duplex fusion components, 
15:12116 (D;US) 
Development of an equipment qualification information system, 
15:9748 (J;US) 
Extending surveillance intervals for 24-month fuel cycles, 
15:9857 (J;US) 
Frequency domain methods for the analysis of multifrequency 
eddy current data, 15:9740 (BA;US) 
Human factors affecting the performance of inspection person- 
nel in nuclear power plants, 15:9835 (BA;US) 
Quantitative evaluation of NDE reliability, 15:9836 (BA;US) 
Resonant modes in centrifugally cast stainless steel (CCSS) 
pipes, 15:11078 (BA;US) 
Spare-parts replacement and the commercial grade issues at 
Connecticut Yankee, 15:9856 (J;US) 
Total equipment parts configuration, 15:9678 (J;US) 
Ultrasonic NDT and imaging of centrifugally cast stainless steel 
samples, 15:11079 (BA;US) 
Ultrasonic examination of cast stainless steel component in nu- 
clear power plant, 15:9673 (BA;US) 


REACTOR CONTROL SYSTEMS 


Calculation of the response matrix of ex-core neutron detector in 
the Italian unified core PWR design, 15:9751 (R;IT) 

Development and testing of an integrated signal validation 
system for nuclear power plants: Final report, Volume 1: Ex- 
ecutive summary, 15:9654 (R;US) 

Engineering activities at the MIT research reactor in support of 
power reactor technology, 15:9783 (J;US) 

Force analysis of the advanced neutron source control rod drive 
latch mechanism, 15:9763 (R;US) 

The relation of the inhour and the dynamic period equations, 
15:9725 (J;US) 


REACTOR CONTROL THEORY 


See REACTOR KINETICS 


REACTOR COOLING SYSTEMS 


See also PRIMARY COOLANT CIRCUITS 
SECONDARY COOLANT CIRCUITS 

An expert system for power plant NDE, 15:9657 (BA;US) 

Critical heat flux in multiple transients: Flow rate and power si- 
multaneous variations, 15:9739 (R;IT) 

Disposition of feedwater nozzle UT indications in a BWR, 
15:9659 (J;US) 

Use of a remotely operated vehicle (submarine) for nuclear 
plant inspections, 15:9658 (J;US) 


REACTOR CORE DISRUPTION 


ATR [Advanced Test Reactor] large-break LOCA best-estimate 
analysis, 15:9872 (J;US) 

Fission products release from core-concrete mixtures, 15:9649 
(BA;US) 

Some uncertainties in radionuclide releases during core- 
concrete interactions, 15:9648 (BA;US) 


REACTOR CORES 


A probabilistic approach to quantifying uncertainties in the pro- 
gression of severe accidents, 15:9878 (J;US) 

Evaluation of the megawatt demand setter for load-follow opera- 
tion of C-E’s SYSTEM 80+, 15:9677 (J;US) 

Loading and initial start-up testing of the low-enrichment ura- 
nium core for the Ohio State University research reactor, 
15:9788 (J;US) 


REACTOR DECOMMISSIONING 


Estimated doses from decommissioning activities at commercial 
nuclear power stations, 15:9839 (J;US) 

Shippingport station decommissioning project site release proto- 
col, 15:9842 (J;US) 

Shippingport station decommissioning project technology trans- 
fer program, 15:9844 (J;US) 


REACTOR FUEL ELEMENTS 


See FUEL ELEMENTS 
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REACTOR FUELS 
See NUCLEAR FUELS 


REACTOR INSTRUMENTATION 
Development and testing of an integrated signal validation 
system for nuclear power plants: Final report, Volume 1: Ex- 
ecutive summary, 15:9654 (R;US) 
Technical findings for proposed integrated resolution of Generic 
Issue 128, electric power reliability, 15:9817 (R;US) 


REACTOR KINETICS 

Best (least-squares) curve-fitting schemes of data suited to 
other than the usual functional forms, 15:9724 (J;US) 

Criticality experiments with a mixed-oxide fuel pin array in 
plutonium-uranium nitrate solutions, 15:9735 (J;US) 

Demonstration of the reactivity constraint approach on SNL's 
annual core research reactor, 15:9785 (J;US) 

Discrete state transition matrix method for the solution of reactor 
point kinetics equations, 15:9734 (J;US) 

Efforts to eliminate plant transient: End-of-life moderator tem- 
perature coefficient measurement, 15:9722 (J;US) 

Experimental evaluation of predictive displays as an operator 
aid, 15:9787 (J;US) 

Scattering from a Maxwellian gas-a complete derivation, 
15:9726 (J;US) 

The reactor-pumped laser: Kinetics effects on the SPR Ill reac- 
tor, 15:9772 (RA;US) 

The relation of the inhour and the dynamic period equations, 
15:9725 (J;US) 

Validation studies based on critical experiments performed with 
fuel pin arrays moderated by Pu + U solutions, 15:9736 (J;US) 


REACTOR MAINTENANCE 

Maximizing personnel performance in plantwide reliability- 
centered maintenance analysis, 15:9698 (J;US) 

Preventive maintenance and reliability-centered maintenance, 
15:9848 (J;US) 

RCM [reliability-centered maintenance] at Ginna: Preventive 
maintenance program optimization at year 20, 15:9676 (J;US) 

Risk-based approach to defining and implementing an effective 
maintenance program, 15:9847 (J;US) 

Would a maintenance standard be useful to an operating nu- 
clear power plant, 15:9697 (J;US) 

REACTOR MATERIALS 

See also NUCLEAR FUELS 

A quality assurance program for nuclear power reactor materials 
tests at the Ford nuclear reactor, 15:9784 (J;US) 

Composites as structural materials in fusion reactors, 15:12118 
(J;US) 

Mapping of 1-MHz, 45° longitudinal-wave fields in centrifugally 
cast stainless steel, 15:9672 (BA;US) 

Modeling the interaction of multibeam/multimode ultrasonic 
transducers with fatigue cracks in cladded reactor pressure 
vessels, 15:9741 (BA;US) 

Ultrasonic beam propagation in case stainless steel, 15:11076 
(BA;US) 

REACTOR MONITORING SYSTEMS 

Experimental evaluation of predictive displays as an operator 

aid, 15:9787 (J;US) 
REACTOR OPERATION 
Managing for operational effectiveness, 15:9699 (J;US) 


REACTOR OPERATORS 

An abnormal event advisory expert system prototype for reactor 
operators, 15:9865 (J;US) 

Bachelor of science degree in nuclear engineering technology, 
15:9711 (J;US) 

Behavior-based rules for fitness-for-duty assessment of nuclear 
power plant personnel, 15:9849 (J;US) 

Evaluating operator performance on full-scope simulators: A 
pragmatic approach to an intractable measurement problem, 
15:9846 (J;US) 

Examination of loop-operator-initiated events for the advanced 
test reactor, 15:9874 (J;US) 

Improving operator practices, 15:9845 (J;US) 

Lessons learned after three years of operator team skills train- 
ing, 15:9696 (J;US) 


REACTORS 


Nuclear power reactor education and training at the Ford nu- 
clear reactor, 15:9786 (J;US) 

The Maryland nuclear science baccalaureate degree program: 
The university perspective, 15:9710 (J;US) 

The knowledge-based framework for a nuclear power plant op- 
erator advisor, 15:9864 (J;US) 

The role of culture and teamwork inplant performance: A new 
approach to human factors, 15:9862 (J;US) 


REACTOR PHYSICS 

A new vectorized rebalancing algorithm for neutronics codes, 
15:9728 (J;US) 

An application of Chandrasekhar’s method to the energy- 
dependent neutron transport equation in a semi-infinite 
medium, 15:9731 (J;US) 

Comparison of finite element and global element methods in 
one-dimensional neutron diffusion, 15:9730 (J;US) 

General theoretical foundation of the °5*Cf source noise 
method, 15:9738 (J;US) 

Modified P3 transport improvements for reactor diffusion calcu- 
lations, 15:9737 (J;US) 

Multidimensional multigroup diffusion-depletion calculations on 
the microcomputer, 15:9720 (J;US) 

New two-dimensional response matrix iterative sweeping tech- 
niques, 15:9733 (J;US) 

Nodal solution method of neutron diffusion equations using a 
high-order finite difference scheme, 15:9680 (J;US) 

Parallelization of a spherical S, transport theory algorithm, 
15:9729 (J;US) 

R-function solution of the neutron transport equation, 15:9732 
(J;US) 

Reactor physics computations for nuclear engineering under- 
graduates, 15:9721 (J;US) 

Simplified P, nodal transport applied to two-dimensional deep- 
penetration problems, 15:9679 (J;US) 

The single-collision thermalization approximation for application 
to cold neutron moderation problems, 15:9727 (J;US) 


REACTOR PROTECTION SYSTEMS 
Calculation of the response matrix of ex-core neutron detector in 
the Italian unified core PWR design, 15:9751 (R;IT) 
Qualification of reactor electrical components and instrumenta- 
tion used for protective and safety systems, 15:9802 (R;IT;In 
Italian) 


REACTOR SAFETY 
Human factors: Beyond the nuclear plant control room, 15:9850 
(J;US) 
The role of culture and teamwork inplant performance: A new 
approach to human factors, 15:9862 (J;US) 


REACTOR SAFETY EXPERIMENTS 

7.4% hot leg break analysis with hydroaccumulator operation: 
Measurement data evaluation and computer analysis, 
15:9812 (R;HU;In Hungarian) 

7.4% hot leg break analysis without hydroaccumulator opera- 
tion: Measurement data evaluation and computer analysis, 
15:9811 (R;HU;In Hungarian) 

Comparison of PMK-NHV test results for 7.4% hot and cold leg 
breaks, 15:9813 (R;HU;In Hungarian) 

The effect of chemical interactions on fission product transport 
during postulated transients, 15:9827 (BA;US) 


REACTOR SIMULATORS 

Beyond 4 to 20 mA: A new approach to simulator training, 
15:9693 (J;US) 

Evaluating operator performance on full-scope simulators: A 
pragmatic approach to an intractable measurement problem, 
15:9846 (J;US) 

REACTOR SITING 
See SITE SELECTION 


REACTORS 
See also LIQUID METAL COOLED REACTORS 
MOBILE REACTORS 
POWER REACTORS 
PRODUCTION REACTORS 
RESEARCH AND TEST REACTORS 
WATER MODERATED REACTORS 
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REACTORS 


Demonstration of the reactivity constraint approach on SNL's 
annual core research reactor, 15:9785 (J;US) 
REAGENTS 
Long term reliability of desulfurization sorbent for hot coal gas 
desulfurization. Influence of the change of sorbent physical 
properties (Part 1), 15:9041 (R;JP;In Japanese) 
REAL TIME SYSTEMS 
Closed-loop radiographic process control of arc welding, 
15:11085 (BA;US) 
REATTORE CASACCIA-1 
See TRIGA-2-ROME REACTOR 
RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECOILS 
Efficiency of cytogenetic effect of slow recoil nuclei, 15:11577 
(RA;SU;In Russian) 
RECORDED INFORMATION 
See INFORMATION 
RECREATIONAL AREAS 
Health assessment for Shenandoah Stables NPL (National 
Priorities List) Site, Lincoln County, Missouri, Region 7. CER- 
CLIS No. MOD980685838. Final report, 15:11395 (R;US) 
RECRYSTALLIZATION 
Grain size of austenitic steels after hot working, 15:10440 
(RA;CS;In Czech) 
RECTUM 
Intracavitary gamma neutron neoadjuvancy in the therapy of 
malignant anorectal processes, 15:11508 (RA;CS;in Czech) 
RECYCLING 
Managing the waste stream: Background information for planning 
source separation programs. Final report, 15:10371 (R;US) 
RECYCLING (FUEL) 
See REPROCESSING 
REDUCTASES 
See OXIDOREDUCTASES 
REFINING 
Health assessment for Reilly Tar and Chemical Corporation 
Site, St. Louis Park, Hennepin County, Minnesota, Region 5. 
CERCLIS No. MND980609804. Preliminary report, 15:10247 
(R;US) 
REFLECTIVITY 
Reflectance modulation with electrochromic Li,WOz films, 
15:9574 (R;US) 
REFRACTORIES 
Failure prediction of ceramic refractories by discriminant analy- 
sis of vibrational resonance data, 15:10591 (BA;US) 
Material data base development for refractories, 15:10585 
(RA;US) 
Mechanism of iron catalysis of carbon monoxide decomposition 
in refractories, 15:10597 (J;US) 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
Pot furnace research on RDF combustion, 15:9490 (R;GB) 
REFUSE-FUELED BOILERS 
Pot furnace research on RDF combustion, 15:9490 (R;GB) 
REGENERATION 
Long term reliability of desulfurization sorbent for hot coal gas 
desulfurization. Influence of the change of sorbent physical 
properties (Part 1), 15:9041 (R;JP;In Japanese) 
REGION X 
See FEDERAL REGION X 
REGIONAL ANALYSIS 
Development of Japanese nine-region econometric model. 
Electricty demand block, 15:10060 (R;JP;in Japanese) 
REGULATIONS 
Implementation plan for Title 40 Code of Federal Regulations 
Parts 280 and 281: Final rules for Underground Storage 
Tanks: Revision 1, 15:10825 (R;US) 
REINFORCED MATERIALS 
Acoustoelasticity in fiber reinforced composites, 15:11053 
(BA;US) 
An integrated damage analysis of laminated composite plates, 
15:11039 (BA;US) 
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Characterizing porosity of composite materials through digital 
ultrasonic waveform processing, 15:11030 (BA;US) 

Eddy current inspection of thick carbon fiber reinforced compos- 
ites, 15:11026 (BA;US) 

Impact-induced delaminations in thermoset and thermoplastic 
composites, 15:10652 (BA;US) 

Measuring in-plane elastic moduli of composites with arrays of 
phase-insensitive ultrasound receivers, 15:10649 (BA;US) 

Reflection of ultrasonic waves by flaws in thick composites, 
15:11033 (BA;US) 

Ultrasonic detection of voids in ceramic composites, 15:11036 
(BA;US) 

Ultrasonic evaluation of in-plane and out-of-plane elastic proper- 
ties of composite materials, 15:10648 (BA;US) 

Ultrasonic velocity change and dispersion due to porosity in 
composite laminates, 15:11029 (BA;US) 

RELATIVISTIC PLASMA 

Experiments on insulation of relativistic electron flows in oblique 
magnetic fields, 15:12005 (J;US) 

Progress in laser plasma acceleration, 15:11979 (BA;US) 

RELAYS 

On the HEMP [high-altitude electromagnetic pulse] response of 

protective relays, 15:11282 (R;US) 
RELIABILITY 

Long term reliability of desulfurization sorbent for hot coal gas. 
Influence of carbon deposition (Part 1), 15:9039 (R;JP;In 
Japanese) 

RELIEF VALVES 
Relief valve sizing for the °He recirculation system of the MP-9 
polarized target, 15:11167 (R;US) 
REM 
See DOSE EQUIVALENTS 
REMEDIAL ACTION 

Installation-Restoration Program Stage 3. McClellan Air Force 
Base quality-assurance project plan. Final report, November 
1987-August 1989, 15:10364 (R;US) 

RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
A prospective estimation of EEC agriculture from the point of 
view of energy production: Final report, 15:9475 (R;LU) 
REPROCESSING 
See also EUREX PROCESS 
PUREX PROCESS 

Performance testing of volume instrumentation for nuclear 
process tank measurements (reprocessing plant nuclear ma- 
terials management), 15:9459 (R;IT) 

Prediction model of oceanic diffusion for effluent from nuclear 
fuel reprocessing plant, 15:11405 (R;JP;in Japanese) 

Volume calibration and instrument testing at ENEA (Italian Com- 
mission for Alternative Energy Sources) central research 
laboratory (Casaccia, Italy), 15:9457 (R;IT) 

REPRODUCTION 
Theoretical aspects of hygienic assessment of ionizing radiation 
effect on reproduction function, 15:11541 (RA;SU;In Russian) 
RESEARCH AND TEST REACTORS 
See also EXPERIMENTAL REACTORS 
RESEARCH REACTORS 

A comparison of TRIGA and FBR damage in 2N2222 transis- 
tors, 15:9774 (RA;US) 

Comparison of dosimetry results from the Sandia SPR-Ill reac- 
tor facility, 15:9778 (RA;US) 

Dynamics of annular fuel in fast burst reactors, 15:9770 (RA;US) 

Force analysis of the advanced neutron source control rod drive 
latch mechanism, 15:9763 (R;US) 

PIN diodes for measurement of the gamma dose rate produced 
by the fast burst reactor operating in the gamma enhance- 
ment mode, 15:9780 (RA;US) 

Sandia Pulse Reactor personnel dose reduction program, 
15:9821 (RA;US) 

Sensor-driven, fault-tolerant control of a maintenance robot, 
15:9822 (RA;US) 





RESEARCH PROGRAMS 

Evaluation of the R and D programme in the field of non-nuclear 
energy (1985-1988): Volume 1, 15:10016 (R;LU) 

Industry partnerships with the Oak Ridge National Laboratory, 
15:10006 (R;US) 

Nuclear reactor safety: Research programs carried out in Italy 
(1986), 15:9803 (R;IT;In Italian) 

Oak Ridge National Laboratory institutional plan, FY 1990—FY 
1995, 15:10018 (R;US) 


RESEARCH REACTORS 

See also BSR-1 REACTOR 
BSR-2 REACTOR 
FFTF REACTOR 
FNR REACTOR 
HFIR REACTOR 
HFR REACTOR 
HPRR REACTOR 
JRR-3 REACTOR 
KUR REACTOR 
MITR REACTOR 
MNR REACTOR 
ORPHEE REACTOR 
SPR-3 REACTOR 
SILENE REACTOR 
UFTR REACTOR 

Parameter trade-off studies for the ultra-high flux double donut 

reactor, 15:9793 (J;US) 


RESERVOIR ROCK 

Cyclic COz injection for light oil recovery: Performance of a cost 
shared field test in Louisiana: Fourth quarterly report, August 
22—November 21, 1989, 15:9108 (R;US) 

Evaluation of foamed cement squeeze treatments for low pres- 
sure highly permeable reservoirs, 15:9115 (RA;CA) 

Production problems associated with over-stressed hydraulic 
fracture treatments, 15:9116 (RA;CA) 

Representation of hystersis in capillary pressure for reservoir 


simulation models, 15:9104 (RA;CA) 

Reservoir description of a complex heterogenous reservoir for 
numerical simulation study, 15:9105 (RA;CA) 

Thermal decay logging of western Canada carbonate reefs, 
15:9098 (RA;CA) 


RESERVOIRS (WATER) 
See WATER RESERVOIRS 


RESIDENCES 
See HOUSES 


RESIDENTIAL BUILDINGS 
See also HOUSES 
MOBILE HOMES 

Aqueous absorption fluids. Annual report, July 1988-June 1989, 
15:10128 (R;US) 

Building space heating services: Energy conservation programs 
in Italy, 15:10106 (RA;IT;In Italian) 

Energy saving in existing buildings in Italy, 15:10108 (RA;IT;In 
Italian) 

Low-energy houses as integrated systems, 15:10117 (R;LU) 

Modular thermic diode solar water heaters for buildings: proto- 
type development, 15:9579 (RA;IT;In Italian) 

Recruiting volume builders into super good cents: Final report, 
15:10369 (R;US) 

Study on the thermal performance of the passive air cycle test 
house. (Part 3). Comparison of the amount of energy con- 
sumed for room heating., 15:10118 (RA;JP;in Japanese) 


RESIDENTIAL SECTOR 

Health assessment for Harris (Farley Street), Houston, Texas, 
Region 6. CERCLIS No. TXD980745582. Final report, 
15:10326 (R;US) 

Health assessment for Times Beach Site, Times Beach, St. 
Louis County, Missouri, Region 7. CERCLIS No. 
MOD980685226. Final report, 15:11396 (R;US) 

Research on the actual condition regarding consumption of en- 
ergy for household use, 15:10070 (R;JP;in Japanese) 

Residential electricity use, wood use, and indoor temperature: 
An econometric model, 15:10142 (J;US) 


REVERSE-FIELD PINCH 


RESIDUAL STRESSES 

Acoustoelasticity using longitudinal waves for residual stress 
evaluation, 15:11049 (BA;US) 

An attempt to measure elastic stress with positrons, 15:11055 
(BA;US) 

Effects of interaction between stress and temperature on ultra- 
sound velocity, 15:11052 (BA;US) 

Evaluation of residual stress in 300M steels using magnetiza- 
tion, Barkhausen effect and x-ray diffraction techniques, 
15:11075 (BA;US) 

Measurement of residual stresses around a circular patch weld 
using Barkhausen noise, 15:11072 (BA;US) 

Review of magnetoacoustic residual stress measurement tech- 
nique for iron-like ferromagnetic alloys, 15:11074 (BA;US) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 
Fiber optic cure sensor for thermoset composites, 15:11021 
(BA;US) 
RESISTAL 
See COPPER BASE ALLOYS 
RESISTANCE WELDING 

Upset welding study of ASTM B-265 Grade 12 titanium alloy, 

15:9221 (RA;US) 
RESOLUTION 

Study of hadrons energy resolution in a liquid argon calorimeter 
for the H1 experiment and study of supersymmetric particles 
detection at Hera, 15:11199 (R;FR;In French) 

RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESOURCE DEVELOPMENT 

Mobilization of mineral energy resources: A dynamic approach 

(TS 3.2): Report 3.3.1, 15:9030 (RA;CA) 
RESOURCE MANAGEMENT 

FY 1989 update to the Information Resources Management re- 
view plan: FY 1989-FY 1991 cycle, 15:10043 (R;US) 

Solid-waste planning manual for local govemments, develop- 
ment districts, and councils of government, 15:10383 (R;US) 

RESOURCE RECOVERY ACTS 

Health assessment for Lacks Industries, Inc., Grand Rapids, 
Kent County, Michigan, Region 5. CERCLIS No. 
MID00601 4666. Preliminary report, 15:10255 (R;US) 

RCRA (Resource Conservation and Recovery Act) liability cov- 
erage for bodily injury and property damage survey results, 
15:10352 (R;US) 

RESOURCE RECOVERY FACILITIES 

Health assessment for Chem-Dyne Groundwater Investigation, 
Hamilton, Ohio, Region 5. CERCLIS No. OHD074727793. Fi- 
nal report, 15:10284 (R;US) 

RESPIRABLE DUSTS 

See DUSTS 

RESPIRATORY SYSTEM 
See also LUNGS 
NOSE 
PHARYNX 

Extrapolation modeling: Advancements and research issues in 

lung dosimetry, 15:11638 (R;US) 
RESPIRATORY SYSTEM DISEASES 

Ways of increase in radiodiagnosis effectiveness of lung dis- 
eases in establishments of ambulatory-polyclinic level, 
15:11518 (RA;SU;In Russian) 

REST MASS 

Improved methods for computing masses from numerical simu- 

lations, 15:11779 (R;US) 
REVERSE-FIELD PINCH 

Anomalous transport arising from nonlinear resistive pressure- 
drive modes in a plasma, 15:11993 (D;US) 

Compact, high-power-density Reversed-Field-Pinch fusion reac- 
tors, 15:12057 (RA;US) 

End-on soft x-ray imaging of Field-Reversed Configurations 
(FRCs) on the Field-Reversal-C (FRX-C)/ Large Scale Modifi- 
cation (LSM) experiment, 15:11956 (R;US) 

Engineering and physics of high-power-density, compact, 
Reversed-Field-Pinch fusion reactors, 15:12056 (RA;US) 
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REVERSE-FIELD PINCH 


QNSD: A three-dimensional quasi-neutral hybrid particle-in-cell 
code with applications to the tilt mode instability in field re- 
versed configurations, 15:12003 (J;US) 

The TITAN Reversed-Field-Pinch fusion 
15:12055 (R;US) 

RHENIUM 

Separation and distribution factors on rhenium, ruthenium and 
osmium refining by zone and vacuum melting, 15:10462 
(RA;SU;in Russian) 

Trace analysis of osmium and rhenium by resonance ionization 
mass spectrometry of sputtered atoms, 15:11716 (R;US) 

RHENIUM COMPLEXES 

Hydroformylation of the C=C bond of (C5Hs)(PMe3)2Ru-C=C- 
CH3 by HRe(CO)s to give an 7'-aldehyde complex of 
rhenium, 15:10780 (J;US) 

RHENIUM COMPOUNDS 

Hydroformylation of the C=C bond of (C5H;)(PMe3)2Ru-C=C- 
CH; by HRe(CO)s to give an 7'-aldehyde complex of 
rhenium, 15:10780 (J;US) 

RHEUMATIC DISEASES 

On the problem of methods of revealing early roentgenologic 
appearances of shallow joints arthrites, 15:11522 (RA;SU;In 
Russian) 

RHEUMATOID DISEASES 
See RHEUMATIC DISEASES 
RHIZOBIUM 
Recognition of Rhizobiumtrifolii by the white clover lectin tri- 
foliin A, 15:9525 (BA;US) 
RHO-1500 RESONANCES 
See MESONS 
RHO-1700 RESONANCES 
See MESONS 
RIBOSOMES 

Structure of ribosomes and their components by advanced tech- 
niques of electron microscopy and computer image analysis, 
15:11482 (BA;US) 

RICHLAND FFTF REACTOR 

See FFTF REACTOR 

RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RING LASERS 

Generation and control of solitons and soliton-like pulses in a 

femtosecond ring dye laser, 15:11104 (R;US) 
RINGS 
— of composite ring of compression test data, 15:10632 
(R;US) 

RINGS (STORAGE) 

See STORAGE RINGS 
RISA 

See ALBUMINS 
RISER CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 

See RISK ASSESSMENT 
RISK ASSESSMENT 

A knowledge-based system for finding cutsets and performing 
diagnostics, 15:9863 (J;US) 

Health and environmental effects document for oil shale, 1981, 
15:9182 (R;US) 

Potential retrieval of radioactive wastes at the proposed Yucca 
Mountain repository: A preliminary review of risk issues, 
15:9238 (R;US) 

Risk analysis in a gas and water power system: Report 3.4.2, 
15:9914 (RA;CA) 

RIVERS 

Health assessment for Shiawassee River, Livingston and Shi- 
awassee Counties, Michigan, Region 5. CERCLIS No. 
MID980794473. Preliminary report, 15:10243 (R;US) 

New Bedford Harbor Superfund Project, Acushnet River estuary 
engineering feasibility study of dredging and dredged-material 
disposal alternatives. Report 11. Evaluation of conceptual 


reactor study, 
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dredging and disposal alternatives. Technical report, August 
1985-July 1988, 15:11400 (R;US) 
RIVETS 
See FASTENERS 
ROADS 
Functional design criteria exploratory shaft access road: Project 
B-439, 15:9330 (R;US) 
ROBERT E. GINNA-1 REACTOR 
See GINNA-1 REACTOR 
ROBERT E. GINNA-2 REACTOR 
See GINNA-2 REACTOR 
ROBINSON-2 REACTOR 
A probabilistic evaluation of the H.B. Robinson unit 2 safety in- 
jection system, 15:9876 (J;US) 
ROBOTS 
A remote maintenance robot system for a pulsed nuclear reac- 
tor, 15:9781 (RA;US) 
Development and training of a learning expert system in an au- 
tonomous mobile robot via simulation, 15:12166 (J;US) 
Expert system control of a six-legged walking telerobot, 
15:12153 (R;US) 
Job planning and execution monitoring for a human-robot sym- 
biotic system, 15:10822 (R;US) 
Sensor-driven, fault-tolerant control of a maintenance robot, 
15:9822 (RA;US) 
Use of a remotely operated vehicle (submarine) for nuclear 
plant inspections, 15:9658 (J;US) 
[Advanced materials, robotics, and advanced computers for use 
in nuclear power plants]: Foreign trip report, November 4-12, 
1989, 15:10821 (R;US) 
ROCK BEDS 
R.H. Saunders GS [generating station] - Bedrock void investiga- 
tion, 15:9499 (R;CA) 
ROCK CAVERNS 
Feasibility survey of CAES cavity in deep soft rock ground, 
15:9917 (R;JP;in Japanese) 
ROCK MECHANICS 
Gage inclusion experiments, 15:9415 (R;US) 
ROCK SALT 
See SALT DEPOSITS 
ROCKET ENGINES 
Numerical grid generation scheme for thermal simulations in 
laminated structures, 15:10950 (BA;US) 
ROCKETS 
Current-limiting mechanisms in electron- and ion-beam experi- 
ments. Technical report for period ending August 1989, 
15:11708 (R;US) 
ROCKS 
See also IGNEOUS ROCKS 
Block Test No.1 interim report: Results from experimental and 
numerical analyses at ambient temperature, 15:9397 (R;US) 
TOF [time-of-flight] measurements of pulsed neutrons for tex- 
ture analysis of low symmetry materials, 15:10631 (R;US) 
Technical assessment of the rock support condition at the Near- 
Surface Test Facility, 15:9363 (R;US) 
RODS 
An application of caustics to ultrasonic defect location, 15:10919 
(BA;US) 
Longitudinal oscillations of bars, 15:11921 (TJ;US) 
Propagation of visco-elastic plastic waves in rods, 15:10401 
(TJ;US) 
The propagation of plane elastic-plastic waves, 15:11922 (TJ;US) 
ROENTGEN EQUIVALENT MAN 
See DOSE EQUIVALENTS 
ROLPHTON NPD-2 REACTOR 
See NPD REACTOR 
ROOFS 
Energy Conservation 
The impact of surface reflectance on the thermal performance of 
roofs: An experimental study, 15:10125 (R;US) 
Fasteners 
Thermal bridging in mechanical fastened low-slope roofs, 
15:10100 (RA;US) 





Heat Transfer 
A model to predict heat flows and temperatures in roofs, 
15:10097 (RA;US) 
Mathematical Models 
An overview of modeling, 15:10090 (RA;US) 
Bituminous membrane performance, 15:10091 (RA;US) 
Mechanical Properties 
Parameter estimation concepts for roofing materials, 15:10104 
(RA;US) 
Membranes 
A status report on the moisture gain behavior of single ply 
EPDM roof systems, 15:10096 (RA;US) 
Mechanical behavior of a roofing membrane on an insulation 
substrate, 15:10092 (RA;US) 
Strain energy as a roofing membrane performance measure, 
15:10094 (RA;US) 
Techniques of determining strain energy in bituminous roof 
membranes, 15:10093 (RA;US) 
Performance 
A model to predict heat flows and temperatures in roofs, 
15:10097 (RA;US) 
A status report on the moisture gain behavior of single ply 
EPDM roof systems, 15:10096 (RA;US) 
An overview of modeling, 15:10090 (RA;US) 
Bituminous membrane performance, 15:10091 (RA;US) 
Description and application of a diffusion model for rigid closed- 
cell foams, 15:10099 (RA;US) 
Modeling how a roof's reflectance affects thermal performance, 
15:10101 (RA;US) 
Models to predict aging and R values of foam insulation, 
15:10098 (RA;US) 
Parameter estimation concepts for roofing materials, 15:10104 
(RA;US) 
Thermal bridging in mechanical fastened low-slope roofs, 
15:10100 (RA;US) 
Wind performance of ballasted roofing systems, 15:10095 
(RA;US) 
Reflectivity 
Modeling how a roof’s reflectance affects thermal performance, 
15:10101 (RA;US) 
Removal 
Solar energy heating system of the indoor swimming pool at 
Mostacciano (Italy): Demonstration project: Final report, 
15:9587 (R;LU) 
Service Life 
A reliability-based approach to service life prediction, 15:10102 
(RA;US) 
Integrated knowledge systems for roofing technology, 15:10103 
(RA;US) 
Snow 
Roof snow-melting tube which may also be used as solar collec- 
tor, 15:9590 (RA;JP;in Japanese) 
Thermal Efficiency 
The impact of surface reflectance on the thermal performance of 
roofs: An experimental study, 15:10141 (BA;US) 
Thermal insulation 
Description and application of a diffusion model for rigid closed- 
cell foams, 15:10099 (RA;US) 
Models to predict aging and R values of foam insulation, 
15:10098 (RA;US) 
Wind Loads 
Wind performance of ballasted roofing systems, 15:10095 
(RA;US) 
ROPES 
Nondestructive testing of ropes using the transverse impulse vi- 
bration method, 15:10975 (BA;US) 
ROTARY SEPARATOR TURBINES 
Rotary turbine for reduced flows, 15:10815 (RA;IT;In Italian) 
ROTORS 
See also TIPVANE ROTORS 
On the prediction of aero-elastic stability of largestall-regulated 
wind turbine rotors, 15:9607 (R;NL) 
Second-generation system for detection and characterization of 
steam-turbine rotor flaws, 15:10986 (BA;US) 
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ROUTING 
Microwave screening on digital radio communication links due 
to multicircuit power transmission lines, 15:9898 (R;JP;In 
Japanese) 
RUBIDIUM CHLORIDES 
Effect of hydrogen impurity on radiation-induced defect profile 
distribution measuring in alkaline-halogen crystals under 
charged particle irradiation, 15:11894 (RA;SU;In Russian) 
RUBIDIUM HYDRIDES 
Effect of hydrogen impurity on radiation-induced defect profile 
distribution measuring in alkaline-halogen crystals under 
charged particle irradiation, 15:11894 (RA;SU;In Russian) 
RUNOFF 
Planning model for the control and treatment of storm-water 
runoff through detention storage. Technical report (Final), 
15:11424 (R;PR) 
Relationship between annual runoff and watershed area for the 
eastern United States, 15:11428 (R;US) 
Urban storm-induced discharge impacts: US Environmental 
Protection Agency research program review, 15:11451 (R;US) 
RUPTURE DISKS 
See RELIEF VALVES 
RURAL AREAS 
Anaerobic digesters in the rural sector: The success of di- 
gesters with simple technical innovations, 15:9479 (R;IT) 
RUTHENIUM 
Separation and distribution factors on rhenium, ruthenium and 
osmium refining by zone and vacuum melting, 15:10462 
(RA;SU;in Russian) 
RUTHENIUM COMPLEXES 
Hydroformylation of the C=C bond of (C5Hs)(PMe3)2Ru-C=C- 
CH3 by HRe(CO)s to give an 7'-aldehyde complex of 
rhenium, 15:10780 (J;US) 
Synthesis of a highly reactive (benzyne)ruthenium complex: C- 
C, C-H, N-H, and O-H activation reactions, 15:10778 (J;US) 
RUTHENIUM COMPOUNDS 
Synthetic design of MLCT excited states. Ligand-substituted, 
mono-2,2’-bipyridine complexes of Ru(Il), 15:10784 (J;US) 


Ss 


S-1000 RESONANCES 
See MESONS 
SACCHAROMYCES CEREVISIAE 
Expression of the bean seed storage protein phaseolin in 
Saccharomycescerevisiae, 15:9538 (BA;US) 


Lethal combined effect of alpha-particless of Pu and elec- 
trons of 20 MeV on Saccharomyces of various genotype, 
15:11582 (RA;SU;In Russian) 

SACLAY SYNCHROTRON 
See SATURNE 
SAFETY 
See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 

Structural Behavior Engineering Laboratories Direct Shear Ma- 
chine Model DR-44 hazards identification and analysis, 
15:9348 (R;US) 

SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SAFETY (REACTOR) 

See REACTOR SAFETY 
SAFETY VALVES 

See RELIEF VALVES 
SALINE ZONE 

See OIL SHALES 
SALMON 

Dworshak Dam impact assessment and fishery investigation: 
Annual report, 1988, 15:9505 (R;US) 

Smolt condition and timing of arrival at lower granite reservoir: 
Annual report, 1988, 15:9503 (R;US) 

SALT DEPOSITS 

A model for the evolution of brines in salt from the lower Salado 

Formation, southeastern New Mexico, 15:11655 (J;US) 
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SALT DEPOSITS 


Exploratory shaft design for the salt repository project, 15:9421 
(BA;US) 

Thermal and thermomechanical calculations for the layout of the 
thermal simulation of drift emplacement (TSS), 15:9208 
(RA;US) 

Thermal simulation of drift emplacement (TSS): In-situ instru- 
mentation and numerical modeling of stress measurement 
methods, 15:9206 (RA;US) 

SALT TALKS 

Optimizing the post-START (Strategic Arms Reduction Treaty) US 

strategic nuclear force mix. Master's thesis, 15:10395 (R;US) 
SALTON SEA GEOTHERMAL FIELD 

Metamorphosed Plio-Pleistocene evaporites and the origins of 
hypersaline brines in the Salton Sea geothermal system, Cali- 
fornia: Fluid inclusion evidence, 15:9603 (J;US) 

SAMARIUM COMPLEXES 

Complexes of rare earth halides with esters, 15:10751 

(RA;SU;In Russian) 
SAMARIUM OXIDES 

Non-uniform transition conductivity of superconducting ceramic, 
15:10544 (R;US) 

Sediment reworking and transport in eastern lake superior: In- 
situ rare-earth element tracer studies, 15:11413 (R;US) 

SAMPLERS 

See aiso AIR SAMPLERS 

Measurement of size distribution of coal char in coal derived 
gas, 15:9040 (R;JP;in Japanese) 

Study of sampling systems for comets and Mars. Final report, 
15:11690 (R;US) 

SAMPLING 

Measurement of size distribution of coal char in coal derived 

gas, 15:9040 (R;JP;in Japanese) 
SAN ONOFRE-1 REACTOR 

Preventive maintenance and reliability-centered maintenance, 
15:9848 (J;US) 

SAN ONOFRE-2 REACTOR 

Preventive maintenance and reliability-centered maintenance, 
15:9848 (J;US) 

SAN ONOFRE-3 REACTOR 

Preventive maintenance and reliability-centered maintenance, 
15:9848 (J;US) 

SAND 

Thermal reclamation of foundry sands: Demonstration project: 

Final report, 15:10176 (R;LU;In French, English) 
SANDIA LABORATORIES 

Database design using NIAM [Nijssen Information Analysis 

Method] modeling, 15:12173 (R;US) 
SANDSTONES 

A summary report on mass transfer of elements in Middle Trias- 
sic shale-sandstone successions, Sverdrup Basin, Canadian 
Arctic, 15:11652 (RA;CA) 

SANITARY LANDFILLS 
Air Pollution 

Health assessment for New Lyme Landfill, Ashtabula, Ohio, Re- 
gion 5. CERCLIS No. OHD980794614. Final report, 15:10291 
(R;US) 

Municipal-waste combustion ash and leachate characterization 
monofill baseline year. Woodburn Monofill, Woodburn, Ore- 
gon. Final report, 15:10374 (R;US) 

Air Pollution Monitoring 

Health assessment for Berlin and Farro Site, Schwartz Creek, 
Michigan, Region 5. CERCLIS No. MID000605717. Final re- 
port, 15:10232 (R;US) 

Environmental Exposure 

Health assessment for Coshocton, City Landfill, Coshocton, 
Ohio, Region 5. CERCLIS No. OHD980509830. Final report, 
15:9984 (R;US) 

Health assessment for Tomah Armory Area, Tomah, Wisconsin, 
Region 5. CERCLIS No. WID980610299. Preliminary report, 
15:10314 (R;US) 

Health assessment for Tomah Fairgrounds, Tomah, Wisconsin, 
Region 5. CERCLIS No. WID980616841. Preliminary report, 
15:10313 (R;US) 
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Land Pollution 

Health assessment for Algoma City Landfill, Algoma, Wisconsin, 
Region 5. CERCLIS No. WID980610380. Preliminary report, 
15:9991 (R;US) 

Health assessment for Arkansas City Dump National Priorities List 
(NPL) Site, Arkansas City, Cowley County, Kansas, Region 7. 
CERCLIS No. KSD9805007839. Final report, 15:11441 (R;US) 

Health assessment for Bayou Sorrel, Bayou Sorrel, Louisiana, 
Region 6. CERCLIS No. LAD980745541. Final report, 
15:10319 (R;US) 

Health assessment for Belvidere Municipal Landfill No. 1 Na- 
tional Priorities List (NPL) Site, Belvidere, Boone County, 
Illinois, Region 5. CERCLIS No. ILD980497663. Final report, 
15:10375 (R;US) 

Health assessment for Big D Campground, Kingsville, Ohio, Re- 
gion 5. CERCLIS No. OHD980611735. Preliminary report, 
15:9985 (R;US) 

Health assessment for Buckeye Reclamation Company, St. 
Clairsville, Belmont County, Ohio, Region 5. CERCLIS No. 
OHD980509657. Preliminary report, 15:10283 (R;US) 

Health assessment for Burrows Sanitation Landfill National Pri- 
orities List (NPL) Site, Hartford, Van Buren County, Michigan, 
Region 5. CERCLIS No. MID980410617. Final report, 
15:9970 (R;US) 

Health assessment for Butterworth Landfill, Kent County, Michi- 
gan, Region 5. CERCLIS No. MID062222997. Preliminary 
report, 15:10233 (R;US) 

Health assessment for Chemplex Chemical Company, Clinton, 
lowa, Region 7. CERCLIS No. |AD045372836. Preliminary re- 
port, 15:10335 (R;US) 

Health assessment for City Disposal Corporation Landfill, Madi- 
son, Wisconsin, Region 5. CERCLIS No. WID980610646. 
Preliminary report, 15:10303 (R;US) 

Health assessment for Cliffs Dow Site, Marquette, Michigan, 
Region 5. CERCLIS No. MID980679666. Final report, 
15:10239 (R;US) 

Health assessment for Coshocton, City Landfill, Coshocton, 
Ohio, Region 5. CERCLIS No. OHD980509830. Final report, 
15:9984 (R;US) 

Health assessment for Crab Orchard National Wildlife Refuge, 
Marion, Illinois, Region 5. CERCLIS No. IL8143609487. Final 
report, 15:10199 (R;US) 

Health assessment for E.H. Schilling Landfill, Ironton, Lawrence 
County, Ohio, Region 5. CERCLIS No. OHD980509847. Pre- 
liminary report, 15:10282 (R;US) 

Health assessment for Firestone Landfill, Noblesville, Indiana, 
Region 5. CERCLIS No. IND980605877. Preliminary report, 
15:11423 (R;US) 

Health assessment for Folkertsma Refuge, Kent County, Grand 
Rapids, Michigan, Region 5. CERCLIS No. MID980609366. 
Preliminary report, 15:10237 (R;US) 

Health assessment for Fulbright Landfill, Springfield, Greene 
County, Missouri, Region 7. CERCLIS No. MOD980631139. 
Final report, 15:11444 (R;US) 

Health assessment for G & H Landfill National Priorities List 
(NPL) Site, Macomb County, Michigan, Region 5. CERCLIS 
No. MID980410823. Final report, 15:9982 (R;US) 

Health assessment for Hagen Farm Site, Stoughton, Wisconsin, 
Region 5. CERCLIS No. WID980610059. Preliminary report, 
15:10311 (R;US) 

Health assessment for Hunts Disposal Landfill, Caledonia, Wis- 
consin, Region 5. CERCLIS No. WID980511919. Preliminary 
report, 15:9989 (R;US) 

Health assessment for lonia City Landfill, lonia, Michigan, Re- 
gion 5. CERCLIS No. MID980794416. Preliminary report, 
15:10252 (R;US) 

Health assessment for J and L Landfill, Rochester Hills, Oak- 
land County, Michigan, Region 5. CERCLIS No. 
MID0980609440. Preliminary report, 15:10253 (R;US) 

Health assessment for KL Avenue Landfill, Kalamazoo County, 
Michigan, Region 5. CERCLIS No. MID980506463. Prelimi- 
nary report, 15:10254 (R;US) 





Health assessment for Lake Sandy Jo Landfill, Gary, Indiana, 
Region 5. CERCLIS No. IND980500524. Final report, 
15:9968 (R;US) 

Health assessment for Lauer 1 Sanitary Landfill, Menomonee 
Falls, Wisconsin, Region 5. CERCLIS No. WID058735994. 
Preliminary report, 15:9988 (R;US) 

Health assessment for Ninth Avenue Dump National Priorities 
List (NPL) Site, Gary, Indiana, Region 5. CERCLIS No. 
IND980794432. Final report, 15:10223 (R;US) 


Health assessment for Nowers Landfill National Priorities List 
(NPL) Site, Pickaway County, Ohio, Region 5. CERCLIS No. 
OHD980509616. Final report, 15:10285 (R;US) 

Heaitii assessment for Oak Grove Sanitary Landfill, Oak 
Grove Township, Minnesota, Region 5. CERCLIS No. 
MND980904056. Final report, 15:9976 (R;US) 


Health assessment for Old Mill Site, Rock Creek, Ohio, Region 5. 
CERCLIS No. OHD980510200. Final report, 15:10292 (R;US) 

Health assessment for Onalaska Municipal Landfill, Onalaska, 
Wisconsin, Region 5. CERCLIS No. WID980821656. Final re- 
port, 15:9993 (R;US) 

Health assessment for Sanitary Landfill Company, Dayton, 
Ohio, Region 5. CERCLIS No. OHD093895787. Preliminary 
report, 15:9986 (R;US) 

Health assessment for Schmalz Dump NPL (National Priorities 
Lst) Site, Harrison, Wisconsin, Region 5. CERCLIS No. 
WID980820096. Final report, 15:9992 (R;US) 

Health assessment for Seymour Recycling Corporation, Sey- 
mour, Indiana, Region 5. CERCLIS No. IND040313017. Final 
report, 15:10219 (R;US) 

Health assessment for Skinner Landfill, West Chester, Butler 
County, Ohio, Region 5. CERCLIS No. OHD063963714. Pre- 
liminary report, 15:9987 (R;US) 

Health assessment for Southside Sanitary Landfill, Indianapolis, 
Indiana, Region 5. CERCLIS No. IND980607360. Preliminary 
report, 15:9966 (R;US) 

Health assessment for Spickler Landfill, Spencer, Wisconsin, 
Region 5. CERCLIS No. WID980902969. Preliminary report, 
15:10381 (R;US) 

Health assessment for Springfield Township Dump Site, Oak- 
land County, Michigan, Region 5. CERCLIS No. 
MID980499966. Final report, 15:9971 (R;US) 

Health assessment for St. Augusta Sanitary Landfil/Engen 
Dump, St. Augusta Township, Minnesota, Region 5. CERCLIS 
No. MND981002256. Preliminary report, 15:9973 (R;US) 


Health assessment for Stoughton City Landfill, Stoughton, Wis- 
consin, Region 5. CERCLIS No. WID980901219. Preliminary 
report, 15:10308 (R;US) 

Health assessment for TRW Proposed National Priorities List 
(NPL) Site, Minerva, Stark County, Ohio, Region 5. CERCLIS 
No. OHD0041793339. Final report, 15:10306 (R;US) 


Health assessment for Tenth Street Dump/Junkyard Site, Okla- 
homa City, Oklahoma, Region 6. CERCLIS No. 
OKD980620967. Preliminary report, 15:9994 (R;US) 


Health assessment for Tri-County Landfill/Waste Management, 
Douth Elgin, Illinois, Region 5. CERCLIS No. ILD048306138. 
Preliminary report, 15:9965 (R;US) 

Health assessment for United Scrap Lead Site, Miami County, 
Ohio, Region 5. CERCLIS No. OHD018392928. Final report, 
15:10305 (R;US) 

Health assessment for Van Dale Junkyard, Marietta, Ohio, Re- 
gion 5. CERCLIS No. OHD980794606. Preliminary report, 
15:10304 (R;US) 

Health assessment for Vogel Paint and Wax, Maurice, Sioux 
County, lowa, Region 7. CERCLIS No. IAD980630487. Final 
report, 15:10339 (R;US) 

Health assessment for Waste Disposal Engineering, Inc. Sani- 
tary Landfill site, Andover, Minnesota, Region 5. CERCLIS 
No. MND980609119. Final report, 15:9964 (R;US) 

Health assessment for Wheeling Disposal Service, Amazonia, 


Missouri, Region 7. CERCLIS No. MOD000830554. Preiimi- 
nary report, 15:11448 (R;US) 
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Water Pollution 

Health assessment for Algoma City Landfill, Algoma, Wisconsin, 
Region 5. CERCLIS No. WID980610380. Preliminary report, 
15:9991 (R;US) 

Health assessment for Arkansas City Dump National Priorities List 
(NPL) Site, Arkansas City, Cowley County, Kansas, Region 7. 
CERCLIS No. KSD980500789. Final report, 15:11441 (R;US) 

Health assessment for Bayou Sorrel, Bayou Sorrel, Louisiana, 
Region 6. CERCLIS No. LAD980745541. Final report, 
15:10319 (R;US) 

Health assessment for Belvidere Municipal Landfill No. 1 Na- 
tional Priorities List (NPL) Site, Belvidere, Boone County, 
Illinois, Region 5. CERCLIS No. ILD980497663. Final report, 
15:10375 (R;US) 

Health assessment for Big D Campground, Kingsville, Ohio, Re- 
gion 5. CERCLIS No. OHD980611735. Preliminary report, 
15:9985 (R;US) 

Health assessment for Buckeye Reclamation Company, St. 
Clairsville, Belmont County, Ohio, Region 5. CERCLIS No. 
OHD980509657. Preliminary report, 15:10283 (R;US) 

Health assessment for Burrows Sanitation Landfill National Pri- 
orities List (NPL) Site, Hartford, Van Buren County, Michigan, 
Region 5. CERCLIS No. MID980410617. Final report, 
15:9970 (R;US) 

Health assessment for Chemplex Chemical Company, Clinton, 
lowa, Region 7. CERCLIS No. |AD045372836. Preliminary re- 
port, 15:10335 (R;US) 

Health assessment for City Disposal Corporation Landfill, Madi- 
son, Wisconsin, Region 5. CERCLIS No. WID980610646. 
Preliminary report, 15:10303 (R;US) 

Health assessment for Cliffs Dow Site, Marquette, Michigan, 
Region 5. CERCLIS No. MID980679666. Final report, 
15:10239 (R;US) 

Health assessment for Coshocton, City Landfill, Coshocton, 
Ohio, Region 5. CERCLIS No. OHD980509830. Final report, 
15:9984 (R;US) 

Health assessment for Crab Orchard National Wildlife Refuge, 
Marion, Illinois, Region 5. CERCLIS No. 1L8143609487. Final 
report, 15:10199 (R;US) 

Health assessment for Douglas Road Landfill, Mishawake, Indi- 
ana, Region 5. CERCLIS No. IND980607881. Preliminary 
report, 15:10216 (R;US) 

Health assessment for E.H. Schilling Landfill, lronton, Lawrence 
County, Ohio, Region 5. CERCLIS No. OHD980509847. Pre- 
liminary report, 15:10282 (R;US) 

Health assessment for East Bethel Demolition Landfill, East 
Bethel, Minnesota, Region 5. CERCLIS No. MND981088180. 
Preliminary report, 15:10277 (R;US) 

Health assessment for Firestone Landfill, Noblesville, Indiana, 
Region 5. CERCLIS No. IND980605877. Preliminary report, 
15:11423 (R;US) 

Health assessment for Folkertsma Refuge, Kent County, Grand 
Rapids, Michigan, Region 5. CERCLIS No. MID980609366. 
Preliminary report, 15:10237 (R;US) 

Health assessment for Freeway Sanitary Landfill, Burnsville, 
Minnesota, Region 5. CERCLIS No. MND038384004. Prelimi- 
nary report, 15:10279 (R;US) 

Health assessment for Fulbright Landfill, Springfield, Greene 
County, Missouri, Region 7. CERCLIS No. MOD980631139. 
Final report, 15:11444 (R;US) 

Health assessment for G & H Landfill National Priorities List 
(NPL) Site, Macomb County, Michigan, Region 5. CERCLIS 
No. MID980410823. Fina! report, 15:9982 (R;US) 

Health assessment for HOD Landfill, Antioch, Lake County, Illi- 
nois, Region 5. CERCLIS No. ILD980605836. Preliminary 
report, 15:10197 (R;US) 

Health assessment for Hagen Farm Site, Stoughton, Wisconsin, 
Region 5. CERCLIS No. WID980610059. Preliminary report, 
15:10311 (R;US) 

Health assessment for Hunts Disposal Landfill, Caledonia, Wis- 
consin, Region 5. CERCLIS No. WID980511919. Preliminary 
report, 15:9989 (R;US) 
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SANITARY LANDFILLS 
Water Pollution 


Health assessment for lonia City Landfill, lonia, Michigan, Re- 
gion 5. CERCLIS No. MID980794416. Preliminary report, 
15:10252 (R;US) 

Health assessment for J and L Landfill, Rochester Hills, Oak- 
land County, Michigan, Region 5. CERCLIS No. 
MID0980609440. Preliminary report, 15:10253 (R;US) 

Health assessment for KL Avenue Landfill, Kalamazoo County, 
Michigan, Region 5. CERCLIS No. MID980506463. Prelimi- 
nary report, 15:10254 (R;US) 

Health assessment for Kohler Company Landfill, Kohler, Wis- 
consin, Region 5. CERCLIS No. WID006013225. Preliminary 
report, 15:10300 (R;US) 

Health assessment for Kummer Sanitary Landfill, North- 
ern Township, Minnesota, Region 5. CERCLIS No. 
MND980904049. Final report, 15:10379 (R;US) 

Health assessment for LaGrande Sanitary Landfill, La 
Grand Township, Minnesota, Region 5. CERCLIS No. 
MND981090483. Preliminary report, 15:11427 (R;US) 

Health assessment for Lake Sandy Jo Landfill, Gary, Indiana, 
Region 5. CERCLIS No. IND980500524. Final report, 
15:9968 (R;US) 

Health assessment for Lauer 1 Sanitary Landfill, Menomonee 
Falls, Wisconsin, Region 5. CERCLIS No. WID058735994. 
Preliminary report, 15:9988 (R;US) 

Health assessment for Lemberger Fly Ash Landfill, Whitelaw, 
Wisconsin, Region 5. CERCLIS No. WID980901243. Prelimi- 
nary report, 15:11432 (R;US) 

Health assessment for Lemberger Transport and Recycle Land- 
fill, Whitelaw, Wisconsin, Region 5. CERCLIS No. 
WI1D056247208. Preliminary report, 15:10299 (R;US) 

Health assessment for Mason County Landfill National Priorities 
List (NPL) Site, Pere Marquette Township, Mason County, 
Michigan, Region 5. CERCLIS No. MID980794465. Final re- 
port, 15:9983 (R;US) 

Health assessment for Master Disposal Service Landfill, Wauke- 
sha County, Brookfield, Wisconsin, Region 5. CERCLIS No. 
WID980820070. Preliminary report, 15:10298 (R;US) 

Health assessment for McCarty’s Bald Knob Landfill, Mt. Ver- 
non, Indiana, Region 5. CERCLIS No. IND980500417. 
Preliminary report, 15:10225 (R;US) 

Health assessment for Metamora Landfill Site, Lapeer County, 
Metamora Township, Michigan, Region 5. CERCLIS No. 
MID980506562. Preliminary report, 15:10258 (R;US) 

Health assessment for Michigan Disposal Service (Cork Street 
Landfill), alamazoo County, Michigan, Region 5. CERCLIS 
No. MID000775957. Preliminary report, 15:10259 (R;US) 

Health assessment for Motor Wheel Incorporated, Ingham 
County, Michigan, Region 5. CERCLIS No. MID980702989. 
Preliminary report, 15:10260 (R;US) 

Health assessment for Muskego Sanitary Landfill, Muskego, 
Wisconsin, Region 5. CERCLIS No. WID00713180. Prelimi- 
nary report, 15:10307 (R;US) 

Health assessment for New Lyme Landfill, Ashtabula, Ohio, Re- 
gion 5. CERCLIS No. OHD980794614. Final report, 15:10291 
(R;US) 

Health assessment for Ninth Avenue Dump National Priorities 
List (NPL) Site, Gary, Indiana, Region 5. CERCLIS No. 
IND980794432. Final report, 15:10223 (R;US) 

Health assessment for Nowers Landfill National Priorities List 
(NPL) Site, Pickaway County, Ohio, Region 5. CERCLIS No. 
OHD980509616. Final report, 15:10285 (R;US) 

Health assessment for Oak Grove Sanitary Landfill, Oak 
Grove Township, Minnesota, Region 5. CERCLIS No. 
MND980904056. Final report, 15:9976 (R;US) 

Health assessment for Old Mill Site, Rock Creek, Ohio, Region 5. 
CERCLIS No. OHD980510200. Final report, 15:10292 (R;US) 

Health assessment for Olmsted County Sanitary Landfill, 
Oronoco Township, Minnesota, Region 5. CERCLIS No. 
MND000874354. Preliminary report, 15:11425 (R;US) 

Health assessment for Onalaska Municipal Landfill, Onalaska, 
Wisconsin, Region 5. CERCLIS No. WID980821656. Final re- 
port, 15:9993 (R;US) 
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Health assessment for Pagel’s Pit, Rockford, Illinois, Region 5. 
CERCLIS No. ILD980606685. Preliminary report, 15:10209 
(R;US) 

Health assessment for Pine Bend Sanitary Landfill, Inver 
Grove Heights, Minnesota, Region 5. CERCLIS No. 
MND000245795. Preliminary report, 15:9974 (R;US) 

Health assessment for Powell Road Landfill, Dayton, Mont- 
gomery County, Ohio, Region 5. CERCLIS No. 
OHD000382663. Preliminary report, 15:10380 (R;US) 

Health assessment for SCA Independent Landfill, Muskegon 
County, Michigan, Region 5. CERCLIS No. MID000724930. 
Preliminary report, 15:10193 (R;US) 

Health assessment for Sanitary Landfill Company, Dayton, 
Ohio, Region 5. CERCLIS No. OHD093895787. Preliminary 
report, 15:9986 (R;US) 

Health assessment for Schmalz Dump NPL (National Priorities 
Lst) Site, Harrison, Wisconsin, Region 5. CERCLIS No. 
WID980820096. Final report, 15:9992 (R;US) 

Health assessment for Seymour Recycling Corporation, Sey- 
mour, Indiana, Region 5. CERCLIS No. IND040313017. Final 
report, 15:10219 (R;US) 

Health assessment for Shaw Avenue Dump, Charles City, lowa, 
Region 7. CERCLIS No. IAD980630560. Preliminary report, 
15:10382 (R;US) 

Health assessment for Sheffield (US Ecology, Inc.), Sheffield, 
Bureau County, lilinois, Region 5. CERCLIS No. 
ILD045063450. Preliminary report, 15:10206 (R;US) 

Health assessment for Skinner Landfill, West Chester, Butler 
County, Ohio, Region 5. CERCLIS No. OHD063963714. Pre- 
liminary report, 15:9987 (R;US) 

Health assessment for South Point Plant, South Point, Ohio, 
Region 5. CERCLIS No. OHD071650592. Preliminary report, 
15:10295 (R;US) 

Health assessment for Southside Sanitary Landfill, Indianapolis, 
Indiana, Region 5. CERCLIS No. IND980607360. Preliminary 
report, 15:9966 (R;US) 

Health assessment for Southwest Ottawa County Landfill, Ot- 
tawa County, Michigan, Region 5. CERCLIS No. 
MID980608780. Preliminary report, 15:9972 (R;US) 

Health assessment for Spickler Landfill, Spencer, Wisconsin, 
Region 5. CERCLIS No. WID980902969. Preliminary report, 
15:10381 (R;US) 

Health assessment for Springfield Township Dump Site, Oak- 
land County, Michigan, Region 5. CERCLIS No. 
MID980499966. Final report, 15:9971 (R;US) 

Health assessment for St. Augusta Sanitary Landfill/Engen 
Dump, St. Augusta Township, Minnesota, Region 5. CERCLIS 
No. MND981002256. Preliminary report, 15:9973 (R;US) 

Health assessment for Stauffer Chemical Company, Chicago 
Heights, Illinois, Region 5. CERCLIS No. 1LD005110143. Pre- 
liminary report, 15:10205 (R;US) 

Health assessment for Stoughton City Landfill, Stoughton, Wis- 
consin, Region 5. CERCLIS No. WID980901219. Preliminary 
report, 15:10308 (R;US) 

Health assessment for TRW Proposed National Priorities List 
(NPL) Site, Minerva, Stark County, Ohio, Region 5. CERCLIS 
No. OHD0041793339. Final report, 15:10306 (R;US) 

Health assessment for Tenth Street Dump/Junkyard Site, Okla- 
homa City, Oklahoma, Region 6. CERCLIS No. 
OKD980620967. Preliminary report, 15:9994 (R;US) 

Health assessment for Tomah Sanitary Landfill, Monroe County, 
Tomah, Wisconsin, Region 5. CERCLIS No. WID980610307. 
Preliminary report, 15:10312 (R;US) 

Health assessment for Tri-County Landfill/Waste Management, 
Douth Elgin, Illinois, Region 5. CERCLIS No. ILD048306138. 
Preliminary report, 15:9965 (R;US) 

Health assessment for Twin Cities Air Force Reserve Base Small 
Arms Range Landfill, Minneapolis, Minnesota, Region 5. CER- 
CLIS No. MN8570024275. Preliminary report, 15:9978 (R;US) 

Health assessment for Union Carbide DisposaVRed Oak City 
Landfill, Red Oak, lowa, Region 7. CERCLIS No. 
1AD980632509. Preliminary report, 15:10338 (R;US) 





Health assessment for United Scrap Lead Site, Miami County, 
Ohio, Region 5. CERCLIS No. OHD018392928. Final report, 
15:10305 (R;US) 

Health assessment for Van Dale Junkyard, Marietta, Ohio, Re- 
gion 5. CERCLIS No. OHD980794606. Preliminary report, 
15:10304 (R;US) 

Health assessment for Vogel Paint and Wax, Maurice, Sioux 
County, lowa, Region 7. CERCLIS No. |AD980630487. Final 
report, 15:10339 (R;US) 

Health assessment for Washington County Landfill National Pri- 
orities List (NPL) Site, Lake Elmo, Washington County, 
Minnesota, Region 5. CERCLIS No. MND980704738. Final 
report, 15:11426 (R;US) 

Health assessment for Waste Disposal Engineering, Inc. Sani- 
tary Landfill site, Andover, Minnesota, Region 5. CERCLIS 
No. MND980609119. Final report, 15:9964 (R;US) 

Health assessment for Wheeling Disposal Service, Amazonia, 
Missouri, Region 7. CERCLIS No. MOD000830554. Prelimi- 
nary report, 15:11448 (R;US) 

Health assessment for Windom Dump, Windom, Minnesota, Re- 
gion 5. CERCLIS No. MND980034516. Final report, 15:10372 
(R;US) 

Municipal-waste combustion ash and leachate characterization 
monofill baseline year. Woodburn Monofill, Woodburn, Ore- 
gon. Final report, 15:10374 (R;US) 

Quantitative analysis of alkyl phosphates using automated cool 
on-column aqueous injection, 15:11415 (R;US) 

Water Pollution Monitors 

Geophysical investigation at Hazardous Waste Management 
Site 16, Radford Army Ammunition Plant Radford, Virginia. Fi- 
nal report, 15:11403 (R;US) 

SASKATCHEWAN 

The time for strategic alliances: Government industry partner- 

ships in research, 15:10005 (RA;CA) 
SATELLITES 

An assessment of the use of satellite remote sensing for the 

quantitative mapping of the forest biomass: A case study: 


The project LEBEN-Abruzzo: Final report, 15:9474 (R;LU) 
Current-limiting mechanisms in electron- and ion-beam experi- 
ments. Technical report for period ending August 1989, 
15:11708 (R;US) 
SATURABLE CORE MAGNETOMETERS 
See FLUXGATE MAGNETOMETERS 


SATURNE 
Current analyses of particle emission in Ne-nucleus collisions 
between 400 and 800 MeV per nucleon, 15:11816 (R;FR) 


SAUDI ARABIA 

Administration, economy and society of Saudi Arabia, 15:9135 

(R;JP;in Japanese) 
SAVANNAH RIVER PLANT 

Biological monitoring of Upper Three Runs Creek, Savannah 
River Plant, Aiken County, South Carolina: Macroinvertebrate 
stream assessments prior to release of F/H area ETF effluent 
discharge, July 1987—October 1988, 15:11464 (R;US) 

Examples of robots and teleoperators at the Savannah River 
Site, 15:10826 (R;US) 

Hydrogeologic investigation and establishment of a permanent 
multi-observatioal well network in Aiken, Allendale, and Barn- 
well Counties, South Carolina: Phase 3, 15:11651 (R;US) 

Mercury bio-accumulation by hydropsychid caddisflies in upper 
Three Runs Creek, Savannah River Plant, Aiken, South Car- 
olina, 15:11465 (R;US) 

Quality assurance improvement program for radiological environ- 
mental monitoring at the Savannah River site, 15:11399 (R;US) 

Reactor Operations Monitoring System, 15:9753 (R;US) 

Results of interim reports on the F/H effluent treatment facility 
biological monitoring program: Revision 2, 15:11466 (R;US) 

SAVANNAH RIVER PLANT K REACTOR 

See K REACTOR 


SAVANNAH RIVER PLANT L REACTOR 
See L REACTOR 

SAVANNAH RIVER PLANT P REACTOR 
See P REACTOR 


SCALAR FIELDS 
Vilkovisky-DeWitt effective potential for Einstein gravity coupled 
to scalars, 15:11803 (J;US) 
SCANDIUM COMPLEXES 
Rare earth scandium and yttrium complexing in extraction sys- 
tems with carboxylic acids, 15:10749 (RA;SU;In Russian) 
SCANDIUM COMPOUNDS 
Anomalous behavior of the weak itinerant ferromagnet Sc3in 
under hydrostatic pressure, 15:10501 (J;US) 
SCANNERS (IMAGE) 
See IMAGE SCANNERS 
SCANNERS (OPTICAL) 
See OPTICAL SCANNERS 
SCATTERING AMPLITUDES 
Elastic wave scattering by arbitrarily shaped voids, 15:10855 
(BA;US) 
Nonrenormalization theorem for large-N- selection rules, 
15:11798 (J;US) 
SCHISTS 
Mass transfer during wall-rock alteration: An example from a 
quartz-graphite vein, Black Hills, South Dakota, 15:11660 
(J;US) 
SCHOOL BUILDINGS 
Health-hazard evaluation report HETA 86-421-1956, Cincinnati 
Public Schools, Cincinnati, Ohio, 15:11328 (R;US) 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHOOLS 
See EDUCATIONAL FACILITIES 
SCHOTTKY BARRIER DIODES 
Investigation of the electrical degradation of silicon Schottky 
contacts due to mercury contamination, 15:10662 (J;US) 
Peculiarities of microdosimetric effects in GaAs structures, 
15:11247 (RA;SU;In Russian) 
SCHROEDINGER EQUATION 
Damped relaxation techniques to calculate relativistic bound 
states, 15:11935 (J;US) 
SCOTLAND 
See UNITED KINGDOM 
SCRAM 
Lessons learned from nuclear power plant posttrip monitoring 
systems, 15:9852 (J;US) 
SCRAP METALS 
X-ray fluorescence analysis of superalloy leach liquors using a 
thin-film technique. Report of Investigations/1989, 15:10289 
(R;US) 
SCREENING 
Microwave screening on digital radio communication links due 
to multicircuit power transmission lines, 15:9898 (R;JP;in 
Japanese) 
SCREWS 
See FASTENERS 
SCRUBBERS 
Impact of water sprays on scrubber-ventilation effectiveness. 
Report of Investigations/1989, 15:11340 (R;US) 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEABROOK-1 REACTOR 
SIMULATE-3 pin power reconstruction applied to seabrook sta- 
tion, 15:9681 (J;US) 
SEABROOK-2 REACTOR 
SIMULATE-3 pin power reconstruction applied to seabrook sta- 
tion, 15:9681 (J;US) 
SEALING MATERIALS 
Evaluation of various surface-sealing techniques for the preven- 
tative maintenance of flexible pavements. Research 
report(Final), 15:10151 (R;US) 
SEALS 
See also INFLATABLE SEALS 
Basalt Waste Isolation Project Repository Seal System Devel- 
opment Plan, 15:9340 (R;US) 
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SEALS 


Reliable reactor coolant pump seal performance - the station’s 

role, 15:9682 (J;US) 
SEAWATER 
Simple prediction methods on diffusion range caused by sub- 
merged discharge of warm water, 15:11406 (R;JP;In Japanese) 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY COOLANT CIRCUITS 
Water regime in secondary coolant circuit of WWER-type nu- 
clear power plants, 15:9667 (RA;CS;in Czech) 

SECONDARY RECOVERY 

See ENHANCED RECOVERY 
SECTOR CYCLOTRON 

See ISOCHRONOUS CYCLOTRONS 
SEDIMENT BASINS 

See SETTLING PONDS 
SEDIMENTATION 

Retention perturbations due to particle-wall interactions in sedi- 
mentation field-flow fractionation, 15:10728 (J;US) 

SEDIMENTS 

EPA/ORD (Environmental Protection Agency/Office of Research 
and Development) role and perspective in sediment research, 
15:11455 (R;US) 

Health assessment for Moss-American, Milwaukee, Wisconsin, 
Region 5. CERCLIS No. WID039052626. Preliminary report, 
15:10297 (R;US) 

Health assessment for Shiawassee River, Livingston and Shi- 
awassee Counties, Michigan, Region 5. CERCLIS No. 
MID980794473. Preliminary report, 15:10243 (R;US) 

New Bedford Harbor Superfund Project, Acushnet River estuary 
engineering feasibility study of dredging and dredged-material 
disposal alternatives. Report 11. Evaluation of conceptual 
dredging and disposal alternatives. Technical report, August 
1985-July 1988, 15:11400 (R;US) 

Sediment reworking and transport in eastern lake superior: In- 
situ rare-earth element tracer studies, 15:11413 (R;US) 

The impact of scavenging on trace metal budgets in Puget 
Sound, 15:11658 (J;US) 

SEISMIC ARRAYS 

Hydrophone investigations of earthquakes and explosion gener- 
ated high-frequency seismic phases. Technical report, 1 
November 1985-31 May 1989 (Final), 15:11610 (R;US) 

Inversion of P coda for isotropic scatterers at the Yucca Flat test 
site, 15:11287 (R;US) 

SEISMIC EVENTS 

Disruption scenario analysis for a nuclear waste repository in 
Hanford Site basalts, Washington State, 15:9356 (R;US) 

Location performance of a sparse regional network, 15:11656 
(J;US) 

SEISMIC WAVES 

Interpretation of seismic refraction data, Hanford Site, 15:9262 

(R;US) 
SELENIUM 

Blood selenium content determination by X-ray fluorescence, 
15:10701 (RA;AR;In Spanish) 

Source signatures in cloud water, 15:11363 (BA;US) 

SEMICONDUCTOR DEVICES 
See also CHARGE-COUPLED DEVICES 
SEMICONDUCTOR DIODES 
SEMICONDUCTOR LASERS 
TRANSISTORS 

Manufacturing method for semiconductor device, 15:10621 
(TG;US) 

Monolithic laser-diode structure for microwave generation, 
15:11145 (P;US) 

Some properties of amorphous Si thin films and its application 
to sensors-(l) power sensors, 15:11262 (TG;US) 

SEMICONDUCTOR DIODES 
See also LIGHT EMITTING DIODES 
SCHOTTKY BARRIER DIODES 
SILICON DIODES 
SWITCHING DIODES 

Monolithic laser-diode structure for microwave generation, 

15:11145 (P;US) 
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PIN diodes for measurement of the gamma dose rate produced 
by the fast burst reactor operating in the gamma enhance- 
ment mode, 15:9780 (RA;US) 


SEMICONDUCTOR LASERS 

AlGaAs phased array laser for optical communications. Final re- 
port, 6 August 1987-9 June 1989, 15:11126 (R;US) 

Approaches toward a blue semiconductor laser. Report, 
September 1987-September 1988, 15:11125 (R;US) 

Design of Fabry-Perot surface-emitting lasers with a periodic 
gain structure, 15:11108 (R;US) 

High-efficiency TEM(00) continuous-wave (Al,Ga)As epitaxial 
surface-emitting lasers and effect of half-wave periodic gain, 
15:11107 (R;US) 

Monolithic laser-diode structure for microwave generation, 
15:11145 (P;US) 

Monolithic narrow-linewidth InGaAsP semiconductor laser for 
coherent optical communications. Final report, 6 August 
1987-9 June 1989, 15:11127 (R;US) 

Organization of the topical meeting on tunable solid-state lasers. 
Held in North Falmouth, Massachusetts on May 1-3 1989. Fi- 
nal report, 30 August 1988-30 August 1989, 15:11105 (R;US) 

Two-dimensional surface-emitting arrays of GaAs/AlGaAs diode 
lasers, 15:11101 (R;US) 


SEMICONDUCTOR MATERIALS 

Carrier-driven photochemical dry etching of indirect IIl-V com- 
pound semiconductors, 15:11906 (J;US) 

In-situ characterization of carrier mobility in field effect transis- 
tors, 15:10994 (BA;US) 

Modulated interference effects and thermal wave monitoring of 
high-dose ion implantation in semiconductors, 15:10993 
(BA;US) 

Nondestructive mapping of surface film parameters with dy- 
namic imaging microellipsometry, 15:10990 (BA;US) 

Photopyroelectric spectroscopy (P*ES) of a-Si:H thin semicon- 
ducting films on quartz, 15:10995 (BA;US) 

Semiconductor processing with excimer lasers: An overview, 
15:10397 (J;US) 

Transmission and frequency spectra of acoustic phonons in 
Thue-Morse superlattices, 15:11912 (J;US) 


SEPARATION EQUIPMENT 

Biogas purification with the use of Monsanto PRISM modules: 

Pilot plant performace, 15:10687 (R;IT;In Italian) 
SETTLING PONDS 

Health assessment for Chemplex Chemical Company, Clinton, 
lowa, Region 7. CERCLIS No. |AD045372836. Preliminary re- 
port, 15:10335 (R;US) 

Health assessment for Electrovoice (Cecil St. Area), Berrien 
County, Michigan, Region 5. CERCLIS No. MID005068143. 
Preliminary report, 15:10238 (R;US) 

Health assessment for Ford Motor Sludge Lagoon, Ypsilanti, 
Michigan, Region 5. CERCLIS No. MID981089246. Prelimi- 
nary report, 15:10236 (R;US) 

Health assessment for Joslyn Manufacturing and Supply Com- 
pany, Brooklyn Center, Minnesota, Region 5. CERCLIS No. 
MND044799856. Preliminary report, 15:10280 (R;US) 

Health assessment for Kem-Pest, Cape Girardeau, Cape Gi- 
rardeau County, Missouri, Region 7. CERCLIS No. 
MOD980631113. Preliminary report, 15:10345 (R;US) 

Health assessment for Lacks Industries, Inc., Grand Rapids, 
Kent County, Michigan, Region 5. CERCLIS No. 
MID00601 4666. Preliminary report, 15:10255 (R;US) 

Health assessment for Lindsay Manufacturing Company, Lind- 
say, Nebraska, Region 7. CERCLIS No. NED068645696. 
Preliminary report, 15:10349 (R;US) 

Health assessment for Ormet, Hannibal, Monroe County, Ohio, 
Region 5. CERCLIS No. OHD004379970. Preliminary report, 
15:10293 (R;US) 

Health assessment for Quality Plating, Sikeston, Missouri, Re- 
gion 7. CERCLIS No. MOD980860555. Preliminary report, 
15:10347 (R;US) 

Health assessment for Velsicol Chemical Corporation NPL (Na- 
tional Priorities List) Site, Marshall, Clark County, Illinois, 
Region 5. CERCLIS No. ILD000814673. Final report, 
15:10218 (R;US) 





SEWAGE 

See also SEWAGE SLUDGE 

Induction linear accelerators for commercial photon irradiation 
processing, 15:9469 (J;US) 

Odor Pollution. March 1977-November 1989 (Citations from the 
NTIS data base). Report for March 1977-November 1989, 
15:11357 (R;US) 

SEWAGE SLUDGE 

Odor Pollution. March 1977-November 1989 (Citations from the 
NTIS data base). Report for March 1977-November 1989, 
15:11357 (R;US) 

SHAFT EXCAVATIONS 

See also MINE SHAFTS 

Exploratory shaft design for the salt repository project, 15:9421 
(BA;US) 

SHAFTS 
OTVE turbopump condition monitoring, task E.5. Final report, 
October 1988-September 1989, 15:10851 (R;US) 
SHALE MINING 
See OIL SHALE MINING 
SHALE OIL 
Afree radical equilibrium in the fluidized bed retort, 15:9175 (J;US) 
SHALES 

A summary report on mass transfer of elements in Middle Trias- 
sic shale-sandstone successions, Sverdrup Basin, Canadian 
Arctic, 15:11652 (RA;CA) 

SHALLOW LAND BURIAL 
See GROUND DISPOSAL 
SHEETS 

Drawability assessment of steel sheets by an ultrasonic method, 
15:11087 (BA;US) 

Eddy current detection of short cracks in sheets, 15:10882 
(BA;US) 

Ultrasonic measurement of formability in thin ferritic steel sheet, 
15:10972 (BA;US) 

SHF RADIATION 

See RADIOWAVE RADIATION 
SHIELDED ORGANS 

See PARTIAL BODY IRRADIATION 
SHIELDS 

Marine transportation and burial of the Shippingport reactor 

pressure vessel/neutron shield tank package, 15:9843 (J;US) 
SHIPPINGPORT PRESSURIZED WATER REACTOR 
See SHIPPINGPORT REACTOR 
SHIPPINGPORT REACTOR 

Marine transportation and burial of the Shippingport reactor 
pressure vessel/neutron shield tank package, 15:9843 (J;US) 

Shippingport station decommissioning project site release proto- 
col, 15:9842 (J;US) 

Shippingport station decommissioning project technology trans- 
fer program, 15:9844 (J;US) 

SHIPS 

An electronically controlled drive for marine generators operated 
at constant rotational speed by the main engine of ships (RCF 
gearing installation): Final report, 15:11121 (R;GB;in English, 
German) 

SHOCK (THERMAL) 
See THERMAL SHOCK 
SHOCK WAVES 

UF, cylinder overpack phenolic foam drop testing, 15:10820 
(R;US) 

SHORT ROTATION CULTIVATION : 

Physiological aspects of short-rotation culture of the poplar. Fer- 
tilization of soils by sewage sludge, 15:9476 (R;FR;In French) 

SHOWER COUNTERS 

More on ZCAL’s response: Position dependence, position de- 
termination, and collimation effects, 15:11198 (R;US) 

Study of hadrons energy resolution in a liquid argon calorimeter 
for the H1 experiment and study of supersymmetric particles 
detection at Hera, 15:11199 (R;FR;In French) 

SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 


SILICON 28 TARGET 


SIGNALS 
Frequency domain methods for the analysis of multifrequency 
eddy current data, 15:9740 (BA;US) 
Image compression of digitized NDE x-ray radiographs by adap- 
tive differential pulse code modulation, 15:10943 (BA;US) 
New signal processing scheme for the analysis of electromag- 
netic images, 15:10941 (BA;US) 
SILANES 
State-selective spectroscopic detection of reaction products 
(silylene, silicon) in IR laser decomposition of silane, 
15:10792 (R;IT) 
SILENE REACTOR 
Radiolysis gas formation and pressure increase during a critical- 
ity excursion, 15:9867 (J;US) 
SILICA 
The structure of silica-polysiloxane composites and its effects 
on their elastomeric properties, 15:10623 (R;US) 
SILICA GEL 
In situ pore structure studies of xerogel drying, 15:10654 (J;US) 
SILICATE MINERALS 
Aqueous surface chemistry of asbestos minerals. Progress re- 
port (Final), 1 September 1969-28 April 1973, 15:10765 (R;US) 
Densities of Na2O-K20-CaO-MgO-FeO-Fe203-Alo03-TiO2- 
SiOz liquids: New measurements and derived partial molar 
properties, 15:11661 (J;US) 
SILICATES 
An evaluation of the stability of synthetic groundwater formula- 
tions GR-3 and GR-4, 15:9395 (R;US) 
The effect of alkali metal cations on the structure of dissolved 
silicate oligomers, 15:10725 (BA;US) 
SILICEOUS ROCK 
See SANDSTONES 
SILICIC ACID ESTERS 
See ORGANIC SILICON COMPOUNDS 
SILICIDES 
Application of Pd silicide in the process of silicon detectors, 
15:11114 (R;US) 
SILICON 
Atomistic simulation of low-energy beam deposition, 15:10644 
(BA;US) 
Development of large area and thin silicon dE/dX detectors, 
15:11231 (R;FR;In French) 
Investigation of the electrical degradation of silicon Schottky 
contacts due to mercury contamination, 15:10662 (J;US) 
Melting phenomena and impurity redistribution during pulsed 
laser irradiation of amorphous silicon layers, 15:10657 (J;US) 
Neutron activation analysis of silicon, germanium and some ma- 
terials of special purity used in their technology, 15:10717 
(RA;SU;In Russian) 
Photopyroelectric spectroscopy (P*ES) of a-Si:H thin semicon- 
ducting films on quartz, 15:10995 (BA;US) 
Pulsed laser melting of amorphous silicon: Time-resolved and 
post-irradiation studies, 15:10655 (J;US) 
Scanning tunneling microscopy of ion impacts on semiconduc- 
tor surfaces, 15:10619 (R;US) 
Silicon and Silicon dioxide neutron damage functions, 15:9773 
(RA;US) 
Single beam interferometry of a thermal bump: |-experiment, 
15:10926 (BA;US) 
Solidification of highly undercooled silicon: Bulk nucleation and 
amorphous phase formation, 15:10656 (J;US) 
Subsurface defects in silicon investigated by modulated optical 
reflectance measurements, 15:10996 (BA;US) 
The deposition of amorphous silicon films by the technique of 
magnetron sputtering, 15:11891 (R;LU) 
Theoretical studies of chemisorption and surface reactions on 
nickel and silicon: Progress report, June 15, 1987—December 
1, 1989, 15:10737 (R;US) 
SILICON 28 REACTIONS 
Subthreshold antiproton, K~, K*, and energetic-pion production 
in relativistic nucleus-nucleus collisions, 15:11842 (J;US) 
SILICON 28 TARGET 
Subthreshold antiproton, K~, K*, and energetic-pion production 
in relativistic nucleus-nucleus collisions, 15:11842 (J;US) 
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SILICON CARBIDES 


SILICON CARBIDES 
Analytical study on the decreasing method of thermal stress for 
ceramic gas turbines, 15:10531 (R;JP;in Japanese) 
Characterization of cracks in oxidation-protective coatings, 
15:11007 (BA;US) 
Dynamic porosity variations in ceramics, 15:10590 (BA;US) 
Growth of epitaxical SiC layers onto on- and off-axis 6H-SiC 
substrates by ion beam deposition, 15:10523 (R;US) 
investigation of the mechanism of carbon dioxide laser driven 
production of ultrafine sinterable (Sig N4 and SiC) powders, 
15:10536 (RA;IT) 
Nondestructive characterization of beta silicon carbide CVD 
coatings, 15:11008 (BA;US) 
Ultrasonic detection of voids in ceramic composites, 15:11036 
(BA;US) 
SILICON DIODES 
An influence of fast neutron irradiation on the properties of p-i-n 
wide-based diodes, 15:11900 (R;SU;In Russian) 
Application of Pd silicide in the process of silicon detectors, 
15:11114 (R;US) 
SILICON HYDRIDES 
See SILANES 


SILICON NITRIDES 
Investigation of the mechanism of carbon dioxide laser driven 
production of ultrafine sinterable (Sis Ng and SiC) powders, 
15:10536 (RA;IT) 
X-ray induced damage in boron nitride, silicon, and silicon ni- 
tride lithography masks, 15:10589 (BA;US) 
SILICON OXIDES 
See also QUARTZ 
SILICA 
Nuclear fragmentation studies for microelectronic application, 
15:11249 (R;US) 
Silicon and Silicon dioxide neutron damage functions, 15:9773 
(RA;US) 
SILICON SOLAR CELLS 
Task B: Research on stable high-efficiency, large area, amor- 
phous silicon-based solar cells: Phase 2 annual subcontract 
report, 1 February 1988-1 February 1989, 15:9521 (R;US) 
SILOXANES 
The reaction of organoaluminum compounds with 
organo(poly)siloxanes, alkylaluminum silanolates, 15:10733 
(TJ;US) 
The structure of silica-polysiloxane composites and its effects 
on their elastomeric properties, 15:10623 (R;US) 
SILVER 
Angle-resolved inverse photoemission from the Ag(100) sur- 
face, 15:10510 (J;US) 
High-temperature deformation of YBazCu307_,5 with Ag addi- 
tions, 15:10528 (R;US) 
SILVER BROMIDES 
Energy release fluctuations in microcrystals and multiplication 
effect, 15:11896 (RA;SU;In Russian) 
SILVER OXIDES 
Synthesis of Bi-Pb-Sr-Ca-Cu oxide/Ag superconductors by melt 
dipping and oxidation of metallic precursor alloys, 15:10605 
(J;US) 
SIMULATORS (REACTOR) 
See REACTOR SIMULATORS 


SINTERED MATERIALS 
Dynamic porosity variations in ceramics, 15:10590 (BA;US) 
Fabrication, mechanical and chemical properties of LiAI02 and 
LizZr0g as tritium breeders for a solid blanket, 15:12023 (R;FR) 
SIRIUS DEVICE 
Design considerations for the SIRIUS-M ICF materials test facil- 
ity, 15:12085 (BA;US) 
SITE CHARACTERIZATION 
Remedial investigation of dry wells, Lawrence Livermore Na- 
tional Laboratory Site 300, 15:9443 (R;US) 
Status of Nuclear Regulatory Commission concerns pertaining 
to the site characterization report, 15:9306 (R;US) 
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SITE SELECTION 

The US Department of Energy's attempt to site the Monitored 
Retrievable Storage Facility (MRS) in Tennessee, 1985-1987, 
15:9242 (R;US) 

SKELETAL DISEASES 

See also RHEUMATIC DISEASES 

Design and assembly of an osteodensitometer, 15:11492 
(RA;AR;In Spanish) 

SKELETON 

Importance of skeletal scintigraphy in renal carcinoma patients, 
15:11504 (RA;CS;In Slovak) 

Monitoring of prostatic carcinoma patients using nuclear 
medicine methods, 15:11503 (RA;CS;In Slovak) 

SKYRME POTENTIAL 
Interbaryonic force as a soliton-soliton interaction in Skyrme 
model, 15:11787 (J;US) 
SKYRMIONS 
See SKYRME POTENTIAL 
SOLITONS 
SLAGS 

Effect of blast-furnace slag and fly ash on the control of alkali 

aggregate reaction, 15:9073 (R;JP;In Japanese) 
SLEEVES 

Electrolytic corrosion of disc type insulators with zinc sleeve, 

15:9902 (R;JP;In Japanese) 
SLOW NEUTRONS 

Slow neutron fields in lead from the ITEP accelerator proton 
beam with energies of 1.3 and 4.3 GeV, 15:11178 (RA;SU;In 
Russian) 

SLUDGES 

See also SEWAGE SLUDGE 

Energy recovery from waste treatment plant, 15:10169 (RA;IT;In 
Italian) 

Evaluation of full-scale activated-sludge systems utilizing pow- 
dered activated-carbon addition with wet-air regeneration, 
15:11452 (R;US) 

Health assessment for Ford Motor Sludge Lagoon, Ypsilanti, 
Michigan, Region 5. CERCLIS No. MID981089246. Prelimi- 
nary report, 15:10236 (R;US) 

Interferences at publicly owned treatment works. Report for July 
1985-September 1986, 15:10290 (R;US) 

Management of sludge from Puerto Rico's regional industrial 
waste-water treatment plant. Phase 2 - dewatering. Technical 
report (Final), 15:10315 (R;PR) 

SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL BUSINESSES 

Energy conservation: state of the art and prospectives, Rome, 
23 March 1988, 15:10022 (R;IT;In Italian) 

Expansion of electric utility DSM [demand side management] 
services to small businesses, 15:9906 (R;US) 

SMALL INTESTINE 

Autoradiographic examination of gastrointestinal lymphoid tis- 

sue in intact and irradiated rats, 15:11548 (RA;SU;In Russian) 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 

City of Paterson Great Falls Hydroelectric Project: Final opera- 
tions and maintenance report: Small-scale hydroelectric 
power demonstration project, 15:9500 (R;US) 

SNG 
See HIGH BTU GAS 
SNOW 
Roof snow-melting tube which may also be used as solar collec- 
tor, 15:9590 (RA;JP;in Japanese) 
SOCIO-ECONOMIC ASPECTS 
See SOCIO-ECONOMIC FACTORS 
SOCIO-ECONOMIC FACTORS 

An interim report on the State of Nevada socioeconomic stud- 
ies: Executive summary: Yucca Mountain socioeconomic 
project, 15:9252 (R;US) 

Business profile of metropolitan Las Vegas, 15:9232 (R;US) 

Current target industry analysis: Las Vegas Metropolitan Area, 
15:9231 (R;US) 

Perceived risk, stigma, and potential economic impacts of a high- 
level nuclear waste repository in Nevada, 15:9251 (R;US) 





Summary of background fiscal data and analysis for the Nevada 
socioeconomic impact assessment study to date, 15:9245 
(R;US) 

Yucca Mountain socioeconomic project: An interim report on the 
State of Nevada socioeconomic studies, 15:9250 (R;US) 

SODIUM 

Polarization studies of interferences in two-photon excitation of 
sodium atoms, 15:11741 (J;US) 

Source signatures in cloud water, 15:11363 (BA;US) 

SODIUM 23 TARGET 

Measurement of resonance integrals for reactor materials in the 
standard 1/E neutron spectrum field (sup 197Au, sup 50Ti, 
sup 51V, sup 55Mn, sup 59Co, sup 64Ni, sup 71Ga, sup 
93Nb, sup 107Ag, sup 115in, sup 181Ta, sup 186W, sup 
232Th, sup 238U targets.), 15:11807 (RA;SU) 

SODIUM CITRATES 
See SODIUM COMPOUNDS 


SODIUM COMPOUNDS 
See also SODIUM FLUORIDES 
SODIUM SULFATES 
Oxidative coupling of methane over perovskite-type oxides, 
15:9149 (J;US) 
SODIUM FLUORIDES 
A neutron diffraction and molecular dynamics investigation of 
the environment of Dy*+ ions in a fluoroberyllate glass, 
15:10667 (J;US) 
SODIUM IODIDE DETECTORS 
See NAI DETECTORS 


SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 


SODIUM MINERALS 
See MINERALS 
SODIUM SULFATES 
Effects of hot corrosion on the room-temperature strength of 
structural ceramics. Final report, 15:10519 (R;US) 


SODIUM-SULFUR BATTERIES 

Heat pipes for sodium-sulfur batteries. Final report, 29 August 

1988-1 May 1989, 15:9929 (R;US) 
SOFT X RADIATION 

Effect of z-pinch implosion uncertainties on pulse-power-driven, 
photoionization-pumped, soft x-ray lasers, 15:11976 (BA;US) 

Measurement of resonance fluorescence in a laser-produced Al 
XIl plasma, 15:12006 (J;US) 

The use of multilayer diffraction gratings in the determination of 
x-ray, soft x-ray, and VUV elemental scattering cross- 
sections, 15:11732 (BA;US) 

SOIL CHEMISTRY 

Forest soil organic horizon acidification: Effects of temperature, 

time, and solution/soil ratio, 15:11392 (R;US) 
SOIL CONSERVATION 

Cropping strategy cash flow analyser: Use to compare low im- 
put traditional cropping systems and high input soil saver 
systems, 15:11536 (R;CA) 

SOILING 
See SURFACE CONTAMINATION 


SOILS 

Comparison of measured temperatures of geothermally-heated 
greenhouses in Italy, Greece, Czechoslovakia and Yu- 
goslavia, 15:9602 (R;IT) 

Evaluation of solidification/stabilization as a best demonstrated 
available technology for contaminated soils, 15:11393 (R;US) 

External gamma dose responses from residual radioactive ma- 
terials in soil, 15:9447 (J;US) 

In-situ stabilization/solidification of PCB (polychlorinated 
biphenyls)-contaminated soil, 15:11398 (R;US) 

Influence of COs-gas on pH measurement of soil water, 
15:11374 (R;JP;In Japanese) 

Nuclear waste: DOE’s management of single-shell tanks at 
Hanford, Washington, 15:9282 (R;US) 

Results of the independent verification of radiological remedial 
action at 196 South 2nd East Street, Monticello, Utah 
(MS00135), 15:11389 (R;US) 


SOLAR CONCENTRATORS 


Results of the independent verification of radiological remedial 
action at 273 East 1st South Street, Monticello, Utah 
(MS00092), 15:11387 (R;US) 

Results of the radiological survey at 30 Long Valley Road, Lodi, 
New Jersey (LJ045), 15:11379 (R;US) 

Simple procedure for measuring acid-neutralizing capacity of 
soil, 15:11373 (R;JP;in Japanese) 

Soil microbial biomass estimates using 2450-MHz microwave ir- 
radiation, 15:11646 (R;US) 

Soil-structure interaction analyses of Lotuning field test, 
15:11650 (R;JP;in Japanese) 

The depth distribution of ®°Sr, 'S7Cs, and 3°24°Py in soil profile 
samples, 15:9442 (R;US) 

The influence of ground heterogeneity on the migration of ra- 
dionuclides in the soil and soil-water system. Numerical and 
laboratory experiment, 15:9279 (R;FR) 

Tritium transport through a fractured till in Michigan. Technical 
report, 15:11397 (R;US) 

SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR RADIO BURSTS 
SOLAR WIND 
SUNSPOTS 

Fe II lines in the presence of photospheric oscillations, 15:11667 
(R;US) 

Intensity/time profiles of solar-particle events at one astronomi- 
cal unit, 15:11663 (R;US) 

On the nature of the temporal changes of the energy spectrum 
of cosmic ray 11-year variations, 15:11682 (RA;HU) 

Quasi periodic cosmic ray variations, solar and geomagnetic 
activities with the periods close to the period of the Sun’s rota- 
tion, 15:11681 (RA;HU) 

Shock-associated kilometric radio emission and solar metric 
type Il bursts, 15:11662 (R;US) 

Solar-activity asymmetries and their possible effect on the high- 
energy cosmic-ray perpendicular gradient, 15:11665 (R;US) 

SOLAR ARCHITECTURE 

Passive solar system components: test facility (Italy), 15:9582 
(RA;IT;In Italian) 

Passive solar system components: test facility (Italy), 15:9583 
(RA;IT;In Italian) 

Passive solar systems (solar architecture research and develop- 
ment in Italy), 15:9577 (R;IT;In Italian) 

Passive solar systems 2: collection and elaboration of data at a 
test facility for Trombe walls, 15:9581 (RA;IT;In Italian) 

Passive use of solar energy in 18 terrace houses ‘Am Linden- 
waeldie’, Freiburg im Breisgau, 1985-1987: Demonstration 
project: Final report, 15:9588 (R;LU;In German, English) 

SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 

Consideration about short-time measurement of output charac- 
teristics of solar battery, 15:9518 (RA;JP;In Japanese) 

On-orbit annealing of gallium arsenide solar cell arrays. Mas- 
ter's thesis, 15:9514 (R;US) 

SOLAR CELLS 
See also CADMIUM SELENIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
COPPER SELENIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 

Detecting cracks in semiconductor solar cells from eddy-current 
measurements, 15:9559 (BA;US) 

lon cluster beam method and physical properties of film, 
15:9517 (RA;JP;in Japanese) 

SOLAR COLLECTORS 

Roof snow-melting tube which may also be used as solar collec- 
tor, 15:9590 (RA;JP;iIn Japanese) 

Status of solar-thermal electric technology: 
15:9569 (R;US) 

SOLAR CONCENTRATORS 

See also LUMINESCENT CONCENTRATORS 

A program for advancing the technology of space concentrators, 
15:9592 (R;US) 
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SOLAR COOLING SYSTEMS 


SOLAR COOLING SYSTEMS 

Performance of solar heating and cooling systems: Solid desic- 
cant cooling/fresh air heating with evacuated-tube collectors 
in CSU Solar House |: Final report, June 1986—May 1987 op- 
eration, 15:9575 (R;US) 

SOLAR CORONA 
Relation between convection flows and magnetic structure at 
the solar surface, 15:11666 (R;US) 
SOLAR CYCLE 
The ancient cosmic rays, 15:11674 (RA;HU) 
SOLAR ENERGY 

Roof snow-melting tube which may also be used as solar collec- 

tor, 15:9590 (RA;JP;in Japanese) 
SOLAR ENERGY CONVERSION 

See also OCEAN THERMAL ENERGY CONVERSION 

Photothermal deflection method for monitoring photoelectronic 
and nonradiative energy conversion in semiconductor photo- 
electrochemical cells, 15:9558 (BA;US) 

SERI [Solar Energy Research Institute] solar radiation resource 
assessment project: FY 1988 annual progress reort, 15:9512 
(R;US) 

SOLAR FLARES 

Predicting the arrival times of solar particles, 15:11668 (R;US) 

Relation between convection flows and magnetic structure at 
the solar surface, 15:11666 (R;US) 

Solar-activity asymmetries and their possible effect on the high- 
energy cosmic-ray perpendicular gradient, 15:11665 (R;US) 

SOLAR HEATING SYSTEMS 

See also PASSIVE SOLAR HEATING SYSTEMS 

Performance of solar heating and cooling systems: Solid desic- 
cant cooling/fresh air heating with evacuated-tube collectors 
in CSU Solar House |: Final report, June 1986—May 1987 op- 
eration, 15:9575 (R;US) 

SOLAR PARTICLES 

See also SOLAR PROTONS 

New methods and results in the field of interplanetary propaga- 
tion, 15:11673 (RA;HU) 

Toward a descriptive model of solar particles in the heliosphere, 
15:11664 (R;US) 

SOLAR POWER PLANTS 
See also PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 

Method of detailed expression for sun duration to utilize solar 
energy, 15:9511 (RA;JP;in Japanese) 

Status of solar-thermal electric technology: 
15:9569 (R;US) 

SOLAR PROTON EVENTS 

See SOLAR PROTONS 

SOLAR PROTONS 

Intensity/time profiles of solar-particle events at one astronomi- 
cal unit, 15:11663 (R;US) 

Predicting the arrival times of solar particles, 15:11668 (R;US) 

SOLAR RADIATION 

See also SOLAR PARTICLES 

Design and development of a rotating shadowband radiometer 
solar radiation/daylight network, 15:9513 (J;US) 

Generation of global hourly radiation sequences using a Transi- 
tion Markov matrix for Madrid, 15:9509 (R;ES;In Spanish) 

Method of detailed expression for sun duration to utilize solar 
energy, 15:9511 (RA;JP;In Japanese) 

Multi-dimensional discrete ordinates solutions to combined mode 
radiation heat transfer problems and their application to a free- 
falling particle, direct absorption solar receiver, 15:9572 (R;US) 

Photolytic formation of free radicals and their effect on hydrocar- 
bon pyrolysis chemistry in a concentrated solar environment, 
15:9487 (J;US) 

Study on light energy-conversion system (IV). Weak interaction 
between fluorochrome and matrix in LSC film, 15:9520 
(RA;JP;In Japanese) 

Study on the estimation of the global solar radiation from meteo- 
rological satellite data, 15:9510 (RA;JP;In Japanese) 

SOLAR RADIO BURSTS 

Shock-associated kilometric radio emission and solar metric 

type Il bursts, 15:11662 (R;US) 
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Solar-activity asymmetries and their possible effect on the high- 

energy cosmic-ray perpendicular gradient, 15:11665 (R;US) 
SOLAR SYSTEM 

Method of detailed expression for sun duration to utilize solar 

energy, 15:9511 (RA;JP;iIn Japanese) 
SOLAR THERMAL POWER PLANTS 

A program for advancing the technology of space concentrators, 
15:9592 (R;US) 

An electricity-generating plant powered by solar radiation and 
agricultural waste products, 15:9570 (R;IT) 

Rational use of energy: Plant for the integration of distributed 
solar energy with energy derived from methane combustions, 
15:9568 (RA;IT;In Italian) 

Thermoconversion of solar energy: Results of two years of or- 
ganic Rankine cycle testing, 15:9571 (R;IT) 

SOLAR WATER PUMPS 

Experimental operation of solar pumping device without moving 

mechanical parts, 15:9576 (R;IT;In Italian) 
SOLAR WIND 

Geoefficiency of the solar wind structures in cosmic rays and in 
geomagnetic field, 15:11679 (RA;HU) 

ISEE 3 observations of solar wind thermal electrons with 
T, >T ||, 15:11702 (J;US) 

Influence of the terminal shock on the solar wind modulating 
properties, 15:11685 (RA;HU) 

Polar rain and the question of direct-particle access, 15:11704 
(R;US) 

SOLDERED JOINTS 

Cyclic deformation of ®°Sn—*°Pb solder joints during thermome- 
chanical fatigue, 15:10471 (R;US) 

Detection of composite delaminations and broken solder joints 
by a full-field laser Doppler technique, 15:10997 (BA;US) 

SOLENOIDS 

Eddy currents testing of long cylindrical products with long 

solenoids, 15:10886 (BA;US) 
SOLID CLUSTERS 

[Spectroscopy of atoms, molecules, and clusters]: Foreign trip re- 

port, December 2, 1989—December 15, 1989, 15:11725 (R;US) 
SOLID ELECTROLYTES 

Development of planar-geometry solid oxide fuel cells. Annual 
technical progress report, December 1, 1987-December 31, 
1988, 15:10081 (R;US) 

SOLID SCINTILLATION DETECTORS 
See also BGO DETECTORS 
NA! DETECTORS 
PLASTIC SCINTILLATION DETECTORS 

High resolution x-ray computed tomography for composites and 
electronics inspection, 15:10902 (BA;US) 

Observation of pulsed neutron fields with solid-state track 
recorders, 15:9757 (BA;US) 

SOLID STATE LASERS 
See also NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 

Advanced source development and applications. Laser- 
produced plasmas: A compact soft x-ray source with high 
peak brightness. Final technical report, 1 October 1986-30 
September 1988, 15:12022 (R;US) 

Gas cooled disk amplifier approach to solid state average 
power, 15:11133 (BA;US) 

Organization of the topical meeting on tunable solid-state lasers. 
Held in North Falmouth, Massachusetts on May 1-3 1989. Fi- 
nal report, 30 August 1988-30 August 1989, 15:11105 (R;US) 

SOLID STATE PHYSICS 

[Solid state ionics]: Foreign trip report, Nov 3, 1989-Nov 20, 

1989, 15:11903 (R;US) 
SOLID WASTES 

See also WOOD WASTES 

Managing the waste stream: Background information for planning 
source separation programs. Final report, 15:10371 (R;US) 

Solid-waste planning manual for local governments, develop- 
ment districts, and councils of government, 15:10383 (R;US) 

Source reduction as an option for municipal waste manage- 
ment, 15:10386 (R;US) 





Superfund Record of Decision (EPA Region 3): Hebelka Auto 
Salvage Yard, Weisenburg Township Lehigh County, PA. 
(First remedial action), March 1989, 15:9981 (R;US) 

Superfund Record of Decision (EPA Region 4): Amnicola Dump 
Site, Chattanooga, TN. (First remedial action), March 1989. 
Final report, 15:9980 (R;US) 

SOLID-STATE PLASMA 

K-shell photoabsorption edge of a dense aluminum plasma, 

15:12017 (J;US) 
SOLIDIFICATION 

Pulsed laser-induced melting of intermediate Cu-Zn phases, 

15:10472 (R;US) 
SOLIDS 

Influence of velocity of deformation in permanent deformations, 
with special reference to after-effects, 15:10400 (TJ;US) 

Problem of equivalence of radiation effects of various radiations. 
General principle of simulation and forecasting, 15:11850 
(RA;SU;In Russian) 

Wake-riding electrons emitted by antiprotons traversing solid 
targets, 15:11890 (R;US) 

SOLITONS 

Generation and control of solitons and soliton-like pulses in a 
femtosecond ring dye laser, 15:11104 (R;US) 

Interbaryonic force as a soliton-soliton interaction in Skyrme 
model, 15:11787 (J;US) 

SOLVATATION 
See SOLVATION 
SOLVATION 

4. All-union conference. The problems of solvation and com- 
plexing in solutins. Part 3: Summar of reports, 15:10748 
(R;SU;In Russian) 

SOLVENT PROPERTIES 

Long term reliability of desulfurization sorbent for hot coal gas. 
Influence of carbon deposition (Part 1), 15:9039 (R;JP;in 
Japanese) 

SOLVENTS 

See also ORGANIC SOLVENTS 

Alternative control technology document: Halogenated solvent 
cleaners. Final report, 15:11327 (R;US) 

Health assessment for Thermo Chem, Inc., Muskegon, Michi- 
gan, Region 5. CERCLIS No. MID044567162. Preliminary 
report, 15:10194 (R;US) 

Health-hazard evaluation report HETA 86-380-1957, York Inter- 
national Corporation, Madisonville, Kentucky, 15:11624 (R;US) 

Long term reliability of desulfurization sorbent for hot coal gas. 
Influence of carbon deposition (Part 1), 15:9039 (R;JP;In 
Japanese) 

Waste-treatability tests of spent solvent and other organic waste 
waters, 15:11418 (R;US) 

SONDES 
See PROBES 
SONIC MEASUREMENTS 
See ACOUSTIC MEASUREMENTS 
SOUND 
See SOUND WAVES 
SOUND WAVES 

See also ULTRASONIC WAVES 

Elastic wave scattering by macro-micro crack configurations, 
15:10862 (BA;US) 

Hypersingular integral equations for crack problems, 15:10861 
(BA;US) 

Scattering by a periodic array of collinear cracks, 15:10863 
(BA;US) 

SOUTH DAKOTA 

Mass transfer during wall-rock alteration: An example from a 
quartz-graphite vein, Black Hills, South Dakota, 15:11660 
(J;US) 

SOYBEAN PLANT 
See GLYCINE HISPIDA 
SOYBEANS 

4-O-methyl-d-glucoronic acid-specific lectin from soybeans: 
Molecular and binding properties, 15:9550 (BA;US) 

Air-quality data-analysis system for interrelating effects, stan- 
dards, and needed source reductions: Part 10. Potential 


SPEED INDICATORS 


ambient O3 standards to limit soybean crop reduction, 
15:11321 (R;US) 

Effects of ozone and water stress, separately and in combina- 
tion, on soybean yield, 15:11630 (R;US) 

Effects of simulated acid rain on yield response of two soybean 
cultivars, 15:11618 (R;US) 

Response differences between two soybean cultivars with con- 
trasting UV-B radiation sensitivities, 15:11605 (R;US) 

SPACE HEATING 

Study on the thermal performance of the passive air cycle test 
house. (Part 3). Comparison of the amount of energy con- 
sumed for room heating., 15:10118 (RA;JP;In Japanese) 

Use of heat accumulators based on ‘serrolithe’ in greenhouses for 
flower growing: Final report, 15:9594 (R;LU;Iin English, Italian) 

SPACE HVAC SYSTEMS 

Baseline characterization of combustion products at the GRI 
(Gas Research Institute) conventional research house. Final 
report, October 1987-May 1988, 15:10127 (R;US) 

Space conditioning and appliance research. Status report, 
1988-1989, 15:9152 (R;US) 

SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 

Civil applications of space nuclear power, 15:9689 (J;US) 

SP-100 status and technology accomplishments, 15:9688 (J;US) 

The relation of the inhour and the dynamic period equations, 
15:9725 (J;US) 

SPACE REFLECTION 

See P INVARIANCE 

SPACE SHUTTLES 

Numerically enhanced thermal inspection of shuttle solid rocket 

motor inhibitor/liner/fuel bondline, 15:11070 (BA;US) 
SPACE VEHICLE COMPONENTS 

Barkhausen effect measurements on compressively overloaded 
300M steel, 15:11071 (BA;US) 

Design of a laser rf modulation phase sensitive scheme for 
sensing and decoding multimodal vibration in large composite 
space structures, 15:11019 (BA;US) 

Nondestructive testing of thick aerospace honeycomb structures 
using through-transmitted ultrasonic guided waves, 15:11038 
(BA;US) 

Nuclear weapon radiation effects on a Space Based Interceptor 
weapon platform, 15:11283 (R;US) 

Quantitative weld geometry inspection applied technol 
ogy/development, 15:11065 (BA;US) 

Scientific considerations in the design of the Mars observer 
gamma-ray spectrometer, 15:11694 (J;US) 

SPACE VEHICLES 

See also SPACE SHUTTLES 

Approximate angular distribution and spectra for geomagneti- 
cally trapped protons in low-Earth orbit, 15:11711 (J;US) 

SPACE WEAPONS 

The effects of natural and enhanced Van Allen Belt radiation on 

a space based weapon platform, 15:11276 (R;US) 
SPACECRAFT POWER SUPPLIES 

Parametric analysis of space nuclear-MHD generator for 

gigawatt-level power, 15:9798 (BA;US) 
SPAIN 

Generation of global hourly radiation sequences using a Transi- 

tion Markov matrix for Madrid, 15:9509 (R;ES;In Spanish) 
SPEAR 

Considerations for the use of synchrotron radiation sources to 
measure sub-keV x-ray photoabsorption cross sections in 
transmission, 15:11194 (BA;US) 

SPECIFICATIONS 
Outlook for new energies. Secondary batteries, 
(R;JP;In Japanese) 
SPECTRA (NEUTRON) 
See NEUTRON SPECTRA 
SPECTRAL FUNCTIONS 

X-ray spectral determination by detection of radiation scattered 

at different angles, 15:11493 (RA;AR;In Spanish) 
SPEED INDICATORS 
See VELOCIMETERS 
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SPENT FUEL ELEMENTS 


SPENT FUEL ELEMENTS 
State of the projects for the final disposal in the Federal Repub- 
lic of Germany, 15:9222 (RA;US) 
SPENT FUEL STORAGE 
See also MONITORED RETRIEVABLE STORAGE 
Criticality analysis of the cask drop accident, 15:10828 (J;US) 
SPENT FUELS 

BWIP [Basalt Waste Isolation Project] data package waste char- 
acteristics, 15:9310 (R;US) 

Transportation/systems integration, overview and status;and 
storage/rod consolidation program status and plans, 15:9653 
(RA;US) 

US Department of Energy, first radioactive waste repository, 
15:9223 (RA;US) 

SPERMATOGONIA 

Mutagenic effect of °H-nucleosides on mice stem spermatogo- 

nia, 15:11552 (RA;SU;In Russian) 
SPHEROMAK DEVICES 

See also CTX SPHEROMAK 

Internal disruption in the S-1 spheromak discharges, 15:12067 
(BA;US) 

Magnetic force-free configurations, 15:12066 (BA;US) 

Observation of field-reversed configurations with spheromak 
magnetic field profiles, 15:12008 (J;US) 

Toroidal field generation and magnetic-field relaxation in a Coni- 
cal Theta Pinch generated configuration, 15:11999 (D;US) 

SPIN-OFF 

See TECHNOLOGY TRANSFER 
SPONTANEOUS FISSION 

Spontaneous fission properties, 15:10676 (BA;US) 
SPR-3 REACTOR 

A remote maintenance robot system for a pulsed nuclear reac- 
tor, 15:9781 (RA;US) 

Heating of aluminum by SPR-IIi burst, 15:9777 (RA;US) 

Monte Carlo determination of the energy-dependent neutron- 
gamma flux behind cadmium loaded polyethylene slabs 
irradiated by the Sandia Pulse Reactor Ill, 15:9771 (RA;US) 

Reactor-pumped laser experiments in the Sandia SPR-lIIl facil- 
ity, 15:9776 (RA;US) 

The reactor-pumped laser: Kinetics effects on the SPR Ill reac- 
tor, 15:9772 (RA;US) 

SPRAY COATING 
See also FLAME SPRAYING 
PLASMA ARC SPRAYING 
Optimizing transfer efficiency in spray painting, 15:11320 (R;US) 
SPRAY PONDS 
See SPRAYS 
SPRAYED COATINGS 

Parallel box-car imaging of adhesion defects in plasma-sprayed 
coatings, 15:11000 (BA;US) 

Plasma spray deposition: A need for direct process control, 
15:10475 (BA;US) 

Quantitative thermal wave characterization of coating adhesion 
defects, 15:11001 (BA;US) 

SPRAYS 

Development of a pulse-echo ultrasonic squirter for detection of 
first layer delamination in composite structures, 15:10959 
(BA;US) 

SQUID DEVICES 

A cryogenic eddy current microprobe, 15:10963 (BA;US) 

Investigation of deformation using SQUID magnetometry, 
15:10915 (BA;US) 

STABILITY 
On the prediction of aero-elastic stability of largestall-regulated 
wind turbine rotors, 15:9607 (R;NL) 
STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-304 

Experimental measurement of stationary SS 304, SS 316L and 
8630 GTA weld pool surface temperatures, 15:10514 (J;US) 

Failure probability estimate of Type 304 stainless steel piping: 
Revision 1, 15:9795 (R;US) 
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STAINLESS STEEL-304L 
Generalized Lamb modes in friction welded steel layer on alu- 
minum, 15:11063 (BA;US) 
Irradiation creep and swelling of annealed type 304L stainless 
steel at ~390°C and high neutron fluence, 15:12052 (R;US) 
STAINLESS STEEL-310 
WHC-2 - Investigation of electro-spark deposited coatings for 
protection of materials in sulfidizing atmospheres, 15:10573 
(RA;US) 
STAINLESS STEEL-316 
Modeling dislocation evolution in irradiated alloys, 15:10415 
(R;US) 
UTN-2 - Investigation of joining techniques for advanced 
austenitic alloys, 15:10572 (RA;US) 
STAINLESS STEEL-316L 
Experimental measurement of stationary SS 304, SS 316L and 
8630 GTA weld pool surface temperatures, 15:10514 (J;US) 
STAINLESS STEEL-321 
An attempt to measure elastic stress with positrons, 15:11055 
(BA;US) 
STAINLESS STEEL-Z2CN18-10N 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z3CMN18-8-6N 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z3CND18-13 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CND17-13B 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CNDT17-13B 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CNT18-10 
See STEEL-CR18NI10TI 
STAINLESS STEEL-Z6CNT18-12B 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z8CNT18-10 
See STEEL-CR18NI10TI 
STAINLESS STEELS 
See also CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
Application of bandpass filtering in ultrasonic non-destructive 
testing, 15:10940 (BA;US) 
Decontamination of stainless steel canisters that contain high- 
level waste, 15:9455 (J;US) 
Mapping of 1-MHz, 45° longitudinal-wave fields in centrifugally 
cast stainless steel, 15:9672 (BA;US) 
Reflectivity measurements at the interface of two bonded solid 
halfspaces, 15:11011 (BA;US) 
Resonant modes in centrifugally cast stainless steel (CCSS) 
pipes, 15:11078 (BA;US) 
Speckle reduction in ultrasonic SAFT images in coarse grained 
material through split spectrum processing, 15:10936 (BA;US) 
Ultrasonic NDT and imaging of centrifugally cast stainless steel 
samples, 15:11079 (BA;US) 
Ultrasonic beam propagation in case stainless steel, 15:11076 
(BA;US) 
Ultrasonic evaluation of dissimilar solid-state bonds, 15:11062 
(BA;US) 
Ultrasonic examination of cast stainless steel component in nu- 
clear power plant, 15:9673 (BA;US) 
STANDARD MODEL 
Beyond the standard model, 15:11782 (RA;SU) 
Collider physics, 15:11185 (RA;SU) 
Introduction to quantum field theory, 15:11794 (RA;SU) 
LEP Physics, 15:11783 (RA;SU) 
STANDING CROP 
See BIOMASS 
STAR CLUSTERS 
The globular cluster omega Centauri and its RR Lyrae variables, 
15:11692 (R;GB) 
STAR EVOLUTION 
Statistical and physical evolution of QSO’s, 15:11689 (R;US) 
STATE GOVERNMENT 
Report of the State of Nevada Commission on Nuclear Projects, 
15:9255 (R;US) 





STATISTICAL MECHANICS 

Direct interaction approximation: 
problem, 15:11951 (R;IT) 

Nearest-neighbor level spacing distributions: On the transition 
from the regular to the chaotic regimes, 15:11936 (J;US) 

STATORS 

Analytical study on the decreasing method of thermal stress for 

ceramic gas turbines, 15:10531 (R;JP;in Japanese) 
STEAM GENERATORS 

Frequency domain methods for the analysis of multifrequency 
eddy current data, 15:9740 (BA;US) 

NO, emissions and reduction measures in industrial and power 
station steam generators, 15:9637 (TJ;GB) 

One-dimensional approach to the experimental investigation of 
steam generator performances, 15:10843 (R;IT) 

Predictive analyses of flow-induced vibration and fretting wear in 
steam generator tubes, 15:12150 (R;FR) 

Steam generator cleaning using chemical cleaning processes, 
15:9881 (J;US) 

STEAM INJECTION 

Effects of reservoir hetergeneities on heavy oil recovery by 
steam-assisted gravity drainage, 15:9167 (RA;CA) 

Practical considerations in developing numerical simulators for 
thermal recovery, 15:9122 (RA;CA) 

STEAM TURBINES 

Analysis of behaviour of transonic profiles with strong curvature: 
Test facilities, instrumentation, test results, theoretical inter- 
pretations, 15:9625 (RA;IT;In Italian) 

Analysis of two-dimensional condensing flows (non-equilibrium 
effects in wet steam turbines), 15:9618 (RA;IT;In Italian) 

Analysis of two-dimensional flows with condensation shocks; 
analysis of aerodynamics in channels and cascades (blade to 
blade flow analysis), 15:9619 (RA;IT;In Italian) 

Evaluation of losses in steam turbine cascades, 15:9617 
(RA;IT;In Italian) 

Evaluation of the megawatt demand setter for load-follow opera- 
tion of C-E’s SYSTEM 80+, 15:9677 (J;US) 

Finalized Energy Project 2 (CNR-ENEA): Problematics and re- 
search on steam turbines and turbomachinery, 15:10014 
(RA;IT;In Italian) 

Flow meausuring techniques in transonic blade cascade of 
steam turbine: Measurement of secondary flow effects, 
15:9624 (RA;IT;In Italian) 

Innovation results and objectives in steam turbine design and 
fabrication at Franco Tosi Industriale (Italy), 15:9615 (RA;IT;In 
Italian) 

Mathematical model for the calculation of effects due to secondary 
flows: Development and application, 15:9616 (RA;IT;In Italian) 

New testing method for model of steam turbine exhaust: Aspira- 
tion of wall limit layer and complete flow measurement at 
critical sections, 15:9623 (RA;IT;In Italian) 

Performance of SKODA steam turbines with regard to operating 
conditions of Czechoslovak electric power system, 15:9670 
(RA;CS;In Czech) 

Second-generation system for detection and characterization of 
steam-turbine rotor flaws, 15:10986 (BA;US) 

Steam quality measurement for 329 MW(e) steam turbine: Use 
of optical probe for three loads. Comparison with theoretical 
values, 15:9622 (RA;IT;In Italian) 

Tests on steam turbine blade cascade in saturated steam of 
varying quality: Measurement of moisture content using 
calorimetric method, 15:9626 (RA;IT;In Italian) 

Theoretical study on creep damage detection by ultra-sonic 
wave measurement, 15:9628 (R;JP;In Japanese) 

Three-dimensional flows in steam turbines, 15:9621 (RA;IT;In 
Italian) 

STEEL INDUSTRY 

See METAL INDUSTRY 
STEEL-000KH18N13 

See CHROMIUM-NICKEL STEELS 
STEEL-000KH20N16AG6 

See CHROMIUM-NICKEL STEELS 
STEEL-000KH25 

See STAINLESS STEELS 


The statistically stationary 


STEEL-CR18NI10TI 


STEEL-O0OKH28 

See STAINLESS STEELS 
STEEL-OOKH20N32T 

See STAINLESS STEELS 
STEEL-03KH11N10M2TK6 

See CHROMIUM-NICKEL STEELS 
STEEL-03KH13AG13 

See STAINLESS STEELS 
STEEL-08G2SFB 

See CARBON STEELS 
STEEL-O8KH18N10T 

See STEEL-CR18NI10TI 
STEEL-OKH18G8N2T 

See STAINLESS STEELS 
STEEL-OKH18N10T 

See STEEL-CR18NI10TI 
STEEL-OKH19NT 

See CHROMIUM-NICKEL STEELS 
STEEL-12KH1MF 

See STEEL-CRMOV 
STEEL-12KH2MV8FB 

See STEELS 
STEEL-12KH2V5FB 

See STEELS 
STEEL-15KH1M1F 

See STEEL-CRMOV 
STEEL-15KH1M1FL 

See STEEL-CRMOV 
STEEL-15KH2MFA 

See STEEL-CR2MOV 
STEEL-15SKHG2SFMR 

See CHROMIUM-MOLYBDENUM STEELS 
STEEL-18KH16N6 

See CHROMIUM-NICKEL STEELS 
STEEL-1KH12V2MF 

See CHROMIUM STEELS 
STEEL-1KH16N14V2BR EHP17 

See CHROMIUM-NICKEL STEELS 
STEEL-1KH16N4B 

See CHROMIUM-NICKEL STEELS 
STEEL-1KH18N10T 

See STEEL-CR18NI10TI 
STEEL-20KH2N2M 

See CHROMIUM-NICKEL STEELS 
STEEL-20KHMF 

See CHROMIUM-MOLYBDENUM STEELS 
STEEL-20KHN3MF 

See CHROMIUM-NICKEL STEELS 
STEEL-28CDV508 

See STEEL-CRMOV 
STEEL-2KH18N8V2 

See CHROMIUM-NICKEL STEELS 
STEEL-2KH8V8M2K8 

See CHROMIUM-MOLYBDENUM STEELS 
STEEL-38KHS5MSFA 

See CHROMIUM-MOLYBDENUM STEELS 
STEEL-3KH15N13YU3 

See CHROMIUM-NICKEL STEELS 
STEEL-42KH2GSNM 

See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-4KH12N8G8MFB 

See CHROMIUM-NICKEL STEELS 
STEEL-4KH14NV2M 

See CHROMIUM-NICKEL STEELS 
STEEL-SKH2MF 

See STEEL-CRMOV 
STEEL-9KHS 

See CHROMIUM STEELS 
STEEL-ASTM-A533-B 

Experiences with three-point bending test specimens for deter- 

mining the crack-arrest fracture toughness Kj), in low-alloy 
steel, 15:10468 (TG;US) 

STEEL-CRI8NI10TI 

See also STAINLESS STEEL-321 
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STEEL-CRI8NI10T! 


Manufacture of internal parts of WWER-1000 reactor, 15:10431 
(RA;CS;In Czech) 


Nondestructive determination of susceptibility to corrosion 


cracking of austenitic CrNi steels in chloride media, 15:10423 
(RA;CS;in Czech) 
Point corrosion in steel 17 247, 15:10428 (RA;CS;In Czech) 
STEEL-CR18NI12T! 

Nondestructive determination of susceptibility to corrosion 
cracking of austenitic CrNi steels in chloride media, 15:10423 
(RA;CS;In Czech) 

STEEL-CRI8NI8 

Affecting static recrystallization of stabilized chromium-nickel 
austenitic steel 18-8 by hot working, 15:10435 (RA;CS;In 
Czech) 

Effect of grain size and deformation conditions on static strength 
reduction processes in steel CSN 17247, 15:10441 (RA;CS;in 
Czech) 

STEEL-CR2MOV 

Analysis of properties of WWER-440 reactor pressure vessel 
semiproducts, 15:10437 (RA;CS;in Czech) 

Effect of hydrogen on the embrittlement of heat affected zones 
of the inner wall of a reactor pressure vessel, 15:10457 
(RA;CS;In Czech) 

Fracture mechanics parameters of WWER-1000 reactor pres- 
sure vessel materials, 15:10445 (RA;CS;In Czech) 

Material data used to assess the life of nuclear power plant 
components with respect to repeated and variable stress, 
15:10449 (RA;CS;in Czech) 

Mechanical and fracture properties at impact loading of selected 
steels for nuclear power engineering, 15:10447 (RA;CS;In 
Czech) 

Relations between surface working of austenitic overlay and the 
occurrence of corrosion spots, 15:10438 (RA;CS;in Czech) 

Resistance to low-cycle fatigue in steels for nuclear reactor 
pressure vessels, 15:10451 (RA;CS;In Czech) 

STEEL-CRMOV 

Strength and plasticity of base material and heat-affected zone 
of CrMoV and CrMoVNi steels at temperatures up to 780 
degC, 15:10454 (RA;CS;In Slovak) 

STEEL-DIN-1-4449 

See CHROMIUM-NICKEL STEELS 
STEEL-DIN-1-6310 

See STEEL-MNNIMO 
STEEL-DIN-1-6342 

See STEEL-MNNIMOV 
STEEL-DIN-1-6343 

See STEEL-MNNIMO 
STEEL-EHP699 

See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH13S2YU2BT 

See CHROMIUM STEELS 
STEEL-KH14K9N6M5 

See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH14N8YUM2 

See CHROMIUM-NICKEL STEELS 
STEEL-KH15N20M2T2 

See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH17N5SM3 

See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH18N10T 

See STEEL-CR18NI10TI 
STEEL-KH18N12T 

See STEEL-CR18NI12TI 
STEEL-KH18N8 

See CHROMIUM-NICKEL STEELS 
STEEL-KN15N7YUM2 

See CHROMIUM-NICKEL STEELS 
STEEL-KN1ISN9YU 

See CHROMIUM-NICKEL STEELS 
STEEL-MNNIMO 


Prediction of brittle fracture properties of steels used to estimate 


the reliability of components of nuclear power facilities, 
15:10448 (RA;CS;In Czech) 
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STEEL-MNNIMOV 

Limiting conditions of annealing for stress reduction in testing 
properties of weld materials for nuclear power plants, 
15:10455 (RA;CS;In Czech) 

Low-cycle fatigue of 10GN2MFA steel welded joints, 15:10450 
(RA;CS;In Czech) 

Mechanical and fracture properties at impact loading of selected 
steels for nuclear power engineering, 15:10447 (RA;CS;In 
Czech) 

STEEL-R18 
See CHROMIUM STEELS 
STEEL-Z10CDV7 
See CHROMIUM-MOLYBDENUM STEELS 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
FERRITIC STEELS 
HIGH ALLOY STEELS 
LOW ALLOY STEELS 
MARTENSITIC STEELS 
Acoustic Emission Testing 

Detection of temper embrittlement in steel by magnetoacoustic 

emission technique, 15:10481 (BA;US) 
Cathodic Protection 

The cathodic protection of steel in real and simulated seawater 

environments, 15:10469 (R;GB) 


Crack Propagation 

The influence of tempering temperature on small fatigue crack 
behavior monitored with surface acoustic waves in quenched 
and tempered 4140 steel, 15:10491 (J;US) 

Grain Size 

Application of linear predictive analysis in ultrasonic grain signal 

characterization, 15:10931 (BA;US) 
Magnetic Testing 

Barkhausen effect measurements on compressively overloaded 
300M steel, 15:11071 (BA;US) 

Detection of expended fatigue life of AIS] 4140 steels from mag- 
netic measurements, 15:10480 (BA;US) 

Evaluation of residual stress in 300M steels using magnetiza- 
tion, Barkhausen effect and x-ray diffraction techniques, 
15:11075 (BA;US) 

Investigation of deformation using SQUID magnetometry, 
15:10915 (BA;US) 

Measurement of residual stresses around a circular patch weld 
using Barkhausen noise, 15:11072 (BA;US) 

Measurement of stress with AC magnetic bridges, 15:11073 
(BA;US) 

Modeling and measurement of field and flux of MPI, 15:11082 
(BA;US) 

Quantitative problems in magnetic particle inspection, 15:11081 
(BA;US) 

Materials Testing 

Corrosion under gamma irradiation and stress corrosion crack- 
ing behavior of unalloyed steels in a MgClo rich brine, 
15:9213 (RA;US) 

Experimental high-pressure water circuit for materials investiga- 
tion in nuclear power engineering, 15:9665 (RA;CS;In Czech) 

Meetings 

Material and technology problems of WWER nuclear reactors: 

3. conference, 15:10429 (R;CS;in Czech) 
Nondestructive Analysis 

Nondestructive analysis for hydrogen in steel using neutron 

scattering, 15:11095 (J;US) 
Physical Radiation Effects 

Problems of corrosion fatigue in WWER reactor core, 15:10426 

(RA;CS;In Czech) 
Plasma Arc Welding 

A real-time quantitative analysis of atmospheric contributions of 

hydrogen to weld arc plasmas, 15:11068 (BA;US) 
Seawater 

The cathodic protection of steel in real and simulated seawater 

environments, 15:10469 (R;GB) 





Surface Coating 

Development and evaluation of coatings and claddings for pro- 
tection of high temperature alloys used in coal conversion 
processes: COST 501, CCR 2: Final report, September 
1983—August 1987, 15:10419 (R;LU) 

Surface Treatments 
Compound for metallic surface treatment, 15:10474 (TG;US) 
Thermal Testing 

Transient temperature near a void in a material heated by a 

moving laser beam, 15:10928 (BA;US) 
Ultrasonic Testing 

Application of surface skimming SH waves to stress and texture 
measurement in steel, 15:11054 (BA;US) 

Drawability assessment of steel sheets by an ultrasonic method, 
15:11087 (BA;US) 

In-plant demonstration of high-temperature EMAT system on 
continuous caster strand, 15:10979 (BA;US) 

Lamb wave modes in coal-tar-coated steel plates, 15:11005 
(BA;US) 

Use of the velocity of higher order Lamb modes in the measure- 
ment of texture, 15:11051 (BA;US) 

Wwer Type Reactors 

Material and technology problems of WWER nuclear reactors: 

3. conference, 15:10429 (R;CS;In Czech) 
X-Ray Diffraction 

Evaluation of residual stress in 300M steels using magnetiza- 
tion, Barkhausen effect and x-ray diffraction techniques, 
15:11075 (BA;US) 

STELLARATORS 
See also SIRIUS DEVICE 
TORSATRON STELLARATOR 

Component development for heavy ion beam probes, 15:11969 
(BA;US) 

Conference record of the 1988 IEEE international conference 
on plasma science (abstracts), 15:11960 (B;US) 

The divertor structure and particle control in the 
Interchangeable-Module Stellarator, 15:11992 (D;US) 

STELLITE 

Mechanism of corrosion effect of deactivation solutions on struc- 
tural materials and overlays for valves in fast reactors, 
15:9684 (RA;CS;in Czech) 

STEM CELLS 

Radioprotection of mouse hematopoietic stem cells by 
leukotriene A4 and lipoxin B4, 15:11537 (R;US) 

Stimulation of murine stem cell proliferation by circulating activi- 
ties produced during the recovery of a radiation-induced 
hematopoietic injury., 15:11539 (R;ES;ln Spanish) 

STIRLING ENGINES 

Proceedings of 3rd international Stirling engine conference. Vol- 
ume 1. Rome, 25-27 Jun 1986, 15:10393 (R;IT) 

Proceedings of the 3rd international Stirling engine conference. 
Volume 2. Rome, 25-27 Jun 1986, 15:10394 (R;IT) 

STOCHASTIC PROCESSES 

Numerical evaluation of path-integral solutions to Fokker-Planck 
equations, 15:12168 (J;US) 

Numerical evaluation of path-integral solutions to Fokker-Planck 
equations. Il. Restricted stochastic processes, 15:12169 (J;US) 

STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 
STORAGE RINGS 
See also HERA STORAGE RING 
LEP STORAGE RINGS 
SPEAR 
SUPERCONDUCTING SUPER COLLIDER 

Beam-plasma interaction in a synchrotron-cooler ring: Proposal 
for the experiment using TARN Il, 15:11184 (RA;JP) 

Initial operation of cooler ring, TARN Il, 15:11156 (RA;JP) 

On the computer program for multiple scattering calculation, 
15:11183 (RA;JP;In Japanese) 


STRESS CORROSION 


Present status of the RCNP circulation ring comments on mag- 
netized electron cooling, 15:11190 (RA;JP) 
Proposed injector linac system for the TARN-2, 15:11181 (RA;JP) 
Slow beam extraction from TARNII, 15:11179 (RA;JP;In Japan- 
ese) 
Storage ring and laser nuclear spectroscopy, 
(RA;JP;In Japanese) 
Synchrotron ring as a multi-turn time-of-flight mass spectrome- 
ter, 15:11193 (RA;JP) 
STORES 
See COMMERCIAL BUILDINGS 
STORM WINDOWS 
Window research: Studies in residential window energy effi- 
ciency, 15:10111 (F;US) 
STORMS 
Planning model for the control and treatment of storm-water 
runoff through detention storage. Technical report (Final), 
15:11424 (R;PR) 
Urban storm-induced discharge impacts: US Environmental 
Protection Agency research program review, 15:11451 (R;US) 
STOVER 
See AGRICULTURAL WASTES 
STRAIN GAGES 
Embedded fiber optic strain sensor, 15:10976 (BA;US) 
Low profile optical time domain fiber sensors for materials eval- 
uation, 15:11017 (BA;US) 
NDE applications of an optical technique for noncontact mea- 
surements of in-plane strains, 15:10916 (BA;US) 
STRAINS 
Low profile optical time domain fiber sensors for materials eval- 
uation, 15:11017 (BA;US) 
NDE applications of an optical technique for noncontact mea- 
surements of in-plane strains, 15:10916 (BA;US) 
STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRATEGIC PETROLEUM RESERVE 
Strategic Petroleum Reserve quarterly report, 15:9091 (R;US) 
STRATIFICATION 
Hydraulic design of water quality measures in reservoirs by air 
bubble plume, 15:9502 (R;JP;in Japanese) 
STRATOSPHERE 
Operational ozone monitoring with the Global Ozone Monitoring 
Radiometer (GOMR). Technical memo, 15:11355 (R;US) 
United States Environmental Protection Agency's stratospheric 
ozone research program, 15:11345 (R;US) 
STREAMS 
See also RIVERS 
Biological monitoring of Upper Three Runs Creek, Savannah 
River Plant, Aiken County, South Carolina: Macroinvertebrate 
stream assessments prior to release of F/H area ETF effluent 
discharge, July 1987—October 1988, 15:11464 (R;US) 
Chemical and biological characteristics of Emerald Lake and the 
streams in its watershed and the responses of the lake and 
streams to acidic deposition. Final report, 15:11420 (R;US) 
Stream chemistry in the southern Blue Ridge: Feasibility of a re- 
gional synoptic sampling approach, 15:11431 (R;US) 
STREETS 
See ROADS 
STRENGTH (FLEXURAL) 
See FLEXURAL STRENGTH 
STRENGTH (FRACTURE) 
See FRACTURE PROPERTIES 
STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 
STRESS ANALYSIS 
Finite element model of stress wave topology in unidirectional 
graphite/epoxy: Wave velocities and flux deviations, 
15:10640 (BA;US) 
Snap-back: A new factor in rig safety design, 15:9097 (RA;CA) 
Vectorial and parallel processing in structural analysis with the 
boundary element method, 15:12156 (R;IT) 
STRESS CORROSION 
Engineering activities at the MIT research reactor in support of 
power reactor technology, 15:9783 (J;US) 


15:11192 
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STRESSES 


STRESSES 
See also RESIDUAL STRESSES 
THERMAL STRESSES 

Boundary conditions on the Jointed Block Test: A two- 
dimensional and three-dimensional finite element analysis of 
stresses and temperatures, 15:9398 (R;US) 

Development of a breadboard instrument for the ultrasonic mea- 
surement of stress, 15:10983 (BA;US) 

Finite element model of stress wave topology in unidirectional 
graphite/epoxy: Wave velocities and flux deviations, 
15:10640 (BA;US) 

Measurement of stress with AC magnetic bridges, 15:11073 
(BA;US) 

Thermal simulation of drift emplacement (TSS): In-situ instru- 
mentation and numerical modeling of stress measurement 
methods, 15:9206 (RA;US) 

STRING MODELS 

Construction of interacting string and superstring field theory, 
15:11795 (J;US) 

Matter-coupled supergravity with Gauss-Bonnet invariants: 
Component Lagrangian and supersymmetry breaking, 
15:11791 (J;US) 

Size and shape of strings, 15:11793 (J;US) 

Unification of Yang-Mills theory and superstrings, 15:11790 
(J;US) 

STRONG INTERACTIONS 
Perturbative QCD, 15:11781 (RA;SU) 


STRONG-COUPLING MODEL 

Indications of a Al=1/2 rule in the strong coupling regime, 

15:11797 (J;US) 
STRONTIUM 

The effects of oxygen and strontium vacancies on the supercon- 
ductivity of single crystals of BigSrp_,CuOg_,, 15:10525 
(R;US) 

STRONTIUM 90 

Approach to standardization of permissible content of heavy 
natural radioisotopes in irrigating water, 15:11376 (RA;SU;In 
Russian) 

Combined effect of 191] and osteotropic radionuclide of °°Sr and 
45Ca, 15:11547 (RA;SU;In Russian) 

Combined effect of strontium-90 and lead on rats motor activity, 
15:11542 (RA;SU;In Russian) 

Mortality pattern and life span in case of combined effect of 
incorporated radioisotopes, smoking and ethanol in the exper- 
iment, 15:11543 (RA;SU;in Russian) 

STRONTIUM COMPOUNDS 
See also STRONTIUM FLUORIDES 
STRONTIUM OXIDES 
STRONTIUM TITANATES 

Synthesis of air-sinterable lanthanum chromite powders, 

15:10082 (R;US) 
STRONTIUM FLUORIDES 

Ce*+:Na* pairs in CaF, and SrF2: Absorption and laser- 
excitation spectroscopy, and the observation of hole burning, 
15:10670 (J;US) 

STRONTIUM OXIDES 

Anomalous scattering study of the Bi distribution in the 2212 su- 
perconductor: Implications for Cu valency, 15:10595 (J;US) 

Electron tunneling study of the normal and superconducting 
states of Bi, 7Pbo.3Sr2CaCus0,, 15:10614 (J;US) 

High temperature neutron diffraction study of the formation reac- 
tion of bismuth superconductors, 15:10527 (R;US) 

Highly textured thick films by a melt-annealing technique in the 
Bi-Sr-Ca-Cu-O system, 15:10606 (J;US) 

Magnetic field dependence of ultrasound velocity in high-T. su- 
perconductors, 15:10616 (J;US) 

ae and reduction of Bi2Sr, .esCuOg_, crystals, 15:10526 

{US) 


Phenomenological model of the magnetic properties of 
Laz_,Sr,CuO,4_,, 15:10613 (J;US) 

Physical properties of BizSrzCuOg¢, the semiconducting phase, 
structurally distinct from the n = 1 Bi-cuprate superconductor, 
15:10529 (R;US) 
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Scaling law and flux pinning in polycrystalline Lay g5Sro.45CuO,, 
15:10611 (J;US) 

Synthesis of Bi-Pb-Sr-Ca-Cu oxide/Ag superconductors by melt 
dipping and oxidation of metallic precursor alloys, 15:10605 
(J;US) 

STRONTIUM TITANATES 
Tunneling microscopy of superconductors and tunneling barri- 
ers. Final report, 1 June 1988-31 May 1989, 15:10158 (R;US) 

STRUCTURAL BEAMS 

Embedded fiber optic strain sensor, 15:10976 (BA;US) 
STRUCTURAL BUCKLING 

See DEFORMATION 
STRUCTURAL MATERIALS 

See BUILDING MATERIALS 
STRUCTURE (MOLECULAR) 

See MOLECULAR STRUCTURE 
STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STUDS 

See FASTENERS 
STYRENE POLYMERS 

See POLYSTYRENE 
SUBSTRATES 

Composite for smoothing the surface of ceramic substrates, 
15:10520 (TG;US) 

lon cluster beam method and physical properties of film, 
15:9517 (RA;JP;In Japanese) 

Rayleigh and Love waves in cladded anisotropic medium, 
15:11004 (BA;US) 

SUBURBS 
See URBAN AREAS 
SUCCINIC ACID 

Effect of coal fly ash inhalation on enzyme activities in the pul- 

monuary alveolar macrophage, 15:11612 (R;JP;In Japanese) 
SULFATES 

See also SODIUM SULFATES 

Characterization of cloud chemistry and frequency of canopy 
exposure to clouds in the Sierra Nevada. Final report, 
15:11334 (R;US) 

SULFUR 

Fiscal Year 1988 program report: New Jersey Center for 
Coastal and Eenvironmental Studies, 15:11435 (R;US) 

Formation of polycyclic thiophenes from reaction of selected 
polycyclic aromatic hydrocarbons with elemental sulfur and/or 
pyrite under mild conditions, 15:9071 (J;US) 

Regional patterns of sulfur retention in watersheds of the East- 
ern US, 15:11440 (R;US) 

SULFUR 32 BEAMS 

Equilibrium charge state of fast heavy ions in solids. Measure- 

ments of post ionization effects, 15:11899 (R;FR) 
SULFUR DIOXIDE 

Cement kiln flue gas recovery scrubber: A project proposed by 
Passamaquoddy Tribe: Comprehensive report to Congress 
Clean Coal Technology Program, 15:9642 (R;US) 

Cost-effective sulfur control strategies for the Great Plains gasi- 
fication project, 15:9076 (J;US) 

Effects of ozone and sulfur dioxide on yield of red clover and 
timothy, 15:11615 (R;US) 

Evaluation of internally staged coal burners and sorbent-jet 
aerodynamics for combined SO,/NOx control in utility boilers. 
Volume 2. Testing in a 100 million btu/hr experimental furnace. 
Final report, November 1984-June 1985, 15:9644 (R;US) 

Profile measurements of sulfur dioxide, nitrogen oxides, and ni- 
tric acid deposition velocities in California's South Coast Air 
Basin, 15:11331 (R;US) 

Temperature dependence of mass accommodation of SO2 and 
H2O2 on aqueous surfaces, 15:11335 (R;US) 

WSA-SNOX flue gas cleaning demonstration project: A project 
proposed by Combustion Engineering, Inc.: Comprehensive 
report to Congress: Clean Coal Technology Program, 
15:9641 (R;US) 





SULFUR FLUORIDES 
Negative ion detachment cross sections: Interim progress re- 
port, 15:11719 (R;US) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR ISOTOPES 

Application of processes of substance deep purification to light 

element isotope production, 15:10745 (RA;SU;In Russian) 
SULFUR OXIDES 

See also SULFUR DIOXIDE 

SOX-NOX-ROX BOX flue gas clean-up demonstration project: 
Comprehensive report to Congress Clean Coal Technology 
Program, 15:9640 (R;US) 

SULFUR SULFIDES 

See SULFUR 

SULFURIC ACID 

Energy recovery from waste treatment plant, 15:10169 (RA;IT;In 
Italian) 

Health assessment for United Scrap Lead Site, Miami County, 
Ohio, Region 5. CERCLIS No. OHD018392928. Final report, 
15:10305 (R;US) 

SUN 

Relation between convection flows and magnetic structure at 
the solar surface, 15:11666 (R;US) 

Soft x-ray/extreme ultraviolet images of the solar atmosphere 
with normal incidence multilayer optics, 15:11693 (BA;US) 

SUNSPOTS 

Relation between convection flows and magnetic structure at 
the solar surface, 15:11666 (R;US) 

Solar-activity asymmetries and their possible effect on the high- 
energy cosmic-ray perpendicular gradient, 15:11665 (R;US) 

SUPER HIGH FREQUENCY RADIATION 

See RADIOWAVE RADIATION 

SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCONDUCTING CABLES 

Conceptual design of high T. superconducting power cable and 

its economic evaluation, 15:9909 (R;JP;in Japanese) 
SUPERCONDUCTING COILS 

Design considerations for ITER toroidal field coils, 15:12101 
(BA;US) 

Hot-spot measurements on the U.S.-LCT coils in the IFSMTF, 
15:12104 (BA;US) 

SUPERCONDUCTING COMPOSITES 

Critical field enhancement due to field penetration in fine- 
filament superconductors, 15:10410 (R;US) 

Design of coupled or uncoupled multifilamentary SSC-type 
strands with almost zero retained magnetization at fields near 
0.3 T, 15:10412 (R;US) 

Magnetic studies of proximity-effect coupling in a very closely 
spaced fine-filament NbT/CuMn composite superconductor, 
15:10408 (R;US) 

Properties and design of multifilamentary NbTi composite super- 
conductors: Progress report, 15:11170 (R;US) 

Synthesis of Bi-Pb-Sr-Ca-Cu oxide/Ag superconductors by melt 
dipping and oxidation of metallic precursor alloys, 15:10605 
(J;US) 

SUPERCONDUCTING FILMS 

Characterization of ground-state neutral and ion transport dur- 
ing laser ablation of Y;BazCu307_, using transient optical 
absorption spectroscopy, 15:10607 (J;US) 

Highly textured thick films by a melt-annealing technique in the 
Bi-Sr-Ca-Cu-O system, 15:10606 (J;US) 

Modification of Y2Ba,CugO;¢ thin-film surfaces by interaction 
with a radio frequency excited oxygen plasma, 15:10608 (J;US) 

Sputter deposition methods for superconductors. February 
1977-September 1989 (Citations from the Searchable 
Physics Information Notices data base). Report for February 
1977-September 1989, 15:11130 (R;US) 

Super conducting film fabrication research, 15:10552 (RA;US) 

Synthesis of Bi-Pb-Sr-Ca-Cu oxide/Ag superconductors by melt 
dipping and oxidation of metallic precursor alloys, 15:10605 
(J;US) 


SUPERCONDUCTING MAGNETS 
High-energy-product radially oriented toroidal magnet and 
method of making, 15:11144 (P;US) 


SUPERCONDUCTING QUANTUM INTERFERENCE DEVICES 
See SQUID DEVICES 


SUPERCONDUCTING SUPER COLLIDER 
Accelerator physics issues at the SSC, 15:11195 (J;US) 
Cooling water for SSC experiments: Supplemental Conceptual 
Design Report (SCDR), 15:11171 (R;US) 
[Study of multiparticle jet production using calorimeters]: 
Progress report, April 1, 1989-March 31, 1990, 15:11149 
(R;US) 


SUPERCONDUCTING WIRES 
Properties and design of multifilamentary NbTi composite super- 
conductors: Progress report, 15:11170 (R;US) 
The effects of processing on the filament array in multifilament 
SSC strand, 15:11169 (R;US) 


SUPERCONDUCTIVITY 

Heavy-fermion behaviour and superconductivity of UPt,-based 
compounds, 15:11914 (R;NL) 

Review of new energy. Superconductivity, 15:10587 (R;JP;in 
Japanese) 

Surfaces and interfaces of ceramic materials, 15:10518 (R;FR) 

Tunneling in high-temperature superconductors, 15:11917 (J;US) 

[Neutron experiments on high-temperature superconductors]: 
Foreign trip report, November 6-21, 1989, 15:11128 (R;US) 


SUPERCONDUCTORS 

Consequences of time-reversal-symmetry violation in models of 
high-7- superconductors, 15:11919 (J;US) 

DC critical currents in superconducting ceramic samples of Y1 
Ba2 Cu3 07, 15:10534 (R;IT) 

Fabrication by sol-gel method of Y-Ba-Cu-O pellets with super- 
conducting transition temperature above 90 K, 15:11913 (R;!T) 

Magnetic interactions in ''®Sn substituted for Cu in antiferromag- 
netic and superconducting lamellar cuprates, 15:11916 (R;US) 

Magnetic penetration depth and intragrain critical current den- 
sity in gain-aligned TlCazBazCu30;,. superconductor, 
15:10524 (R;US) 

Oxygen isotope effect in high-temperature oxide superconduc- 
tors, 15:10398 (J;US) 

Quantum mechanics of the fractional-statistics gas: Hartree- 
Fock approximation, 15:11920 (J;US) 

Sputter deposition methods for superconductors. February 
1977-September 1989 (Citations from the Searchable 
Physics Information Notices data base). Report for February 
1977-September 1989, 15:11130 (R;US) 

Tunneling in high-temperature superconductors, 15:11917 (J;US) 


SUPERCONVERGENCE RELATIONS 
Invariant correlation functions, superconvergence sum rules, 
and electric-magnetic duality, 15:11789 (J;US) 


SUPERFUND 

EPA/ORD (Environmental Protection Agency/Office of Research 
and Development) role and perspective in sediment research, 
15:11455 (R;US) 

Health assessment for A.Y. McDonald Foundry, Dubuque, lowa, 
Region 7. CERCLIS No. IAD005103882. Preliminary report, 
15:10334 (R;US) 

Health assessment for Adrian Municipal Well Field, Adrian, Min- 
nesota, Region 5. CERCLIS No. MND980904023. Preliminary 
report, 15:10268 (R;US) 

Health assessment for Agate Lake Scrap Yard, Cass County, 
Minnesota, Region 5. CERCLIS No. MND980898068. Final 
report, 15:10269 (R;US) 

Health assessment for Algoma City Landfill, Algoma, Wisconsin, 
Region 5. CERCLIS No. WID980610380. Preliminary report, 
15:9991 (R;US) 

Health assessment for Alsco Anaconda National Priorities List 
(NPL) site, Gnadenhutten, Ohio, Region 5. CERCLIS No. 
OHD057243610. Preliminary report, 15:10184 (R;US) 

Health assessment for American Chemical Service, Incorpo- 
rated, Griffith, Lake County, Indiana, Region 5. CERCLIS No. 
IND016360265. Preliminary report, 15:10217 (R;US) 
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Health assessment for Anderson Development Company, 
Adrian, Michigan, Region 5. CERCLIS No. MID002931228. 
Final report, 15:10231 (R;US) 

Health assessment for Arcanum Iron and Metal Co., Arcanum, 
Ohio Region 5. CERCLIS No. OHD017506171. Final report, 
15:10301 (R;US) 

Health assessment for Arkansas City Dump National Priorities List 
(NPL) Site, Arkansas City, Cowley County, Kansas, Region 7. 
CERCLIS No. KSD9805007839. Final report, 15:11441 (R;US) 

Health assessment for Arkwood, Inc., Omaha, Boone County, 
Arkansas, Region 6. CERCLIS No. ARD084930148. Prelimi- 
nary report, 15:10322 (R;US) 

Health assessment for Atchison, Topeka, and Santa Fe (ATSF) 
Railway Company NPL (National Priorities List) Site, Clovis, 
Curry County, New Mexico, Region 6. CERCLIS No. 
NMD043158591. Final report, 15:10316 (R;US) 

Health assessment for Auto lon, Kalamazoo County, Michigan, 
Region 5. CERCLIS No. MID980794382. Preliminary report, 
15:10229 (R;US) 

Health assessment for Aviex, Niles, Michigan, Region 5. CER- 
CLIS No. MID980794556. Final report, 15:10264 (R;US) 


Health assessment for Barrels, Inc., Lansing, Michigan, Region 
5. CERCLIS No. MID017188673. Preliminary report, 
15:10230 (R;US) 

Health assessment for Bee Cee Manufacturing Company, 
Maiden, Missouri, Region 7. CERCLIS No. MOD980860522. 
Preliminary report, 15:10341 (R;US) 

Health assessment for Belvidere Municipal Landfill No. 1 Na- 
tional Priorities List (NPL) Site, Belvidere, Boone County, 
lilinois, Region 5. CERCLIS No. ILD980497663. Final report, 
15:10375 (R;US) 

Health assessment for Berlin and Farro Site, Schwartz Creek, 
Michigan, Region 5. CERCLIS No. MID000605717. Final re- 
port, 15:10232 (R;US) 

Health assessment for Big D Campground, Kingsville, Ohio, Re- 
gion 5. CERCLIS No. OHD980611735. Preliminary report, 
15:9985 (R;US) 

Health assessment for Buckeye Reclamation Company, St. 
Clairsville, Belmont County, Ohio, Region 5. CERCLIS No. 
OHD980509657. Preliminary report, 15:10283 (R;US) 

Health assessment for Burlington Northern Railroad Brainerd Na- 
tional Priorities List (NPL) Site, Brainerd, Minnesota, Region 5. 
CERCLIS No. MND000686196. Final report, 15:10271 (R;US) 

Health assessment for Burrows Sanitation Landfill National Pri- 
orities List (NPL) Site, Hartford, Van Buren County, Michigan, 
Region 5. CERCLIS No. MID980410617. Final report, 
15:9970 (R;US) 

Health assessment for Butterworth Landfill, Kent County, Michi- 
gan, Region 5. CERCLIS No. MID062222997. Preliminary 
report, 15:10233 (R;US) 

Health assessment for Cemetery Industrial Waste Dump, Rose 
Township, Michigan, Region 5. CERCLIS No. MID980794663. 
Preliminary report, 15:10234 (R;US) 

Health assessment for Chem-Dyne Groundwater Investigation, 
Hamilton, Ohio, Region 5. CERCLIS No. OHD074727793. Fi- 
nal report, 15:10284 (R;US) 

Health assessment for Chemcentral, Grand Rapids, Michigan, 
Region 5. CERCLIS No. 980477079. Preliminary report, 
15:10235 (R;US) 

Health assessment for Chemplex Chemical Company, Clinton, 
lowa, Region 7. CERCLIS No. 1AD045372836. Preliminary re- 
port, 15:10335 (R;US) 

Health assessment for Cherokee County-Galena Subsite Na- 
tional Oriorities List (NPL) Site, Galena, Cherokee County, 
Kansas, Region 7. CERCLIS No. KSD980741862. Prelimi- 
nary report, 15:10343 (R;US) 

Health assessment for City Disposal Corporation Landfill, Madi- 
son, Wisconsin, Region 5. CERCLIS No. WID980610646. 
Preliminary report, 15:10303 (R;US) 

Health assessment for Cliffs Dow Site, Marquette, Michigan, 
Region 5. CERCLIS No. MID980679666. Final report, 
15:10239 (R;US) 
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Health assessment for Conservation Chemical Company, 
Kansas City, Missouri, Region 7. CERCLIS No. 
MOD000829705. Final report, 15:10342 (R;US) 

Health assessment for Cornhusker Army Ammunition Plant, 
Grand Island, Nebraska, Region 7. CERCLIS No. 
NE2213820234. Preliminary report, 15:11449 (R;US) 

Heaith assessment for Coshocton, City Landfill, Coshocton, 
Ohio, Region 5. CERCLIS No. OHD980509830. Final report, 
15:9984 (R;US) 

Health assessment for Crab Orchard National Wildlife Refuge, 
Marion, Illinois, Region 5. CERCLIS No. IL8143609487. Final 
report, 15:10199 (R;US) 

Health assessment for Cross Brothers NPL (National Priorities 
List) Site, Pembroke, Illinois, Region 5. CERCLIS No. 
ILD980792303. Preliminary report, 15:10198 (R;US) 

Health assessment for Crystal Chemical Company, Houston, 
Texas, Region 6. CERCLIS No. TXD990707010. Final report, 
15:10324 (R;US) 

Health assessment for Crystal City Airport, Crystal City, Texas, 
Region 6. CERCLIS No. TXD980864763. Final report, 
15:10325 (R;US) 

Health assessment for Delavan Municipal Well No. 4, Delavan, 
Wisconsin, Region 5. CERCLIS No. WID980820062. Prelimi- 
nary report, 15:10302 (R;US) 

Health assessment for Douglas Road Landfill, Mishawake, Indi- 
ana, Region 5. CERCLIS No. IND980607881. Preliminary 
report, 15:10216 (R;US) 

Health assessment for E.H. Schilling Landfill, Ironton, Lawrence 
County, Ohio, Region 5. CERCLIS No. OHD980509847. Pre- 
liminary report, 15:10282 (R;US) 

Health assessment for East Bethel Demolition Landfill, East 
Bethel, Minnesota, Region 5. CERCLIS No. MND981088180. 
Preliminary report, 15:10277 (R;US) 

Health assessment for Eau Claire Municipal Well Field National 
Priorities List (NPL) Site, Eau Claire, Wisconsin, Region 5. 
CERCLIS No. WID980820054. Final report, 15:9990 (R;US) 

Health assessment for Electrovoice (Cecil St. Area), Berrien 
County, Michigan, Region 5. CERCLIS No. MID005068143. 
Preliminary report, 15:10238 (R;US) 

Health assessment for FMC (Fridley), Fridley, Minnesota, Re- 
gion 5. CERCLIS No. MND006481543. Final report, 15:10278 
(R;US) 

Health assessment for Findett Groundwater Site (Hayford 
Bridge Road), St. Charles, Missouri, Region 7. CERCLIS No. 
MOD006333975. Preliminary report, 15:10344 (R;US) 

Health assessment for Firestone Landfill, Noblesville, Indiana, 
Region 5. CERCLIS No. IND980605877. Preliminary report, 
15:11423 (R;US) 

Health assessment for Fisher-Calo Laporte, Laporte, Laporte 
County, Indiana, Region 5. CERCLIS No. IND074315896. 
Preliminary report, 15:10214 (R;US) 

Health assessment for Folkertsma Refuge, Kent County, Grand 
Rapids, Michigan, Region 5. CERCLIS No. MID980609366. 
Preliminary report, 15:10237 (R;US) 

Health assessment for Ford Motor Sludge Lagoon, Ypsilanti, 
Michigan, Region 5. CERCLIS No. MID981089246. Prelimi- 
nary report, 15:10236 (R;US) 

Health assessment for Freeway Sanitary Landfill, Burnsville, 
Minnesota, Region 5. CERCLIS No. MND038384004. Prelimi- 
nary report, 15:10279 (R;US) 

Health assessment for Frit Industries, Walnut Ridge, Arkansas, 
Region 6. CERCLIS No. ARD0O59636456. Preliminary report, 
15:10321 (R;US) 

Health assessment for G & H Landfill National Priorities List 
(NPL) Site, Macomb County, Michigan, Region 5. CERCLIS 
No. MID980410823. Final report, 15:9982 (R;US) 

Health assessment for Grand Traverse Overall Supply Com- 
pany, Leelanau County, Michigan, Region 5. CERCLIS No. 
MID017418559. Preliminary report, 15:10250 (R;US) 

Health assessment for Gurley Pit, Edmondson, Arkansas, Re- 
gion 6. CERCLIS No. ARD035662469. Final report, 15:10320 
(R;US) 





Health assessment for H. Brown Company, Inc., Kent County, 
Michigan, Region 5. CERCLIS No. MID017015136. Prelimi- 
nary report, 15:10251 (R;US) 

Health assessment for HOD Landfill, Antioch, Lake County, Illi- 
nois, Region 5. CERCLIS No. ILD980605836. Preliminary 
report, 15:10197 (R;US) 

Health assessment for Hagen Farm Site, Stoughton, Wisconsin, 
Region 5. CERCLIS No. WID980610059. Preliminary report, 
15:10311 (R;US) 

Health assessment for Hunts Disposal Landfill, Caledonia, Wis- 
consin, Region 5. CERCLIS No. WID980511919. Preliminary 
report, 15:9989 (R;US) 

Health assessment for Industrial Transformer NPL (National Pri- 
orities List) Site, Houston, Harris County, Texas, Region 6. 
Final report, 15:10328 (R;US) 

Health assessment for International Mineral and Chemical Cor- 
poration (IMC) East Plant NPL (National Priorities List) 
Site, Terre Haute, Indiana, Region 5. CERCLIS No. 
INT190010876. Final report, 15:10213 (R;US) 

Health assessment for lonia City Landfill, lonia, Michigan, Re- 
gion 5. CERCLIS No. MID980794416. Preliminary report, 
15:10252 (R;US) 

Health assessment for J and L Landfill, Rochester Hills, Oak- 
land County, Michigan, Region 5. CERCLIS No. 
MID0980609440. Preliminary report, 15:10253 (R;US) 

Health assessment for John Deere Dubuque Works National 
Priorities List (NPL) Site, Dubuque, Dubuque County, lowa, 
Region 7. CERCLIS No. IAD005269527. Final report, 
15:10336 (R;US) 

Health assessment for Johns-Manville Disposal Area, 
Waukegan, llilinois, Region 5. CERCLIS No. ILD005443544. 
Final report, 15:10196 (R;US) 

Health assessment for Joliet Army Plant (Manufacturing Area), 
Joliet, Illinois, Region 5. CERCLIS No. IL7213820460. Prelim- 
inary report, 15:10203 (R;US) 

Health assessment for Joliet Army Plant, Joliet, Illinois, Region 
5. CERCLIS No. IL0210090049. Preliminary report, 15:10202 
(R;US) 

Health assessment for Joslyn Manufacturing and Supply Com- 
pany, Brooklyn Center, Minnesota, Region 5. CERCLIS No. 
MND044799856. Preliminary report, 15:10280 (R;US) 

Health assessment for KL Avenue Landfill, Kalamazoo County, 
Michigan, Region 5. CERCLIS No. MID980506463. Prelimi- 
nary report, 15:10254 (R;US) 

Health assessment for Kem-Pest, Cape Girardeau, Cape Gi- 
rardeau County, Missouri, Region 7. CERCLIS No. 
MOD980631113. Preliminary report, 15:10345 (R;US) 

Health assessment for Kent City Mobile Home Park, Kent City, 
Michigan, Region 5. CERCLIS No. MID981089915. Prelimi- 
nary report, 15:10378 (R;US) 

Health assessment for Koch Refining Company, Rosemount, 
Minnesota, Region 5. CERCLIS No. MND000686071. Prelimi- 
nary report, 15:9141 (R;US) 

Health assessment for Kohler Company Landfill, Kohler, Wis- 
consin, Region 5. CERCLIS No. WID006013225. Preliminary 
report, 15:10300 (R;US) 

Health assessment for Koppers Coke, St. Paul, Minnesota, Re- 
gion 5. CERCLIS No. MND000819359. Preliminary report, 
15:10281 (R;US) 

Health assessment for Koppers Company, Inc. National Priori- 
ties List (NPL) Site, Galesburg, Illinois, Region 5. CERCLIS 
No. ILD990817991. Final report, 15:10212 (R;US) 

Health assessment for Koppers Company, Inc., National Priori- 
ties List (NPL) Site, Texarkana, Texas, Region 6. CERCLIS 
No. TXD980623904. Final report, 15:10329 (R;US) 

Health assessment for Kummer Sanitary Landfill, North- 
ern Township, Minnesota, Region 5. CERCLIS No. 
MND980904049. Final report, 15:10379 (R;US) 

Health assessment for LaGrande Sanitary Landfill, La 
Grand Township, Minnesota, Region 5. CERCLIS No. 
MND981090483. Preliminary report, 15:11427 (R;US) 

Health assessment for Lacks Industries, Inc., Grand Rapids, 
Kent County, Michigan, Region 5. CERCLIS No. 
MID006014666. Preliminary report, 15:10255 (R;US) 
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Health assessment for Lake City Army Ammunition Plant, Lake 
City, Jackson County, Missouri, Region 7. CERCLIS No. 
MO3213890012. Preliminary report, 15:11445 (R;US) 

Health assessment for Lake Sandy Jo Landfill, Gary, Indiana, 
Region 5. CERCLIS No. IND980500524. Final report, 
15:9968 (R;US) 

Health assessment for Lauer 1 Sanitary Landfill, Menomonee 
Falls, Wisconsin, Region 5. CERCLIS No. WID058735994. 
Preliminary report, 15:9988 (R;US) 

Health assessment for LeHillier Mankato Site, Mankato, Min- 
nesota, Region 5. CERCLIS No. MND980792469. Final 
report, 15:10272 (R;US) 

Health assessment for Lee Chemical, Liberty, Missouri, Region 
7. CERCLIS No. MOD980853519. Preliminary report, 
15:10346 (R;US) 

Health assessment for Lemberger Fly Ash Landfill, Whitelaw, 
Wisconsin, Region 5. CERCLIS No. WID980901243. Prelimi- 
nary report, 15:11432 (R;US) 

Health assessment for Lemberger Transport and Recycle Land- 
fill, Whitelaw, Wisconsin, Region 5. CERCLIS No. 
WID056247208. Preliminary report, 15:10299 (R;US) 

Health assessment for Lindsay Manufacturing Company, Lind- 
say, Nebraska, Region 7. CERCLIS No. NED068645696. 
Preliminary report, 15:10349 (R;US) 

Health assessment for Long Prairie ground water contamination 
site, Long Prairie, Minnesota, Region 5. CERCLIS No. 
MND980904072. Final report, 15:10273 (R;US) 

Health assessment for Louisiana Army Ammunition Plant, 
Shreveport, Webster County, Louisiana, Region 6. CERCLIS 
No. LA0213820533. Preliminary report, 15:10318 (R;US) 

Health assessment for MacGillis and Gibbs Company/Bell Lum- 
ber and Pole Company, New Brighton, Minnesota, Region 5. 
CERCLIS No. MND006192694. Preliminary report, 15:10274 
(R;US) 

Health assessment for Main Street Well Field, Elkhart, Indiana, 
Region 5. CERCLIS No. IND980794358. Preliminary report, 
15:9967 (R;US) 

Health assessment for Mason County Landfill National Priorities 
List (NPL) Site, Pere Marquette Township, Mason County, 
Michigan, Region 5. CERCLIS No. MID980794465. Final re- 
port, 15:9983 (R;US) 

Health assessment for Master Disposal Service Landfill, Wauke- 
sha County, Brookfield, Wisconsin, Region 5. CERCLIS No. 
WID980820070. Preliminary report, 15:10298 (R;US) 

Health assessment for McCarty’s Bald Knob Landfill, Mt. Ver- 
non, Indiana, Region 5. CERCLIS No. IND980500417. 
Preliminary report, 15:10225 (R;US) 

Health assessment for McGraw-Edison Corporation, Calhoun 
County, Michigan, Region 5. CERCLIS No. MID005339676. 
Preliminary report, 15:10256 (R;US) 

Health assessment for Metal Working Shop Site, Lake Ann, 
Michigan, Region 5. CERCLIS No. MID980992952. Prelimi- 
nary report, 15:10257 (R;US) 

Health assessment for Metamora Landfill Site, Lapeer County, 
Metamora Township, Michigan, Region 5. CERCLIS No. 
MID980506562. Preliminary report, 15:10258 (R;US) 

Health assessment for Michigan Disposal Service (Cork Street 
Landfill), alamazoo County, Michigan, Region 5. CERCLIS 
No. MID000775957. Preliminary report, 15:10259 (R;US) 

Health assessment for Midwest Industrial Waste Disposal Com- 
pany, Inc. (Midco II) NPL (National Priorities List) Site, 5900 
Industrial Highway, Gary, Indiana, Region 5. CERCLIS No. 
IND980679559. Final report, 15:10224 (R;US) 

Health assessment for Midwest Manufacturing/North Farm, Kel- 
logg, lowa, Region 7. CERCLIS No. IAD069625655. Final 
report, 15:10337 (R;US) 

Health assessment for Monroe Auto Equipment Company, 
Cozad, Nebraska, Region 7. CERCLIS No. NED007263619. 
Preliminary report, 15:10350 (R;US) 

Health assessment for Moss-American, Milwaukee, Wisconsin, 
Region 5. CERCLIS No. WID039052626. Preliminary report, 
15:10297 (R;US) 
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Health assessment for Motor Wheel Incorporated, Ingham 
County, Michigan, Region 5. CERCLIS No. MID980702989. 
Preliminary report, 15:10260 (R;US) 

Health assessment for Muskego Sanitary Landfill, Muskego, 
Wisconsin, Region 5. CERCLIS No. WID00713180. Prelimi- 
nary report, 15:10307 (R;US) 

Health assessment for NL Industries/Taracorp Lead Site, Gran- 
ite City, Madison County, Illinois, Region 5. CERCLIS No. 
ILD096731468. Preliminary report, 15:10211 (R;US) 

Health assessment for National Industrial Environmental Ser- 
vices, Furley, Kansas, Region 7. CERCLIS No. 
KSD070902952. Final report, 15:11442 (R;US) 

Health assessment for National Lead Industries/Taracorp/Golden 
Auto, St. Louis Park, Minnesota, Region 5. CERCLIS No. 
MND097891634. Final report, 15:10275 (R;US) 

Health assessment for National Presto Industries, Eau Claire, 
Wisconsin, Region 5. CERCLIS No. WID006196174. Prelimi- 
nary report, 15:10310 (R;US) 

Health assessment for New Lyme Landfill, Ashtabula, Ohio, Re- 
gion 5. CERCLIS No. OHD980794614. Final report, 15:10291 
(R;US) 

Health assessment for Ninth Avenue Dump National Priorities 
List (NPL) Site, Gary, Indiana, Region 5. CERCLIS No. 
IND980794432. Final report, 15:10223 (R;US) 

Health assessment for North Bronson Industrial Area, Branch 
County, Michigan, Region 5. CERCLIS No. MID005480900. 
Preliminary report, 15:10261 (R;US) 

Health assessment for North Cavalcade Street National Priori- 
ties List (NPL) Site, Houston, Texas, Region 6. CERCLIS No. 
TXD980873343. Final report, 15:10330 (R;US) 

Health assessment for North U Drive, Springfield, Missouri, Re- 
gion 7. CERCLIS No. MOD007163108. Preliminary report, 
15:11446 (R;US) 

Health assessment for Northernaire Plating Company National 
Priorities List (NPL) Site, Cadillac, Michigan, Region 5. CER- 
CLIS No. MID020883609. Final report, 15:10262 (R;US) 

Health assessment for Nowers Landfill National Priorities List 
(NPL) Site, Pickaway County, Ohio, Region 5. CERCLIS No. 
OHD980509616. Final report, 15:10285 (R;US) 

Health assessment for Oak Grove Sanitary Landfill, Oak 
Grove Township, Minnesota, Region 5. CERCLIS No. 
MND980904056. Final report, 15:9976 (R;US) 

Health assessment for Oakdale Disposal Site, (ODS) National 
Priorities List (NPL) Site, Washington County, Minnesota, Re- 
gion 5. CERCLIS No. MND980609515. Final report, 15:9977 
(R;US) 

Health assessment for Obee Road NPL (National Priorities List) 
Site, Obeeville, Kansas, Region 7. CERCLIS No. 
KSD980631766. Final report, 15:11443 (R;US) 

Health assessment for Old Mill Site, Rock Creek, Ohio, Region 5. 
CERCLIS No. OHD980510200. Final report, 15:10292 (R;US) 

Health assessment for Olmsted County Sanitary Landfill, 
Oronoco Township, Minnesota, Region 5. CERCLIS No. 
MND000874354. Preliminary report, 15:11425 (R;US) 

Health assessment for Onalaska Municipal Landfill, Onalaska, 
Wisconsin, Region 5. CERCLIS No. WID980821656. Final re- 
port, 15:9993 (R;US) 

Health assessment for Organic Chemicals, Inc., Grandville, 
Michigan, Region 5. CERCLIS No. MID990858003. Prelimi- 
nary report, 15:10186 (R;US) 

Health assessment for Ormet, Hannibal, Monroe County, Ohio, 
Region 5. CERCLIS No. OHD004379970. Preliminary report, 
15:10293 (R;US) 

Health assessment for Ossineke ground water (Ossineke Resi- 
dential Wells), Ossineke, Michigan, Region 5. CERCLIS No. 
MID980794440. Preliminary report, 15:10373 (R;US) 

Health assessment for Ott/Story/Cordova Chemical, Muskegon 
County, Muskegon, Michigan, Region 5. CERCLIS No. 
MID06174240. Preliminary report, 15:10187 (R;US) 

Health assessment for Outboard Marine Corporation, 
Waukegan, Illinois, Region 5. CERCLIS No. ILD000802827. 
Preliminary report, 15:10210 (R;US) 
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Health assessment for Packaging Corporation of America, Filer 
City, Manistee County, Michigan, Region 5. CERCLIS No. 
MID980794747. Preliminary report, 15:10188 (R;US) 

Health assessment for Pagel’s Pit, Rockford, Illinois, Region 5. 
CERCLIS No. ILD980606685. Preliminary report, 15:10209 
(R;US) 

Health assessment for Parson's Casket Hardware, Belvedere, 
Illinois, Region 5. CERCLIS No. ILD005252432. Preliminary 
report, 15:10208 (R;US) 

Health assessment for Perham Arsenic National Priorities List 
(NPL) Site, Perham, Minnesota, Region 5. CERCLIS No. 
MND980609572. Final report, 15:9975 (R;US) 

Health assessment for Petoskey Municipal Well/Petoskey Man- 
ufacturing Co., Petoskey, Michigan, Region 5. CERCLIS No. 
MID006013049. Preliminary report, 15:10189 (R;US) 

Health assessment for Petro-Chemical Systems, Inc. National 
Priorities List (NPL) Site, Shiloh, Liberty County, Texas, Re- 
gion 6. CERCLIS No. TXD980873350. Preliminary report, 
15:10331 (R;US) 

Health assessment for Pine Bend Sanitary Landfill, Inver 
Grove Heights, Minnesota, Region 5. CERCLIS No. 
MND000245795. Preliminary report, 15:9974 (R;US) 

Health assessment for Powell Road Landfill, Dayton, Mont- 
gomery County, Ohio, Region 5. CERCLIS No. 
OHD000382663. Preliminary report, 15:10380 (R;US) 

Health assessment for Prestolite Battery Division, Vincennes, 
Knox County, Indiana, Region 5. CERCLIS No. 
IND006377048. Preliminary report, 15:10221 (R;US) 

Health assessment for Quality Plating, Sikeston, Missouri, Re- 
gion 7. CERCLIS No. MOD980860555. Preliminary report, 
15:10347 (R;US) 

Health assessment for Reilly Tar and Chemical Company, Mar- 
ion County, Indianapolis, Indiana, Region 5. CERCLIS No. 
IND000807107. Preliminary report, 15:10220 (R;US) 

Health assessment for Reilly Tar and Chemical Corporation 
Site, St. Louis Park, Hennepin County, Minnesota, Region 5. 
CERCLIS No. MND980609804. Preliminary report, 15:10247 
(R;US) 

Health assessment for Republic Steel Quarry, Elyria, Lorain 
County, Ohio, Region 5. CERCLIS No. OHD980903447. Pre- 
liminary report, 15:10294 (R;US) 

Health assessment for Ritari Post and Pole Site, Sebeka, Min- 
nesota, Region 5. CERCLIS No. MND980904064. Preliminary 
report, 15:10246 (R;US) 

Health assessment for Rockwell International, Allegan, Michi- 
gan, Region 5. CERCLIS No. MID006028062. Preliminary 
report, 15:10190 (R;US) 

Health assessment for Roto-Finish Company, Kalamazoo, 
Michigan, Region 5. CERCLIS No. MID005340088. Prelimi- 
nary report, 15:10192 (R;US) 

Health assessment for SCA Independent Landfill, Muskegon 
County, Michigan, Region 5. CERCLIS No. MID000724930. 
Preliminary report, 15:10193 (R;US) 

Health assessment for Sanitary Landfill Company, Dayton, 
Ohio, Region 5. CERCLIS No. OHD093895787. Preliminary 
report, 15:9986 (R;US) 

Health assessment for Savanna Army Depot, Savanna, Carroll 
County, Illinois, Region 5. CERCLIS No. 1L0213820376. Pre- 
liminary report, 15:10207 (R;US) 

Health assessment for Schmalz Dump NPL (National Priorities 
Lst) Site, Harrison, Wisconsin, Region 5. CERCLIS No. 
WID980820096. Final report, 15:9992 (R;US) 

Health assessment for Scrap Processing, Inc., Taylor 
County, Medford, Wisconsin, Region 5. CERCLIS No. 
WID046536785. Preliminary report, 15:10309 (R;US) 

Health assessment for Shaw Avenue Dump, Charles City, lowa, 
Region 7. CERCLIS No. IAD980630560. Preliminary report, 
15:10382 (R;US) 

Health assessment for Sheffield (US Ecology, Inc.), Sheffield, 
Bureau County, illinois, Region 5. CERCLIS No. 
1LD045063450. Preliminary report, 15:10206 (R;US) 

Health assessment for Shenandoah Stables NPL (National 
Priorities List) Site, Lincoln County, Missouri, Region 7. CER- 
CLIS No. MOD980685838. Final report, 15:11395 (R;US) 





Health assessment for Sheridan Disposal Services (SDS) Pro- 
posed National Priorities List Site, Hemstead, Texas, Region 6. 
CERCLIS No. TXD062132147. Final report, 15:10332 (R;US) 

Health assessment for Shiawassee River, Livingston and Shi- 
awassee Counties, Michigan, Region 5. CERCLIS No. 
MID980794473. Preliminary report, 15:10243 (R;US) 

Health assessment for Skinner Landfill, West Chester, Butler 
County, Ohio, Region 5. CERCLIS No. OHD063963714. Pre- 
liminary report, 15:9987 (R;US) 

Health assessment for Solid State Circuits, Republic, Missouri, 
Region 7. CERCLIS No. MOD980854111. Preliminary report, 
15:10348 (R;US) 

Health assessment for South Andover National Priorities List 
(NPL) Site, Andover, Minnesota, Region 5. CERCLIS No. 
MND980609614. Final report, 15:10245 (R;US) 

Health assessment for South Cavalcade National Priorities List 
(NPL) Site, Houston, Harris County, Texas, Region 6. CER- 
CLIS No. TXD980810386. Final report, 15:10333 (R;US) 

Health assessment for South Point Plant, South Point, Ohio, 
Region 5. CERCLIS No. OHD071650592. Preliminary report, 
15:10295 (R;US) 

Health assessment for Southside Sanitary Landfill, Indianapolis, 
Indiana, Region 5. CERCLIS No. IND980607360. Preliminary 
report, 15:9966 (R;US) 

Health assessment for Southwest Ottawa County Landfill, Ot- 
tawa County, Michigan, Region 5. CERCLIS No. 
MID980608780. Preliminary report, 15:9972 (R;US) 

Health assessment for Spartan Chemical Company, Wyoming, 
Michigan, Region 5. CERCLIS No. MID079300125. Prelimi- 
nary report, 15:10242 (R;US) 

Health assessment for Spickler Landfill, Spencer, Wisconsin, 
Region 5. CERCLIS No. WID980902969. Preliminary report, 
15:10381 (R;US) 

Health assessment for Springfield Township Dump Site, Oak- 
land County, Michigan, Region 5. CERCLIS No. 
MID980499966. Final report, 15:9971 (R;US) 

Health assessment for St. Augusta Sanitary Landfill/Engen 
Dump, St. Augusta Township, Minnesota, Region 5. CERCLIS 
No. MND981002256. Preliminary report, 15:9973 (R;US) 

Health assessment for St. Louis River/US Steel, St. Louis 
River/Interlake/Duluth Tar, Duluth, Minnesota, Region 5. 
CERCLIS No. MND039045430. Final report, 15:10244 (R;US) 

Health assessment for St. Regis Paper Company National Prior- 
ities List (NPL) Site, Cass Lake, Minnesota, Region 5. 
CERCLIS No. MND057597940. Final report, 15:10248 (R;US) 

Health assessment for Stauffer Chemical Company, Chicago 
Heights, Illinois, Region 5. CERCLIS No. iLD005110143. Pre- 
liminary report, 15:10205 (R;US) 

Health assessment for Stoughton City Landfill, Stoughton, Wis- 
consin, Region 5. CERCLIS No. WID980901219. Preliminary 
report, 15:10308 (R;US) 

Health assessment for Strother Field Industries Park, Winfield, 
Winfield-Arkansas City, Cowley County, Kansas, Region 7. 
CERCLIS No. KSD980862726. Preliminary report, 15:10340 
(R;US) 

Health assessment for Sturgis Municipal Wells, St. Joseph 
County, Michigan, Region 5. CERCLIS No. MID980703011. 
Preliminary report, 15:10241 (R;US) 

Health assessment for Summit National NPL (National Priorities 
List) Site, Deerfield, Portage County, Ohio, Region 5. CER- 
CLIS No. OHD980609994. Final report, 15:10296 (R;US) 

Health assessment for Tenth Street Dump/Junkyard Site, Okla- 
homa City, Oklahoma, Region 6. CERCLIS No. 
OKD980620967. Preliminary report, 15:9994 (R;US) 

Health assessment for Thermo Chem, Inc., Muskegon, Michi- 
gan, Region 5. CERCLIS No. MID044567162. Preliminary 
report, 15:10194 (R;US) 

Health assessment for Times Beach Site, Times Beach, St. 
Louis County, Missouri, Region 7. CERCLIS No. 
MOD980685226. Final report, 15:11396 (R;US) 

Health assessment for Tinker Air Force Base NPL (National 
Priorities List) Site, Oklahoma City, Oklahoma County, Okla- 
homa, Region 6. CERCLIS No. OK1571724391. Final report, 
15:9995 (R;US) 
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Health assessment for Tomah Armory Area, Tomah, Wisconsin, 
Region 5. CERCLIS No. WID980610299. Preliminary report, 
15:10314 (R;US) 

Health assessment for Tomah Fairgrounds, Tomah, Wisconsin, 
Region 5. CERCLIS No. WID980616841. Preliminary report, 
15:10313 (R;US) 

Health assessment for Tomah Sanitary Landfill, Monroe County, 
Tomah, Wisconsin, Region 5. CERCLIS No. WID980610307. 
Preliminary report, 15:10312 (R;US) 

Health assessment for Torch Lake, Houghton County, Michigan, 
Region 5. CERCLIS No. MID980901946. Preliminary report, 
15:11422 (R;US) 

Health assessment for Tri-County Lancfill/Waste Management, 
Douth Elgin, Illinois, Region 5. CERCLIS No. ILD048306138. 
Preliminary report, 15:9965 (R;US) 

Health assessment for Tri-State Plating, Bartholomew County, 
Columbus, Indiana, Region 5. CERCLIS No. 006038764. Pre- 
liminary report, 15:10226 (R;US) 

Health assessment for Twin Cities Air Force Reserve Base Small 
Arms Range Landfill, Minneapolis, Minnesota, Region 5. CER- 
CLIS No. MN8570024275. Preliminary report, 15:9978 (R;US) 

Health assessment for Union Carbide Disposal/Red Oak City 
Landfill, Red Oak, lowa, Region 7. CERCLIS No. 
IAD980632509. Preliminary report, 15:10338 (R;US) 

Health assessment for Union Scrap Iron and Metal Company, 
Minneapolis, Minnesota, Region 5. CERCLIS No. 
MND022949192. Preliminary report, 15:10249 (R;US) 

Health assessment for United Scrap Lead Site, Miami County, 
Ohio, Region 5. CERCLIS No. OHD018392928. Final report, 
15:10305 (R;US) 

Health assessment for University of Minnesota Rosemount Re- 
search Center (RRC) NPL (National Priorities List) Site, 
Dakota County, Minnesota, Region 5. CERCLIS No. 
MND980613780. Final report, 15:9979 (R;US) 

Health assessment for Valley Park Tce, Valley Park, Missouri, 
Region 7. CERCLIS No. MOD980968341. Preliminary report, 
15:11447 (R;US) 

Health assessment for Van Dale Junkyard, Marietta, Ohio, Re- 
gion 5. CERCLIS No. OHD980794606. Preliminary report, 
15:10304 (R;:US) 

Health assessment for Velsicol Chemical Corporation (St. Louis 
Plant Site), Gratiot County, Michigan, Region 5. CERCLIS 
No. MID000722439. Preliminary report, 15:10265 (R;US) 

Health assessment for Velsicol Chemical Corporation NPL (Na- 
tional Priorities List) Site, Marshall, Clark County, Illinois, 
Region 5. CERCLIS No. 1ILD000814673. Final report, 
15:10218 (R;US) 

Health assessment for Vogel Paint and Wax, Maurice, Sioux 
County, lowa, Region 7. CERCLIS No. IAD980630487. Final 
report, 15:10339 (R;US) 

Health assessment for Waite Park ground-water contamination 
site, Waite Park, Minnesota, Region 5. CERCLIS No. 
MND981002249. Final report, 15:10377 (R;US) 

Health assessment for Washington County Landfill National Pri- 
orities List (NPL) Site, Lake Elmo, Washington County, 
Minnesota, Region 5. CERCLIS No. MND980704738. Final 
report, 15:11426 (R;US) 

Health assessment for Waste Disposal Engineering, Inc. Sani- 
tary Landfill site, Andover, Minnesota, Region 5. CERCLIS 
No. MND9806091 19. Final report, 15:9964 (R;US) 

Health assessment for Waste Management of Michigan, Ottawa 
County, Holland, Michigan, Region 5. CERCLIS No. 
MID060179587. Preliminary report, 15:10266 (R;US) 

Health assessment for Wayne Waste (Wayne Reclamation and 
Recycling Co., Inc.), Columbia City, Whitley County, Indiana, 
Region 5. CERCLIS No. IND048989479. Preliminary report, 
15:10227 (R;US) 

Health assessment for Wedzeb Enterprises, Inc., Lebanon, Indi- 
ana, Region 5. CERCLIS No. IND980794374. Preliminary 
report, 15:10228 (R;US) 

Health assessment for Wheeling Disposal Service, Amazonia, 
Missouri, Region 7. CERCLIS No. MOD000830554. Prelimi- 
nary report, 15:11448 (R;US) 
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Health assessment for Whitehall Wells, Whitehall, Michigan, 
Region 5. CERCLIS No. MID980701254. Preliminary report, 
15:10267 (R;US) 

Health assessment for Whittaker Corporation National Priorities 
List (NPL) Site, Minneapolis, Hennepin County, Minnesota, 
Region 5. CERCLIS No. MND006252233. Final report, 
15:10183 (R;US) 

Health assessment for Windom Dump, Windom, Minnesota, Re- 
gion 5. CERCLIS No. MND980034516. Final report, 15:10372 
(R;US) 

Health assessment for Zanesville Well Field-Essex Plant, 
Zanesville, Ohio, Region 5. CERCLIS No. OHD980794598. 
Preliminary report, 15:11433 (R;US) 

New Bedford Harbor Superfund Project, Acushnet River estuary 
engineering feasibility study of dredging and dredged-material 
disposal alternatives. Report 11. Evaluation of conceptual 
dredging and disposal alternatives. Technical report, August 
1985-July 1988, 15:11400 (R;US) 

Use of Selenastrum capricornutum to assess the toxicity poten- 
tial of surface and ground-water contamination caused by 
chromium waste, 15:11429 (R;US) 


Manuals 

Air/Superfund National Technical Guidance Study Series. Vol- 
ume 1. Application of air-pathway analyses for superfund 
activities. Interim report (Final), 15:11350 (R;US) 

Air/Superfund National technical guidance study series. Volume 
4. Procedures for dispersion modeling and air monitoring for 
Superfund air-pathway analysis. Interim report (Final), 
15:11351 (R;US) 


Remedial Action 

Health assessment for A and F Materials Company, Greenup, 
Illinois, Region 5. CERCLIS No. ILD980397079. Final report, 
15:10204 (R;US) 

Health assessment for Acme Solvents Reclamation, Inc., Win- 
nebago County, illinois, Region 5. CERCLIS No. 
ILD053219259. Final report, 15:10201 (R;US) 

Health assessment for Bayou Sorrel, Bayou Sorrel, Louisiana, 
Region 6. CERCLIS No. LAD980745541. Final report, 
15:10319 (R;US) 

Health assessment for Boise Cascade (BC) National Priorities 
List (NPL) Site, Fridley, Anoka County, Minnesota, Region 5. 
CERCLIS No. MND053417515. Final report, 15:10270 (R;US) 

Health assessment for Byron Salvage Yard, Byron, Illinois, Re- 
gion 5. CERCLIS No. ILD010236230. Final report, 15:10200 
(R;US) 

Health assessment for Charlevoix Municipal Well National Prior- 
ities List (NPL) Site, Charlevoix, Michigan, Region 5. 
CERCLIS No. MID980794390. Final report, 15:10376 (R;US) 

Health assessment for Environmental Conservation and Chemi- 
cal Ccorporation, Zionsville, Indiana, Region 5. CERCLIS No. 
IND084259951. Final report, 15:10215 (R;US) 

Health assessment for Harris (Farley Street), Houston, Texas, 
Region 6. CERCLIS No. TXD980745582. Final report, 
15:10326 (R;US) 

Health assessment for Highlands Acid Pit National Priorities List 
(NPL) Site, Harris County, Texas, Region 6. CERCLIS No. 
TXD980514996. Final report, 15:10327 (R;US) 

Health assessment for Minker/Stout/Romaine Creek Site, Impe- 
rial, Jefferson County, Missouri, Region 7. CERCLIS No. 
MOD980741912. Final report, 15:11394 (R;US) 

Health assessment for Norman Poer Farm National Priorities 
List (NPL) Site, Hancock County, Indiana, Region 5. CER- 
CLIS No. IND980684583. Final report, 15:10222 (R;US) 

Health assessment for Novaco Industries National Priorities List 
(NPL) Site, Temperance, Michigan, Region 5. CERCLIS No. 
MID084566900. Final report, 15:10263 (R;US) 

Health assessment for Nutting Truck and Caster Com- 
pany, Faribault, Minnesota, Region 5. CERCLIS No. 
MND006154017. Final report, 15:10276 (R;US) 

Health assessment for Old Inger, Ascension Parish, Darrow, 
Louisiana, Region 6. CERCLIS No. LAD980745533. Final re- 
port, 15:10317 (R;US) 
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Health assessment for Royal Hardage Industrial Hazardous 
Waste Land Disposal Facility, Criner, Oklahoma, Region 6. 
CERCLIS No. OKD000400093. Final report, 15:10323 (R;US) 

Health assessment for Seymour Recycling Corporation, Sey- 
mour, Indiana, Region 5. CERCLIS No. IND040313017. Final 
report, 15:10219 (R;US) 

Health assessment for TRW Proposed National Priorities List 
(NPL) Site, Minerva, Stark County, Ohio, Region 5. CERCLIS 
No. OHD004179339. Final report, 15:10306 (R;US) 

In-situ stabilization/solidification of PCB (polychlorinated 
biphenyls)-contaminated soil, 15:11398 (R;US) 

Superfund Record of Decision (EPA Region 1): Pinette’s Sal- 
vage Yard, Aroostook County, ME. (First remedial action), 
May 1989. Final report, 15:10240 (R;US) 

Superfund Record of Decision (EPA Region 3): Hebelka Auto 
Salvage Yard, Weisenburg Township Lehigh County, PA. 
(First remedial action), March 1989, 15:9981 (R;US) 

Superfund Record of Decision (EPA Region 3): Pub- 
licker/Cuyahoga Wrecking, PA. (First Remedial Action), June 
1989, 15:10357 (R;US) 

Supertund Record of Decision (EPA Region 3): Whitmoyer Lab- 
oratories, PA. (First Remedial Action), June 1989, 15:10356 
(R;US) 

Superfund Record of Decision (EPA Region 4): Amnicola Dump 
Site, Chattanooga, TN. (First remedial action), March 1989. 
Final report, 15:9980 (R;US) 

Superfund Record of Decision (EPA Region 4): Brown Wood 
Preserving site, Live Oak, Florida (First remedial action) Au- 
gust 1988. Final report, 15:10195 (R;US) 

Superfund Record of Decision (EPA Region 4): Cape Fear 
Wood Preserving, NC. (First Remedial Action), June 1989. Fi- 
nal report, 15:10355 (R;US) 

Superfund Record of Decision (EPA Region 4): Chemtronics, 
NC. (Amendment), April 1989, 15:10354 (R;US) 

Superfund Record of Decision (EPA Region 5): Gales- 
burg/Koppers, IL. (First Remedial Action), June 1989. Final 
report, 15:10353 (R;US) 

Superfund Record of Decision (EPA Region 9): IBM (interna- 
tional Business Machines), San Jose, CA. (First remedial 
action), December 1988. Final report, 15:10286 (R;US) 

Solls 

Evaluation of solidification/stabilization as a best demonstrated 

available technology for contaminated soils, 15:11393 (R;US) 
SUPERGRAVITY 

Matter-coupled supergravity with Gauss-Bonnet invariants: 
Component Lagrangian and supersymmetry breaking, 
15:11791 (J;US) 

SUPERLATTICES 

Comment on “Lattice expansions and contractions in metallic 
superlattices”, 15:10492 (J;US) 

Quasiparticle band gaps for ultrathin GaAs/AlAs(001) superiat- 
tices, 15:10659 (J;US) 

SUPERNOVAE 

Neon novae, recurrent novae, and type | supernovae, 15:11688 
(R;US) 

Supernova science after SN1987A, 15:11675 (RA;HU) 

SUPERSYMMETRY 

Character formulae and the structure of the representations of 
the N = 1, N = 2 superconformal algebras, 15:11792 (J;US) 

Construction of interacting string and superstring field theory, 
15:11795 (J;US) 

Matter-coupled supergravity with Gauss-Bonnet invariants: 
Component Lagrangian and supersymmetry breaking, 
15:11791 (J;US) 

Unification of Yang-Mills theory and superstrings, 15:11790 
(J;US) 

SUPERVOLTAGE RADIOTHERAPY 

See RADIOTHERAPY 


SUPPORTS (CATALYST) 
See CATALYST SUPPORTS 


SURFACE BARRIER DETECTORS 
Development of large area and thin silicon dE/dX detectors, 
15:11231 (R;FR;in French) 





SURFACE CONTAMINATION 
Field study of trace elements behaviors in coal-fired power 
plants, 15:9638 (R;JP;in Japanese) 
SURFACE WATERS 
See also ESTUARIES 
LAKES 
STREAMS 
SWIMMING POOLS 
WATER RESERVOIRS 

Biodegradation of chemicals at trace concentrations. Final re- 
port, 1 May 1986-30 April 1989, 15:11401 (R;US) 

Environmental Radiation Data: Report 57, January-March 1989. 
Quarterly report, 15:11354 (R;US) 

Ohio Department of Health study of radioactivity in drinking wa- 
ter and other environmental media in the vicinity of the US 
Depatment of Energy’s Feed Materials Production Center and 
Portsmouth Gaseous Diffusion Plant, 15:9428 (R;US) 

Regional approach for assessing attainable surface water qual- 
ity: An Ohio case study, 15:11411 (R;US) 

Relationship between annual runoff and watershed area for the 
eastern United States, 15:11428 (R;US) 

Some new cost-effective approaches for measuring organics 
associated with hazardous wastes, 15:11467 (BA;US) 

Use of Selenastrum capricornutum to assess the toxicity poten- 
tial of surface and ground-water contamination caused by 
chromium waste, 15:11429 (R;US) 

SURFACES 

Comparison of optical and mechanical measurements of sur- 
face finish, 15:10642 (BA;US) 

Contacting surfaces: A problem in fatigue and diffusion bonding, 
15:10488 (J;US) 

Energetics of adsorbed dimers via self-consistent scattering the- 
ory, 15:10638 (BA;US) 

Prediction of surface induced ultrasonic beam distortions, 
15:10873 (BA;US) 

Roughness development in metal electrodeposition, 15:10495 
(J;US) 

X-ray study of W(001) with and without hydrogen, 15:10399 

/US 

SURRY POWER STATION UNIT-1 

See SURRY-1 REACTOR 
SURRY POWER STATION UNIT-2 

See SURRY-2 REACTOR 
SURRY-1 REACTOR 

Assessment of the XSOR codes: Final report, 15:9815 (R;US) 
SURRY-2 REACTOR 

Assessment of the XSOR codes: Final report, 15:9815 (R;US) 
SURRY-3 REACTOR 

Assessment of the XSOR codes: Final report, 15:9815 (R;US) 
SURRY-4 REACTOR 

Assessment of the XSOR codes: Final report, 15:9815 (R;US) 
SURVEILLANCE 

Extending surveillance intervals for 24-month fuel cycles, 

15:9857 (J;US) 
SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS 

Development of a falling ball rheometer with applications to 
opaque systems: measurements of the rheology of suspen- 
sions of rods, 15:11753 (J;US) 

Falling-ball suspension rheometry, 15:10768 (B;US) 

Measurements of substructural effects in suspensions using 
falling ball rheometry, 15:9143 (B;US) 

SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SUSQUEHANNA STEAM ELECTRIC STATION UNIT-1 
See SUSQUEHANNA-1 REACTOR 
SUSQUEHANNA STEAM ELECTRIC STATION UNIT-2 
See SUSQUEHANNA-2 REACTOR 
SUSQUEHANNA-1 REACTOR 

Backseating MOVs at Susquehanna Steam Electric Station, 

15:9745 (J;US) 


SYNCHROTRONS 


Human factors: Beyond the nuclear plant control room, 15:9850 

(J;US) 
SUSQUEHANNA-2 REACTOR 

Backseating MOVs at Susquehanna Steam Electric Station, 
15:9745 (J;US) 

Human factors: Beyond the nuclear plant control room, 15:9850 
(J;US) 

Stability evaluation of the Susquehanna Unit 2 reactor contain- 
ing 9 x 9 fuel, 15:9661 (J;US) 

SWEEP EFFICIENCY 

Sweep efficiency comparisons of horizontal and vertical wells, 

15:9120 (RA;CA) 
SWELLING 

Modeling dislocation evolution in irradiated alloys, 15:10415 

(R;US) 
SWIMMING POOLS 

Efficient use of energy in swimming pools: Solar heated swim- 
ming pools in Ahaus, Stadtsteinach, Unna and Schwaimtal: 
Volume 1: Demonstration project: Final report (First Part), 
15:9584 (R;LU) 

Efficient use of energy in swimming pools: Solar heated swim- 
ming pools in Inzell and Uelzen: Volume 2: Demonstration 
project: Final report (Second part), 15:9585 (R;LU) 

Solar energy heating system of the indoor swimming pool at 
Mostacciano (Italy): Demonstration project: Final report, 
15:9587 (R;LU) 

Solar-heated swimming pools: Energy demonstration pro- 
gramme: Proceedings, 15:9586 (R;LU) 

SWIRL FLOW 
See VORTEX FLOW 
SWITCHES 

See also PLASMA SWITCHES 

Study of new communication system for power supplier and 
customers. Proposal of complex communication network uti- 
lizing existing transfer network, 15:9895 (R;JP;in Japanese) 

SWITCHING DIODES 
Numerical simulations of applied-b ion diodes, 15:12070 (BA;US) 
Theory of applied-6 ion diodes, 15:12069 (BA;US) 
SYMBIOTIC STARS 
He 2-104: A link between symbiotic stars and planetary nebu- 
lae, 15:11691 (R;US) 
SYMMETRY 
See also CHIRAL SYMMETRY 
SUPERSYMMETRY 

Three elaborations on Berry’s connection, curvature and phase, 

15:11788 (J;US) 
SYMMETRY BREAKING 

Matter-coupled supergravity with Gauss-Bonnet invariants: 
Component Lagrangian and supersymmetry breaking, 
15:11791 (J;US) 

SYMPOSIA 
See MEETINGS 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION 

Considerations for the use of synchrotron radiation sources to 
measure sub-keV x-ray photoabsorption cross sections in 
transmission, 15:11194 (BA;US) 

Long trace profile measurements on cylindrical aspheres, 
15:11188 (BA;US) 

Synchrotron radiation from magnetic undulators as a prospec- 
tive diagnostic tool, 15:11158 (R;IT) 

SYNCHROTRON RADIATION SOURCES 

See also NSLS 

Image processing of multispectral x-ray photoelectron spec- 
troscopy images, 15:11273 (J;US) 

SYNCHROTRONS 
See also LAMPF Il SYNCHROTRON 
NSLS 
ORSAY SYNCHROTRON 
SATURNE 
TOKYO SYNCHROTRON 

Pulse source of slow neutrons on the base of kaon factory, 

15:11152 (RA;SU;In Russian) 


ERA Vol. 15, No. 5 711 





SYNTHETIC FUELS 


SYNTHETIC FUELS 
Chemically modified electrodes for the electrocatalytic 
production of high-energy fuels. Annual report, January 1988- 
January 1989, 15:9496 (R;US) 
SYNTHETIC NATURAL GAS 
See HIGH BTU GAS 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYRIAN HAMSTER 
See HAMSTERS 


T 


T CODES 
Distribution system efficiency improvement: Program and user 
manual: Version 1.0, 15:9905 (R;US) 
The finite element version of the trio code, 15:12149 (R;FR) 
Thermal-stress analysis and testing of DIll-D armor tiles, 
15:12095 (BA;US) 
TADPOLES 
See AMPHIBIANS 
TANDEM MIRROR TYPE REACTORS 
See TMR REACTORS 
TANKS 
Implementation plan for Title 40 Code of Federal Regulations 
Parts 280 and 281: Final rules for Underground Storage 
Tanks: Revision 1, 15:10825 (R;US) 
Performance evaluation of the pilot-scale, double-shell tank venti- 
lation system using simulated aerosol streams, 15:9286 (R;US) 
Quantitative weld geometry inspection applied technol- 
ogy/development, 15:11065 (BA;US) 
TANTALUM 
Anomalous proton spin-lattice relaxation at high temperatures 
in bee transition-metal-hydrogen solid-solution systems, 
15:10502 (J;US) 
Effect of solvent nature on kinetics of anode oxide film forming 
on Ti, Ta, Nb, 15:10762 (RA;SU;In Russian) 
Relationship of fragment size to normalized spall strength for 
materials, 15:10470 (R;US) 
TANTALUM ALLOYS 
See also ALLOY-MAR-M246 
Magnetic properties of icosahedral Al-Mo-Fe and Al-Ta-Fe al- 
loys, 15:10508 (J;US) 
TANTALUM OXIDES 
Effect of solvent nature on kinetics of anode oxide film forming 
on Ti, Ta, Nb, 15:10762 (RA;SU;in Russian) 
TANTALUM SELENIDES 
Thermal conductivity of quasi-one dimensional conductors, 
15:10543 (R;US) 
TANTALUM SULFIDES 
Thermal conductivity of quasi-one dimensional conductors, 
15:10543 (R;US) 
TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TARGET CHAMBERS 
Multiplication neutron targets on the base of Moscow meson 
factory proton beam, 15:11172 (RA;SU;In Russian) 
TARGETS 
See also ALUMINIUM 27 TARGET 
CALIFORNIUM 252 TARGET 
CARBON 13 TARGET 
DEUTERIUM TARGET 
GOLD 197 TARGET 
HELIUM 3 TARGET 
IRON 56 TARGET 
LASER TARGETS 
LEAD 207 TARGET 
LITHIUM 6 TARGET 
PLUTONIUM 239 TARGET 
POLARIZED TARGETS 
SILICON 28 TARGET 
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SODIUM 23 TARGET 
TRITIUM TARGET 
URANIUM 238 TARGET 

High gain radiation-driven targets. Part 1, 15:12030 (RA;IT) 

High gain radiation-driven targets. Part 2. Numerical simulation 
for a high gain indirectly-driven target, 15:12031 (RA;IT) 

High temperature vacuum furnace for the preparation of 
graphite targets for '*C dating by tandem accelerator mass 
spectrometry, 15:10628 (R;NZ) 

Preparation of multilayered x-ray photoabsorption targets, 
15:11905 (BA;US) 

Stairstep double layers, 15:12077 (BA;US) 

Statistical simulation of neutron fields in a water moderator of in- 
tense neutron source with uranium and thorium targets, 
15:11176 (RA;SU;In Russian) 

TAU NEUTRINOS 
Vv, and v, as dark matter, 15:11696 (J;US) 
TAXES 
Nevada local government revenues analysis, 15:9234 (R;US) 
TECHNICAL SPECIFICATIONS 
See SPECIFICATIONS 
TECHNOLOGY ASSESSMENT 

Oak Ridge National Laboratory institutional plan, FY 1990-FY 

1995, 15:10018 (R;US) 
TECHNOLOGY TRANSFER 

Industry partnerships with the Oak Ridge National Laboratory, 

15:10006 (R;US) 
TELESCOPE COUNTERS 

Soft x-ray/extreme ultraviolet images of the solar atmosphere 

with normal incidence multilayer optics, 15:11693 (BA;US) 
TELESCOPES 

ALEXIS: An ultrasoft x-ray monitor experiment using miniature 

satellite technology, 15:11239 (BA;US) 
TELLURIUM 

Effect of heat treatment regimes and tellurium melt purity on its 
crystallization, 15:10742 (RA;SU;In Russian) 

High-purity material analysis with impurity preconcentration by 
matrix distillation (Materials: Cd, Te; impurities: rare earths, 
transition elements, Be, In, etc.), 15:10715 (RA;SU;In Russian) 

Interaction of construction materials with purified substance in 
technological processes of rare metal production, 15:10739 
(RA;SU;In Russian) 

Purification of teiiurium by the method of multiple oriented crys- 
tallization with material removal, 15:10741 (RA;SU;In Russian) 

Solvent extraction spectral methods of high-purity materia! anal- 
ysis: state and prospects, 15:10711 (RA;SU;In Russiar) 

TELLURIUM COMPOUNDS 

See also TELLURIUM OXIDES 

Chemical atomic-emission determination of metal immurities in 
volatile substances of high purity (Alkali, alkaline earth and 
transition metal impurities in cadmium and_ tellurium 
organometallic compounds.), 15:10712 (RA;SU;in Russian) 

TELLURIUM OXIDES 

Growth of high-purity large-sized monocrystals (Monocrystals of 

TeOsub 2.), 15:10740 (RA;SU;in Russian) 
TEMPERATURE DISTRIBUTION 
Transient temperature near a void in a material heated by a 
moving laser beam, 15:10928 (BA;US) 
TENDONS (STRUCTURAL) 
See CABLES 
TENNESSEE 

Total volatile organic compounds (VOC) in the indoor air of east 

Tennessee homes, 15:10133 (BA;US) 
TERBIUM IONS 

Luminescence from defects and impurity centers in yttrium ox- 

ide, 15:10542 (R;US) 
TERRESTRIAL ECOSYSTEMS 
Effects of ultraviolet-B radiation on terrestrial plants and marine 
organisms, 15:11647 (R;US) 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 
See also ADVANCED COMPONENTS TEST FACILITY 
Advanced control test operation (ACTO) facility, 15:9754 (BA;US) 





Inspection system for the in-situ inspection of aircraft composite 
structures, 15:10985 (BA;US) 

Remedial investigation of dry wells, Lawrence Livermore Na- 
tional Laboratory Site 300, 15:9443 (R;US) 

Second-generation system for detection and characterization of 
steam-turbine rotor flaws, 15:10986 (BA;US) 

TESTES 

How we use computerized tomography and ultrasonic diagnos- 
tics to monitor therapy at our department, 15:11496 
(RA;CS;in Czech) 

TESTING 
See also FLIGHT TESTING 
MATERIALS TESTING 
PERFORMANCE TESTING 

Evaluation of long-term insulation performance of a water-tree 
retardant XLPE cable, 15:9900 (R;JP;in Japanese) 

Study of hadrons energy resolution in a liquid argon calorimeter 
for the H1 experiment and study of supersymmetric particles 
detection at Hera, 15:11199 (R;FR;In French) 

TESTING (MATERIALS) 
See MATERIALS TESTING 
TEXAS EXPERIMENTAL TOKAMAK 
See TEXT DEVICES 
TEXT DEVICES 

Advanced development of particle beam probe diagnostic 
systems: Technical progress report covering the period De- 
cember 1, 1988 through November 30, 1989, 15:11944 (R;US) 

Development of new turbulent data-analysis techniques for the 
analysis of anomalous transport measured by the heavy-ion- 
beam probe on the TEXT tokamak, 15:11995 (D;US) 

TFTR DEVICE 

See TFTR TOKAMAK 
TFTR REACTORS 

See TFTR TOKAMAK 
TFTR TOKAMAK 

Empirical evaluation of three-electron quantum-electrodynamics 
effects from lithiumlike resonance lines of elements Z=22—42 
in the Tokamak Fusion Test Reactor and Joint European 
Torus tokamaks, 15:12016 (J;US) 

Fusion energy development: Breakeven and beyond, 15:11961 
(B;US) 

Performance of U.S. common long pulse ion sources on the 
Tokamak fusion test reactor, 15:12113 (BA;US) 

TFTR neutral beam instrumentation and control system, 
15:12107 (BA;US) 

THAILAND 

Development of a model to predict the demands for energy in 
Asia-Pacific countries and the result of its test running. On In- 
donesia and Thailand, 15:9949 (R;JP;in Japanese) 

THALLIUM OXIDES 

Kosterlitz-Thouless transition in TlopBapCaCuzO, thin films, 
15:10500 (J;US) 

Scanning tunneling microscopy investigations of the local struc- 
ture of TlpBazCaCuzQOg single crystals, 15:10604 (J;US) 

THERMAL ANALYSIS 
The finite element version of the trio code, 15:12149 (R;FR) 
THERMAL BATTERIES 

Thermal batteries. February 1970-October 1989 (Citations from 
the NTIS data base). Report for February 1970-October 1989, 
15:9935 (R;US) 

THERMAL COMFORT 

Study on the thermal performance of the passive air cycle test 
house. (Part 3). Comparison of the amount of energy con- 
sumed for room heating., 15:10118 (RA;JP;in Japanese) 

THERMAL CONDUCTIVITY 

Thermal conductivity probe conceptual test design, 15:9316 

(R;US) 
THERMAL DIFFUSION 

Simple prediction methods on diffusion range caused by sub- 

merged discharge of warm water, 15:11406 (R;JP;in Japanese) 
THERMAL DIFFUSIVITY 

Thermal simulation of drift emplacement - evaluation of the 

backfilling technique, 15:9205 (RA;US) 


THERMALIZATION 


THERMAL EFFLUENTS 
Simple prediction methods on diffusion range caused by sub- 
merged discharge of warm water, 15:11406 (R;JP;in Japanese) 
THERMAL ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
THERMAL FISSION 

Mass, charge, and energy distributions in very asymmetric ther- 

mal fission of 2°5U, 15:11825 (R;FR) 
THERMAL INSULATION 

Cancer risk of insulation workers in the United States, 15:11627 
(R;US) 

Description and application of a diffusion model for rigid closed- 
cell foams, 15:10099 (RA;US) 

Measurement of field thermal performance parameters of build- 
ing envelope components, 15:10140 (BA;US) 

Models to predict aging and R values of foam insulation, 
15:10098 (RA;US) 

Numerically enhanced thermal inspection of shuttle solid rocket 
motor inhibitor/liner/fuel bondline, 15:11070 (BA;US) 

Relation of cigarette smoking to risk of death of asbestos- 
associated disease among insulation workers in the United 
States, 15:11622 (R;US) 

The thermohysical properties of gypsum boards containing wax, 
15:10110 (R;US) 

THERMAL PHOTOGRAPHY 
See INFRARED THERMOGRAPHY 
THERMAL POLLUTION 
Space diffusion of exhaust heat from atomic power station by 
radiation cooling, 15:11312 (RA;JP;In Japanese) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION 
THERMAL POLLUTION (WATER) 
See THERMAL POLLUTION 
WATER POLLUTION 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR THERMAL POWER PLANTS 

Technical requirements and decisions of the turbine-alternator 
set user: ENEL (Italy) thermal power plants, 15:9614 
(RA;IT;In Italian) 

Turbo-alternator for thermal power plants: Knowledge base de- 
velopment at Ercole Marelli Nuova Elettromeccanica (Italy), 
15:10013 (RA;IT;In Italian) 

THERMAL RADIATION 

Photoinductive imaging: A new NDE technique, 15:10921 

(BA;US) 
THERMAL RECOVERY 

Casing/formation interaction model for thermal recovery wells, 

15:9168 (RA;CA) 
THERMAL SHOCK 

Analytical study on the decreasing method of thermal stress for 

ceramic gas turbines, 15:10531 (R;JP;in Japanese) 
THERMAL SPRINGS 

Natural radioactivity of Misasa-spa, 15:11316 (RA;JP;in Japan- 
ese) 

THERMAL STRESSES 

Analytical study on the decreasing method of thermal stress for 
ceramic gas turbines, 15:10531 (R;JP;in Japanese) 

Application of surface skimming SH waves to stress and texture 
measurement in steel, 15:11054 (BA;US) 

THERMAL TESTING 

Analysis of heat input effects in passive thermographic NDE, 
15:11046 (BA;US) 

Impulse photothermal evaluation of materials via frequency 
modulated optical reflectance |: Theory, 15:10924 (BA;US) 

THERMAL WATERS 
Noble gas geochemistry in thermal springs, 15:9604 (J;US) 
THERMALIZATION 

The single-collision thermalization approximation for application 

to cold neutron moderation problems, 15:9727 (J;US) 
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THERMIONIC CELLS 


THERMIONIC CELLS 
See THERMIONIC CONVERTERS 


THERMIONIC CONVERTERS 
Thermionic emission including both space charge and image 
forces. Technical report, 15:10075 (R;US) 


THERMIONIC EMISSION 
Thermionic emission including both space charge and image 
forces. Technical report, 15:10075 (R;US) 
THERMIONIC GENERATORS 
See THERMIONIC CONVERTERS 


THERMOCOUPLES 
Modeling a self-calibrating thermocouple for use in a smart tem- 
perature measurement system, 15:11259 (R;US) 
Thermocouples for nuclear reactors, 15:9664 (RA;XM;In Rus- 
sian) 
THERMOLUMINESCENT DOSEMETERS 
Dose equivalent LiF TLD (thermoluminescent dosimeter) neu- 
tron and photon area monitor. Final report, 1977-1984, 
15:11196 (R;US) 
THERMOMETERS 
Simplified CARS thermometry for practical use, 15:11261 
(R;JP;In Japanese) 
THERMONUCLEAR POWER PLANTS 
Recycling, inventory and permeation of hydrogen isotopes and 
helium in the first wall of a thermonuclear fusion reactor, 
15:12034 (R;FR) 
THERMONUCLEAR REACTIONS 
See also MUON-CATALYZED FUSION 
A preliminary investigation of cold fusion by electrolysis of heavy 
water, 15:11940 (R;US) 
Stability of the global Alfven eigenmode in the presence of fusion 
alpha particles in an ignited tokamak plasma, 15:12014 (J;US) 
Understanding and accepting fusion as an alternative energy 
source, 15:11990 (BA;US) 
Upper limits on neutron bursts emitted from Ti pressurized D2 
gas cells, 15:11938 (R;US) 


THERMONUCLEAR REACTOR MATERIALS 
Activation cross-sections for safety and environmental assess- 
ments of fusion reactors, 15:12046 (R;US) 
Activation evaluation of fusion solid breeder materials, 15:12041 
(R;US) 
Activation of structural alloys in fusion reactor magnets, 
15:12047 (R;US) 
Fracture toughness data base for ferritic alloys in the fusion pro- 
gram, 15:12053 (R;US) 
Research and development status of ceramic breeder materials, 
15:12025 (R;US) 
The impact of blanket design on activation and thermal safety, 
15:12029 (R;US) 
THERMONUCLEAR REACTORS 
See also D-D REACTORS 
LASER FUSION REACTORS 
TOKAMAK TYPE REACTORS 
Analysis of singular stress fields in duplex fusion components, 
15:12116 (D;US) 
Composites as structural materials in fusion reactors, 15:12118 
(J;US) 
Design and operational guidelines for fusion reactor inherent 
safety, 15:9834 (BA;US) 
Fabrication, mechanical and chemical properties of LiAl02 and 
LiaZr03 as tritium breeders for a solid blanket, 15:12023 (R;FR) 
Heat treatment behavior and tensile properties of Cr-W steels, 
15:10485 (J;US) 
Negative-ion-based neutral beams for fusion, 15:12093 (BA;US) 
Probabilistic lifetime analysis of tokamak in-vessel components, 
15:12117 (D;US) 
The TITAN magnet configuration, 15:12103 (BA;US) 
The microstructure of chromium-tungsten steels, 15:10484 (J;US) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 


THERMOPILES 
See THERMOCOUPLES 
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THERMOPLASTICS 

Impact-induced delaminations in thermoset and thermoplastic 

composites, 15:10652 (BA;US) 
THERMOSTATS 

Effective, low-cost HVAC controls upgrade in a small bank build- 

ing, 15:10089 (R;US) 
THETA PINCH 

Toroidal field generation and magnetic-field relaxation in a Coni- 

cal Theta Pinch generated configuration, 15:11999 (D;US) 
THIN FILMS 

An X-ray fluorescence method for the determination of metals 
thicknesses: Intensity ratio method, 15:10706 (RA;AR;In 
Spanish) 

Applications of phase microscopy to photothermal spec- 
troscopy, 15:10989 (BA;US) 

Detection and characterization of oxygen incopper-indium- 
diselenide, 15:9560 (BA;NL) 

lon cluster beam method and physical properties of film, 
15:9517 (RA;JP;in Japanese) 

Lithium cobalt oxide thin film and its electrochromism, 15:10530 
(R;US) 

Measurements of heat-transfer coefficients in the interaction re- 
gions between oblique shock waves and turbulent boundary 
layers with a multi-layered thin film heat transfer gauge, 
15:11258 (TG;US) 

Nondestructive mapping of surface film parameters with dy- 
namic imaging microellipsometry, 15:10990 (BA;US) 

Optical constants for 22 thin film materials in the 10 eV to 500 
eV photon energy region, 15:10643 (BA;US) 

Photopyroelectric spectroscopy (P*ES) of a-Si:H thin semicon- 
ducting films on quartz, 15:10995 (BA;US) 

Plasma spray deposition: A need for direct process control, 
15:10475 (BA;US) 

Subsurface defects in silicon investigated by modulated optical 
reflectance measurements, 15:10996 (BA;US) 

THIOBACILLUS FERROXIDANS 
Genetic approach to microbial coal desulfurization, 15:9052 
(RA;US) 
THIOPHENES 
See POLYCYCLIC SULFUR HETEROCYCLES 
THORIUM ALLOYS 
Specific heat of pure and thoriated UBe,3 at low temperatures in 
high magnetic fields, 15:10504 (J;US) 
THORON 
See RADON 220 
THREE MILE ISLAND-1 REACTOR 

A review of the Three Mile Island-1 Probabilistic Risk Assess- 
ment, 15:9818 (R;US) 

Using personal computers for quick and convenient environ- 
mental sampling and analysis, 15:9674 (J;US) 

THREE MILE ISLAND-2 REACTOR 

Decontamination using ultra-high-pressure water at TMI-2 
[Three Mile Island Unit 2], 15:9880 (J;US) 

Fuel behavior questions raised by TMI-2, 15:9830 (BA;US) 

Gamma ray emission tomography examinations of TMI-2 fuel 
debris, 15:9831 (BA;US) 

Mechanical decontamination techniques for floor drain systems, 
15:9883 (J;US) 

Microanalysis of TMI-2 core debris samples: 
15:9804 (R;US) 

Using personal computers for quick and convenient environ- 
mental sampling and analysis, 15:9674 (J;US) 

Using the source range monitor response to determine fuel relo- 
cation during the TMI-2 [Three Mile Island Unit 2] accident, 
15:9886 (J;US) 

Verification of the ORIGEN2 code analysis for the TMI-2 reactor 
core, 15:9188 (BA;US) 

THROAT 

See PHARYNX 
THROMBOCYTES 

See BLOOD PLATELETS 
THULIUM 169 

Deformed single-particle levels in the boson-fermion model, 
15:11844 (J;US) 


Final report, 





TIBER-X TOKAMAK 
High field, low current operation of engineering test reactors, 
15:12111 (BA;US) 
High performance inboard shield design for the compact TIBER- 
Il test reactor, 15:12112 (BA;US) 
Overview of the TIBER li design, 15:12089 (BA;US) 
Plasma parameters for alternate operating modes of TIBER-II, 
15:12086 (BA;US) 
Poloidal field system analysis and scenario development for the 
TIBERVITER, 15:12100 (BA;US) 
TIBER II baseline operation, 15:12087 (BA;US) 
TIGHT SANDS 
See PERMEABILITY 
SANDSTONES 
TIME INTERVAL ANALYZERS 
Interpulse time spectrum when measuring slow neutrons, 
15:11224 (RA;SU;In Russian) 
TIME-OF-DAY PRICING 
See TIME-OF-USE PRICING 
TIME-OF-FLIGHT MASS SPECTROMETERS 
Synchrotron ring as a multi-turn time-of-flight mass spectrome- 
ter, 15:11193 (RA;JP) 
TIME-OF-FLIGHT METHOD 
Efficiency of pulse neutron sources, 15:11207 (RA;SU;In Rus- 
sian) 
TIME-OF-FLIGHT SPECTROMETERS 
See also TIME-OF-FLIGHT MASS SPECTROMETERS 
Automatization of experiments on the neutron time-of-flight 
spectrometer, 15:11211 (RA;SU;In Russian) 
Neutron time-of-flight spectrometer for <E,>=14.6 MeV, 
15:11208 (RA;SU;in Russian) 
Time coder for slow neutron time-of-flight spectrometer, 
15:11214 (RA;SU;In Russian) 
Time-of-flight telescope for charged particles, 
(RA;SU;in Russian) 
TIME-OF-SEASON PRICING 
See TIME-OF-USE PRICING 
TIME-OF-USE PRICING 
Introduction of time-dependent electricity rates and modeling of 
their impact on the demand: The case of the residential sec- 
tor in Switzerland: Report 3.3.6, 15:9913 (RA;CA) 
TIN BASE ALLOYS 
Cyclic deformation of °°Sn—*°Pb solder joints during thermome- 
chanical fatigue, 15:10471 (R;US) 
TIN IODIDES 
Acidic-basic interaction of tin tetrahalides with dimethyl sulfoxide 
(DMSO), 15:10754 (RA;SU;In Russian) 
TIN IONS 
Discrepancies between calculated and observed energies for 4s- 
4p transitions in highly charged Cu-like ions, 15:11740 (J;US) 
TIN TELLURIDES 
Preparation of high-purity materials for growing epitaxial layers 
based on Pb,;_,SnxTe solid solutions, 15:10461 (RA;SU;In 
Russian) 
TIPVANE ROTORS 
Pertormance measurements of the Kolibrie- and Fact rotor with- 
tipvanes on the full-scale experimental wind turbine, 15:9608 
(R;NL) 
TITANIUM 
Development and evaiuation of coatings and claddings for pro- 
tection of high temperature alloys used in coal conversion 
processes: COST 501, CCR 2: Final report, September 
1983—August 1987, 15:10419 (R;LU) 
Hydrogen-transparent metal surfaces produced by use of molten 
salts with very low oxygen and water activities, 15:10790 (J;US) 
Minerals deposited as thin films: Determination of iron and tita- 
nium, 15:10705 (RA;AR;In Spanish) 
Search for energetic-charged-particle emission from deuterated 
Ti and Pd foils, 15:11841 (J;US) 
TITANIUM 43 
Productions of radioactive beams, 15:11159 (RA;JP) 
TITANIUM ALLOYS 
See also ALLOY-MAR-M246 


15:11210 


TOKAMAK DEVICES 


Ac loss measurements of two multifilamentary NbTi composite 
strands, 15:10409 (R;US) 

Corrosion and related studies in titanium alloys, 15-9220 (RA;US) 

Critical field enhancement due to field penetration in fine- 
filament superconductors, 15:10410 (R;US) 

Design of coupled or uncoupled multifilamentary SSC-type 
strands with almost zero retained magnetization at fields near 
0.3 T, 15:10412 (R;US) 

Effect of manganese additions on the physical and supercon- 
ducting properties of Nb-46.5Ti, 15:10407 (R;US) 

Irradiation-induced amorphization and elastic shear instability in 
intermetallic compounds, 15:10464 (R;US) 

Low temperature specific heat and magnetic susceptibility of 
NbTi and NbTiMn alloys, 15:10411 (R;US) 

Magnetic studies of proximity-effect coupling in a very closely 
spaced fine-filament NbTi/CuMn composite superconductor, 
15:10408 (R;US) 

Ultrasonic verification of the material processing for uranium- 
titanium alloys, 15:11088 (BA;US) 

Upset welding study of ASTM B-265 Grade 12 titanium alloy, 
15:9221 (RA;US) 

TITANIUM OXIDES 

Synthesis of Bi-Pb-Sr-Ca-Cu oxide/Ag superconductors by melt 
dipping and oxidation of metallic precursor alloys, 15:10605 
(J;US) 

TLD (DOSEMETERS) 

See THERMOLUMINESCENT DOSEMETERS 
TLD SYSTEMS 

See THERMOLUMINESCENT DOSEMETERS 
TMPN 

See HYDROXY COMPOUNDS 
TMR REACTORS 

Design of an 18 Tesla, tandem mirror, fusion reactor, hybrid 
choke coil, 15:12102 (BA;US) 

TMX DEVICES 
Hot-electron plasma formation and confinement in the Tandem 
Mirror Experiment-Upgrade, 15:11994 (D;US) 
TOBACCO PLANT 
See NICOTIANA 
TOBACCO SMOKES 

Relation of cigarette smoking to risk of death of asbestos- 
associated disease among insulation workers in the United 
States, 15:11622 (R;US) 

TOKAMAK DEVICES 

See also COMPACT IGNITION TOKAMAK 

DOUBLET-3 DEVICE 
FT TOKAMAK 
ITER TOKAMAK 
PBX DEVICES 
SPHEROMAK DEVICES 
TEXT DEVICES 
TORUS-I] TOKAMAK 

A novel, finite-element based method for determining TF coil re- 
sponse to out-of-plane loads, 15:12096 (BA;US) 

Anomalous transport arising from nonlinear resistive pressure- 
drive modes in a plasma, 15:11993 (D;US) 

Engineering design of a liquid metal cooled self-pumped limiter 
for a tokamak reactor, 15:12091 (BA;US) 

Fusion ignition experiment (IGNITEX), 15:12088 (BA;US) 

lon beam focussing in a double plasma device with a longitudi- 
nal magnetic field, 15:12065 (BA;US) 

Magnetic system for the IGNITEX fusion ignition experiment, 
15:12099 (BA;US) 

Permeability measurement of ferromagnetic components in the 
Dill-D beamlines, 15:12114 (BA;US) 

Stairstep double layers, 15:12077 (BA;US) 

Stray magnetic field interference with ion source operation on 
the Dill-D beamline, 15:12115 (BA;US) 

The ARIES tokamak reactor study, 15:12058 (R;US) 

The design of an actively cooled limiter for a high power density 
tokamak, 15:12090 (BA;US) 

Topics in stability and transport in tokamaks: Dynamic transition 
to second stability with auxiliary heating; stability of global 
Alfven waves in an ignited plasma, 15:11998 (D;US) 
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TOKAMAK FUSION TEST REACTOR 


TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOKAMAK TYPE REACTORS 
See also COMPACT IGNITION TOKAMAK 
DOUBLET REACTORS 
JET TOKAMAK 
NET TOKAMAK 
PLT DEVICES 
TFTR TOKAMAK 
TIBER-X TOKAMAK 
A personal-computer-based package for interactive assessment 
of magnetohydrodynamic equilibrium and poloidal field coil 
design in axisymmetric toroidal geometry, 15:12122 (J;US) 
Probabilistic lifetime analysis of tokamak in-vessel components, 
15:12117 (D;US) 
Survey of features in radiative power loss profiles in the toka- 
mak fusion test reactor, 15:12123 (J;US) 
X-Ray and vacuum ultraviolet interaction data bases, calcula- 
tions, and measurements, 15:11727 (B;US) 
TOKYO SYNCHROTRON 
Computer control system of TARN-2, 15:11180 (RA;JP;In 
Japanese) 
Initial operation of cooler ring, TARN Il, 15:11156 (RA;JP) 
Workshop on TARN Il, 15:11146 (R;JP) 
TONSILS 
See PHARYNX 


TOROIDAL FIELD DIVERTORS 
Toroidal field generation and magnetic-field relaxation in a Coni- 
cal Theta Pinch generated configuration, 15:11999 (D;US) 
TORSATRON STELLARATOR 
See also ATF TORSATRON 
Dissipative trapped electron modes in £ = 2 torsatrons, 
15:11943 (R;US) 
TORUS-li TOKAMAK 
Design and fabrication of a prototype solenoid for the Spherical 
Torus Experiment, 15:12097 (BA;US) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 


TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TOWN GAS 

Production of ammonia and town gas from lignite gasification 
(feasibility study): Demonstration project: Final report, 1987, 
15:9054 (R;LU) 

TOXIC MATERIALS 

Biodegradation of chemicals at trace concentrations. Final re- 
port, 1 May 1986-30 April 1989, 15:11401 (R;US) 

Fiscal Year 1988 program report: Delaware Water Resources 
Center, 15:11436 (R;US) 

Health-hazard evaluation report HETA 80-000-007, Interim re- 
port No. 1. Technical Assistance Project No. TA 80-7, General 
Services Administration, National Capital Region, Washing- 
ton, DC, 15:11623 (R;US) 

In-situ assessment of genotoxic hazards of environmental pollu- 
tion, 15:11625 (R;US) 

Locating and estimating air emissions from sources of chro- 
mium. Supplement. Final report, 15:11325 (R;US) 

National Air Toxics information Clearinghouse: Bibliography of 
Selected Reports and Federal Register Notices Related to Air 
Toxics, Index 1989. Interim report, 15:11352 (R;US) 

National Air Toxics Information Clearinghouse: Ongoing 
research and regulatory development projects, July 1989. In- 
terim report, 15:11353 (R;US) 

Neutron and gamma doses from medical in vivo prompt gamma- 
ray activation using a mobile nuclear reactor, 15:11531 (J;US) 

Sorption of toxic organic compounds on waste-water solids: 
Correlation with fundamental properties, 15:11457 (R;US) 

Toxicity of phtalates. June 1973-October 1989 (Citations from 
the Rubber and Plastics Research Association data base). 
Report for June 1973-October 1989, 15:11640 (R;US) 

TOXICITY 

Extrapolation modeling: Advancements and research issues in 

lung dosimetry, 15:11638 (R;US) 
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Risk analysis: Fundamental concepts, regulatory toxicology, and 
relative comparisons from radiation biology, 15:11611 (R;US) 
TRABECULAR BONE 
Design and assembly of an osteodensitometer, 15:11492 
(RA;AR;In Spanish) 
TRACK DETECTORS (GAS) 
See GAS TRACK DETECTORS 
TRAFFIC CONTROL 
Development of a peak-period traffic-assignment capability. Fi- 
nal report, September 1986-August 1988, 15:10153 (R;US) 
Evaluation of motorist information requirements for transitways. 
Research report, September 1986-August 1988, 15:10154 
(R;US) 
Summary of carpool survey data from the Katy, Northwest and 
Gulf Transitways. Interim report, September 1984-February 
1989, 15:10152 (R;US) 
TRAINING 
INPO accreditation - product definition for utility training, 
15:9718 (J;US) 
TRAINING-RESEARCH REACTOR KYOTO 
See KUR REACTOR 


TRANSDUCERS 
Calibration 
Ultrasonic transducer calibration for reciprocity-based measure- 
ment models, 15:10945 (BA;US) 


Computer-Aided Design 
Application of Gauss-Hermite beam model to the design of ultra- 
sonic probes, 15:10954 (BA;US) 
Demonstration Programs 
in-plant demonstration of high-temperature EMAT system on 
continuous caster strand, 15:10979 (BA;US) 
Efficiency 
High efficiency-high frequency transducers for ceramic inspec- 
tion, 15:10948 (BA;US) 
Fabrication 
Bessel beam ultrasonic transducer: Fabrication method and ex- 
perimental results, 15:11272 (J;US) 


Mathematical Models 

Imaging the interaction of multibeam/multimode ultrasonic trans- 
ducers with manufacturing and service-induced flaws, 
15:9742 (BA;US) 

Modeling the interaction of multibeam/multimode ultrasonic 
transducers with fatigue cracks in cladded reactor pressure 
vessels, 15:9741 (BA;US) 

Ultrasonic field of a transducer behind a plane fluid-solid inter- 
face, 15:10946 (BA;US) 

Performance 

Development of a pulse-echo ultrasonic squirter for detection of 
first layer delamination in composite structures, 15:10959 
(BA;US) 

EMATS for roll-by crack inspection of railroad wheels, 15:10978 
(BA;US) 

Multiviewing ultrasonic transducer system for flaw reconstruc- 
tion, 15:10957 (BA;US) 

Performance Testing 

Acoustographic evaluation of ultasonic transducers, 15:10962 

(BA;US) 
Response Functions 

Liquid-membrane coupling response and measurement of abso- 
lute displacement amplitudes with a submersible electrostatic 
acoustic transducer, 15:10960 (BA;US) 


Sensitivity 

Crack detection and defect classification using the LLT- 
technique, 15:10920 (BA;US) 

Determination of the absolute sensitivity of damped MHz range 
ultrasonic transducers, 15:10961 (BA;US) 

Four transducer ultrasonic array for detecting and sizing defects 
in plate and pipe materials, 15:10956 (BA;US) 

Mapping of 1-MHz, 45° longitudinal-wave fields in centrifugally 
cast stainless steel, 15:9672 (BA;US) 

Ultrasonic method for nonintrusive low-liquid-level sensing, 
15:10974 (BA;US) 





Using a large aperture, phase insensitive array transducer to im- 
prove ultrasonic detection of disbonds at a rough interface, 
15:10958 (BA;US) 

Technology Utilization 
Application of flexible transducer array technology to measure 
erosion-corrosion in carbon steel piping, 15:10977 (BA;US) 

TRANSFER (HEAT) 

See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 

See RADIONUCLIDE MIGRATION 
TRANSFER (MASS) 

See MASS TRANSFER 
TRANSFERRIN 

Symposium: Role of the extracellular matrix in mammary devel- 
opment. Regulation of milk protein and basement membrane 
gene expression: The influence of the extracellular matrix, 
15:11483 (J;US) 

TRANSFORMERS 

Health-hazard evaluation report HETA 80-000-007, Interim re- 
port No. 1. Technical Assistance Project No. TA 80-7, General 
Services Administration, National Capital Region, Washing- 
ton, DC, 15:11623 (R;US) 

Superfund Record of Decision (EPA Region 1): Pinette’s Sal- 
vage Yard, Aroostook County, ME. (First remedial action), 
May 1989. Final report, 15:10240 (R;US) 

TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSISTORS 
See also FIELD EFFECT TRANSISTORS 
MOS TRANSISTORS 

A comparison of TRIGA and FBR damage in 2N2222 transis- 
tors, 15:9774 (RA;US) 

TRANSITION ELEMENT COMPOUNDS 

See also COPPER COMPOUNDS 

IRON COMPOUNDS 
MANGANESE COMPOUNDS 
RHENIUM COMPOUNDS 
RUTHENIUM COMPOUNDS 
SCANDIUM COMPOUNDS 
YTTRIUM COMPOUNDS 

Electrical properties of transition-metal carbides of group IV, 

15:10617 (J;US) 
TRANSITION ELEMENTS 
See also CHROMIUM 
COPPER 
GOLD 
IRON 
MANGANESE 
MOLYBDENUM 
NICKEL 
NIOBIUM 
PLATINUM METALS 
RHENIUM 
SILVER 
TANTALUM 
TITANIUM 
TUNGSTEN 
VANADIUM 
ZIRCONIUM 

Chemical atomic-emission determination of metal impurities in 
volatile substances of high purity (Alkali, alkaline earth and 
transition metal impurities in cadmium and _tellurium 
organometallic compounds.), 15:10712 (RA;SU;In Russian) 

Complex of techniques of neutron activation analysis of high- 
purity aluminium, 15:10716 (RA;SU;In Russian) 

High-purity material analysis with impurity preconcentration by 
matrix distillation (Materials: Cd, Te; impurities: rare earths, 
transition elements, Be, In, etc.), 15:10715 (RA;SU;In Russian) 

Optical constants for 22 thin film materials in the 10 eV to 500 
eV photon energy region, 15:10643 (BA;US) 

Solvent extraction spectral methods of high-purity material anal- 
ysis: state and prospects, 15:10711 (RA;SU;Iin Russian) 

X-ray spectroscopy of laser-produced L-series lines, 15:11138 
(J;US) 


TRITIATED WATER 


TRANSITION METALS 
See TRANSITION ELEMENTS 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORT (CHARGED-PARTICLE) 
See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (PROTON) 
See PROTON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORT THEORY 
See also CHARGED-PARTICLE TRANSPORT THEORY 
NEUTRON TRANSPORT THEORY 
Anomalous transport arising from nonlinear resistive pressure- 
drive modes in a plasma, 15:11993 (D;US) 
TRANSPORTATION ROUTES 
See ROUTING 
TRANSPORTATION SECTOR 
Effects of oil energy price on the transport market: Report 3.5.2, 
15:9131 (RA;CA) 
Evolution of transportation systems and impact upon energy 
consumption, 15:10067 (RA;IT;In Italian) 
Interactions among transportation fuel substitution, vehicle qual- 
ity growth, and national economic growth, 15:10156 (J;GB) 
TRANSPORTATION SYSTEMS 
See also MASS TRANSIT SYSTEMS 
RAPID TRANSIT SYSTEMS 
Department of Energy/contractor electronic data interchange 
taskforce: Automated Transportation Management Strategic 
Plan, 15:10144 (R;US) 
Expert systems in transportation, 15:10150 (R;US) 
Modeling the size and composition of the US personal vehicle 
fleet, 15:10143 (R;US) 
TRANSURANIUM COMPOUNDS 
Criticality analysis of TRU waste storage arrays at the waste 
isolation pilot plant, 15:10829 (J;US) 
TRANSURANIUM ELEMENTS 
See also PLUTONIUM 
Transfer reactions with transuranium elements, 15:9185 (BA;US) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAPPED PROTONS 
Approximate angular distribution and spectra for geomagneti- 
cally trapped protons in low-Earth orbit, 15:11711 (J;US) 
TREAT REACTOR 
Application of CT filter algorithms to digitized film data, 15:9832 
(BA;US) 
TREE RINGS 
Development of environmental assessment by tree ring (1). 
Characteristics of tree ring width in pine tree, 15:11309 
(R;JP;In Japanese) 
TREES 
See also POPLARS 
Ignition probabilities of wildland fuels based on simulated lightning 
discharges. Forest Service research paper, 15:10072 (R;US) 
TRIASSIC PERIOD 
A summary report on mass transfer of elements in Middle Trias- 
sic shale-sandstone successions, Sverdrup Basin, Canadian 
Arctic, 15:11652 (RA;CA) 
TRIGA-2-ROME REACTOR 
Ar-41 gas production estimation inside water tank of TRIGA RC- 
1 MW reator at ENEA Energy Research Center, Casaccia 
(Italy), 15:9764 (R;IT) 
TRIPLET PARTICLES 
See QUARKS 
TRITIATED COMPOUNDS 
See TRITIUM COMPOUNDS 
TRITIATED WATER 
See TRITIUM OXIDES 
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TRITICUM 


TRITICUM 
See WHEAT 
TRITIUM 
Calculation of tritium release from Pb-17Li samples, 15:12033 
(R;LU) 
Catalyst study for the decontamination of atmospheres contain- 
ing few traces of tritium, 15:9225 (R;FR) 
Experiments on tritium behavior in beryllium, (1): Fabrication of 
capsules for neutron irradiation, 15:10850 (R;JP;In Japanese) 
Tritium transport through a fractured till in Michigan. Technical 
report, 15:11397 (R;US) 
TRITIUM COMPOUNDS 
See also TRITIUM OXIDES 
Mutagenic effect of =H-nucleosides on mice stem spermatogo- 
nia, 15:11552 (RA;SU;In Russian) 
Mutagenic effect of incorporated tritium amino acids, 15:11551 
(RA;SU;In Russian) 
TRITIUM OXIDES 
To the problem of tritium radiobiology, 15:11598 (RA;SU;In Rus- 
sian) 
TRITIUM TARGET 
Determination of spectral characteristics of charged particle ac- 
celerator base neutron sources, 15:11173 (RA;SU;In Russian) 
Fast neutron generation by drive-in targets, 15:11174 (RA;SU;In 
Russian) 
Multilayer targets are one of the ways for time stabilization of D- 
T neutron flux, 15:11175 (RA;SU;In Russian) 
TRITONS 
Search for energetic-charged-particle emission from deuterated 
Ti and Pd foils, 15:11841 (J;US) 
TROCHOTRONS 
See COUNTING TUBES 
TROMBE WALLS 
Passive solar systems 2: collection and elaboration of data at a 
test facility for Trombe walls, 15:9581 (RA;IT;iIn Italian) 
TROPOSPHERE 
Turbulent characterization of atmospheric surface layer over 
non-homogeneous terrain, 15:11713 (R;ES;in Spanish) 
TROUT 
Smolt condition and timing of arrival at lower granite reservoir: 
Annual report, 1988, 15:9503 (R;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRX-1 
See REVERSE-FIELD PINCH 
TSCHEBYSCHEFF APPROXIMATION 
See POLYNOMIALS 
TUBES 
Fluidelastic instabilities in tube bundles exposed to nonuniform 
crossflow, 15:10836 (R;US) 
Predictive analyses of flow-induced vibration and fretting wear in 
steam generator tubes, 15:12150 (R;FR) 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Hydration and dehydration of zeolitic tuff from Yucca Mountain, 
Nevada, 15:11657 (J;US) 
TUMORS 
See NEOPLASMS 
TUNGSTEN 
Method of making a cathode from tungsten and iridium powders 
using a reaction product from reacting barium peroxide with 
an excess of tungsten as the impregnant, 15:9939 (P;US) 
Relationship of fragment size to normalized spall strength for 
materials, 15:10470 (R;US) 
Supply of tungsten in 1989. Final report, 15:10003 (R;US) 
Surface crystallography by photoelectrons diffraction W(110), 
Pr(111) and Pts Niso (111), 15:11902 (R;FR;In French) 
X-ray study of W(001) with and without hydrogen, 15:10399 
(R;US) 
TUNGSTEN OXIDES 
Preparation of high-purity metal oxides by oxygen ion implanta- 
tion method, 15:10539 (RA;SU;In Russian) 
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TUNNELS 
See also WIND TUNNELS 
Methane control in tunneling, 15:11356 (R;US) 


TURBINE BLADES 

Aeroelastic instability of turbine blades: Performance testing, 
comments on results and comparative evaluations, 15:10814 
(RA;IT;In Italian) 

Analysis of behaviour of transonic profiles with strong curvature: 
Test facilities, instrumentation, test results, theoretical inter- 
pretations, 15:9625 (RA;IT;In Italian) 

Effects of turbine blade surface roughness and shop work toler- 
ances on low pressure stage steam turbine performance, 
15:10809 (RA;IT;In Italian) 

Incomplete-data image reconstructions in industrial x-ray com- 
puterized tomography, 15:10899 (BA;US) 

One-dimensional calculation method for the erosion factor in tur- 
bines: Analysis of the influence of blade geometry and fluid 
dynamics upon erosion processes, 15:9620 (RA;IT;In Italian) 

Rainbow test of advanced coatings for gas turbine blades and 
vanes: Final report, 15:9630 (R;US) 

Time-resolved infrared radiometric 
15:10999 (BA;US) 

Unsteady flow and vibrations induced in turbine blades: Contri- 
butions to theoretical and experimental investigations, 
15:10811 (RA;IT;In Italian) 


TURBINES 
See also GAS TURBINES 
RADIAL INFLOW TURBINES 
ROTARY SEPARATOR TURBINES 
STEAM TURBINES 
WIND TURBINES 

Ansaldo Componenti (Italy) programs: Results and directions 
taken with regard to turbines and alternators, 15:10011 
(RA;IT;In Italian) 

IMI management of Italian applied research fund objectives and 
results, 15:10010 (RA;IT;In Italian) 

Innovations in turbine-alternator set design. Proceedings of the 
conference held in Rome (italy), 15 Apr 1987, 15:10007 
(R;IT;In Italian) 

Power plant turbine-alternator set R&D: Italian national program 
coordination, objectives, progress report, 15:10009 (RA;IT;In 
Italian) 

Secondary flows and losses in two types of straight turbine cas- 
cades (1). Stator case, 15:9635 (R;JP) 


TURBOFAN ENGINES 
A real time microcomputer implementation of sensor failure de- 
tection for turbofan engines, 15:11096 (R;US) 


TURBOMACHINERY 

See also TURBINES 

Calculating compressible fluid flowrates in airfoil cascades to 
determine aeroelastic stability in unsteady flow conditions. 
Part 2: Application, 15:10813 (RA;IT) 

Calculating compressible fluid flowrates in airfoil cascades to 
determine aerolastic stability in unsteady flow conditions. Part 
1: Theory, 15:10812 (RA;IT) 

Calculation methods for unsteady, compressible flows: Descrip- 
tion, examples and applications, 15:10838 (RA;IT;In Italian) 
Development of a three-dimensional model for viscous, un- 

steady flow in turbomachinery, 15:10807 (RA;IT;In Italian) 

Finalized Energy Project 2 (CNR-ENEA): Problematics and re- 
search on steam turbines and turbomachinery, 15:10014 
(RA;IT;In Italian) 

Management, control and coordination of operational phase ac- 
tivites (Italian Government sponsored and managed R&D 
program relevant to turboalternator design), 15:10015 
(RA;IT;In Italian) 

Recuperators for compressed-air energy storage plants: Final 
report, 15:9918 (R;US) 

Results and objectives of innovation programs relevant to alter- 
nators at Tecnomasio Italiano Brown Boveri (Italy), 15:10012 
(RA;IT;In Italian) 

Three-dimensional non-viscous compressible flows: Numerical 
solution (axial turbomachines), 15:10808 (RA;IT;In Italian) 


imaging of coatings, 





ULTRASONIC TESTING 


nv  eéhv OOo Uses 


Turbomachinery: Research programs. Proceedings of the meet- 
ing held at Genoa University (Italy), 5 May 1988, 15:10806 
(R;IT;In Italian) 


TURKEY POINT-3 REACTOR 


Total equipment parts configuration, 15:9678 (J;US) 


TURKEY POINT-4 REACTOR 


Total equipment parts configuration, 15:9678 (J;US) 


TWO-PHASE FLOW 


A measuring system for two phase flow pattern recognition us- 
ing statistical analysis, 15:9807 (R;IT) 


U 


UCLLL 


See LAWRENCE LIVERMORE LABORATORY 


UFTR REACTOR 


A maintenance program to address recurrent safety channel 
failures in a nonpower reactor environment, 15:9790 (J;US) 
Technical considerations for development of neutron radiogra- 

phy at the University of Florida, 15:9789 (J;US) 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 


UHV AC SYSTEMS 


Insulation recovery characteristics after arc interruption and its 
application for high speed reclosing of UHV A.C transmission 
lines, 15:9903 (R;JP;in Japanese) 

ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ) 

See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (100-1000 MHZ) 

See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (LOWER RANGE) 

See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (UPPER RANGE) 

See RADIOWAVE RADIATION 


ULTRAHIGH VOLTAGE ALTERNATING CURRENT SYSTEMS 


See UHV AC SYSTEMS 


ULTRASONIC TESTING 


Acoustic Measurements 

Temperature insensitive fiber optic sensor for acoustic wave de- 

tection, 15:10967 (BA;US) 
Comparative Evaluations 

Comparison of ultrasonics and radiography for weld inspection, 

15:11067 (BA;US) 
Data Acquisition Systems 

An ultrasonic pulser/receiver system with extended dynamic 

range and low distortion, 15:10980 (BA;US) 
Data Analysis 

Experimental characterization of ultrasonic phenomena by a 
neural-like learning system, 15:10929 (BA;US) 

High level data flow programming language for ultrasonic data 
analysis, 15:10930 (BA;US) 

Data Processing 

Study of surface acoustic wave dispersion using laser-ultrasonics 

and application to thickness measurement, 15:10922 (BA;US) 
Frequency Selection 

Optimal ultrasonic flaw detection using a frequency diversity 

technique, 15:10939 (BA;US) 
Image Processing 

Application of linear predictive analysis in ultrasonic grain signal 
characterization, 15:10931 (BA;US) 

Detection and imaging of defects especially materials with small 
UT transducers using broad-band holography, 15:10918 
(BA;US) 

Multiviewing ultrasonic transducer system for flaw reconstruc- 
tion, 15:10957 (BA;US) 

Speckle reduction in ultrasonic SAFT images in coarse grained 
material through split spectrum processing, 15:10936 (BA;US) 


The use of finite element methodology in designing ultrasonic 

tests and the detection of weak bond planes, 15:10951 (BA;US) 
Light Sources 

Laser generation of narrow band ultrasound, 15:10910 (BA;US) 

Longitudinal wave precursor signal from an optically penetrating 
thermoelastic laser source, 15:10909 (BA;US) 

Photothermal techniques in material characterization applica- 
tions, 15:10907 (BA;US) 

Quantitative theory of laser-generated ultrasound, 15:10908 
(BA;US) 

Mathematical Models 

3-D ultrasonic scattering by surface-breaking cracks, 15:10857 
(BA;US) 

A3-D finite eiement formulation for ultrasonic NDT phenomena, 
15:10866 (BA;US) 

Analytical and numerical predictions of short pulsed elastic 
waves on a half-space, 15:10872 (BA;US) 

Backscatter from a spherical inclusion with compliant interphase 
characteristics, 15:10865 (BA;US) 

Determination of the absolute sensitivity of damped MHz range 
ultrasonic transducers, 15:10961 (BA;US) 

Elastic wave scattering by arbitrarily shaped voids, 15:10855 
(BA;US) 

Evaluation of attenuation in an axi-symmetric finite element 
model of elastic wave propagation, 15:11043 (BA;US) 

Extraction of single-void characteristics from ultrasonic 
backscatter from void clusters, 15:10859 (BA;US) 

Finite element study of elastic wave interaction with cracks, 
15:10867 (BA;US) 

Liquid-membrane coupling response and measurement of abso- 
lute displacement amplitudes with a submersible electrostatic 
acoustic transducer, 15:10960 (BA;US) 

Modeling frequency domain effects for ultrasonic flaw detection, 
15:11094 (BA;US) 

Modeling ultrasonic inspection of rough defects, 15:10858 
(BA;US) 

Prediction of surface induced ultrasonic beam distortions, 
15:10873 (BA;US) 

Reciprocity-based measurement models for ultrasonic NDE, 
15:10955 (BA;US) 

Source field modeling by self-consistent Gaussian beam super- 
position, 15:10871 (BA;US) 

Strong scatterers and 1-D born inversion, 15:10869 (BA;US) 

The scattering response of a flat-bottom hole, 15:10864 (BA;US) 

Three dimensional scattering of elastic waves by surface corro- 
sion pits, 15:10860 (BA;US) 

Ultrasonic scattering by a surface-breaking void, 15:10856 
(BA;US) 

Ultrasonic transducer calibration for reciprocity-based measure- 
ment models, 15:10945 (BA;US) 

Optimization 

Optimized determination of elastic constants of anisotropic 

solids from wavespeed measurements, 15:11050 (BA;US) 
Probes 
A shear-wave microprobe utilizing surface-wave mode conver- 
sion, 15:10949 (BA;US) 
Reliability 
Quantitative evaluation of NDE reliability, 15:9836 (BA;US) 
Signal Conditioning 

Application of bandpass filtering in ultrasonic non-destructive 

testing, 15:10940 (BA;US) 
Spatial Resolution 

Two dimensional pseudo-Wiener filtering in ultrasonic imaging 

for nondestructive evaluation applications, 15:10938 (BA;US) 
Time-Of-Flight Method 

Crack detection and defect classification using the LLT- 

technique, 15:10920 (BA;US) 
Transducers 

Application of Gauss-Hermite beam model to the design of ultra- 

sonic probes, 15:10954 (BA;US) 
Uses 

Ultrasonic method for nonintrusive low-liquid-level sensing, 

15:10974 (BA;US) 
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ULTRASONIC WAVES 
Acoustic Measurements 


ULTRASONIC WAVES 
Acoustic Measurements 

Acoustographic evaluation of ultasonic transducers, 15:10962 
(BA;US) 

Application of surface skimming SH waves to stress and texture 
measurement in steel, 15:11054 (BA;US) 

Comparison of attenuation and phase velocity measurements in 
composites made using unipolar and bipolar pulses, 
15:10982 (BA;US) 

Detection of creep damage by ultrasonics, 15:10479 (BA;US) 

Determination of the absolute sensitivity of damped MHz range 
ultrasonic transducers, 15:10961 (BA;US) 

Development of a breadboard instrument for the ultrasonic mea- 
surement of stress, 15:10983 (BA;US) 

Liquid-membrane coupling response and measurement of abso- 
lute displacement amplitudes with a submersible electrostatic 
acoustic transducer, 15:10960 (BA;US) 

Nondestructive characterization and bond strength of solid-solid 
bonds, 15:11060 (BA;US) 

Optimized determination of elastic constants of anisotropic 
solids from wavespeed measurements, 15:11050 (BA;US) 

Ultrasonic NDT and imaging of centrifugally cast stainless steel 
samples, 15:11079 (BA;US) 

Ultrasonic verification of the material processing for uranium- 
titanium alloys, 15:11088 (BA;US) 

Attenuation 

Evaluation of attenuation in an axi-symmetric finite element 
model of elastic wave propagation, 15:11043 (BA;US) 

Theoretical study of high frequency ultrasonic wave attenuation 
in polycrystalline materials, 15:11044 (BA;US) 

Ultrasonic spectral analysis for characterization of composites, 
15:11024 (BA;US) 

Backscattering 

Analysis of ultrasonic backscatter for porosity characterization in 
graphite-epoxy composites, 15:11028 (BA;US) 

Backscatter from a spherical inclusion with compliant interphase 
characteristics, 15:10865 (BA;US) 

Effects of bleeder cloth impressions on the use of polar 
backscatter to detect porosity, 15:11031 (BA;US) 

Extraction of single-void characteristics from ultrasonic 
backscatter from void clusters, 15:10859 (BA;US) 

Strong scatterers and 1-D born inversion, 15:10869 (BA;US) 

Ultrasonic attenuation measurement using backscattering tech- 
nique, 15:11045 (BA;US) 

Beam Profiles 

Application of Gauss-Hermite beam model to the design of ultra- 

sonic probes, 15:10954 (BA;US) 
Detection 

Laser detection of acoustic displacements by destabilizing a fre- 
quency stabilized helium neon laser, 15:10914 (BA;US) 

Temperature insensitive fiber optic sensor for acoustic wave de- 
tection, 15:10967 (BA;US) 

Finite Element Method 

Finite element study of elastic wave interaction with cracks, 

15:10867 (BA;US) 
Focusing 

An application of caustics to ultrasonic defect location, 15:10919 
(BA;US) 

Speckle reduction in ultrasonic SAFT images in coarse grained 
material through split spectrum processing, 15:10936 (BA;US) 

Ultrasonic weld defect sizing using the synthetic aperture focus- 
ing technique, 15:11066 (BA;US) 

Frequency Analysis 

Modeling frequency domain effects for ultrasonic flaw detection, 

15:11094 (BA;US) 
Frequency Modulation 

Leaky plate wave inspection of biaxial composites, 15:11041 

(BA;US) 
Gaussian Processes 

Source field modeling by self-consistent Gaussian beam super- 

position, 15:10871 (BA;US) 
Incidence Angle 

Oblique-incidence UT inspection of diffusion bonds, 15:11061 

(BA;US) 
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Inverse Scattering Problem 
A generalized eigenfunction expansion for elastodynamics, 
15:10868 (BA;US) 


ping 
Mapping of 1-MHz, 45° longitudinal-wave fields in centrifugally 
cast stainless steel, 15:9672 (BA;US) 
Mathematical Models 
Interaction between an incident wave and a dynamically trans- 
forming inhomogeneity, 15:10592 (BA;US) 
Modeling ultrasonic beam propagation in graphite composites, 
15:10641 (BA;US) 
Ultrasonic field of a transducer behind a plane fluid-solid inter- 
face, 15:10946 (BA;US) 
Ultrasonic model for solid state weld evaluation, 15:11059 
(BA;US) 
Oscillation Modes 
Crack detection and defect classification using the LLT- 
technique, 15:10920 (BA;US) 
Generalized Lamb modes in fluid-saturated porous plate, 
15:10878 (BA;US) 
Generalized Lamb modes in friction welded steel layer on alu- 
minum, 15:11063 (BA;US) 
Lamb wave modes in coal-tar-coated steel plates, 15:11005 
(BA;US) 
Resonant modes in centrifugally cast stainless steel (CCSS) 
pipes, 15:11078 (BA;US) 
Single mode Lamb wave inspection of composite laminates, 
15:11025 (BA;US) 


Phase Velocity 
Ultrasonic velocity change and dispersion due to porosity in 
composite laminates, 15:11029 (BA;US) 


Pulses 
Leaky Lamb wave phenomena in composites using pulses, 
15:11042 (BA;US) 
Reflection 
New ultrasonic method for evaluating weld penetration in step- 
type weld joints, 15:11064 (BA;US) 
Nonlinear effects in the reflection from adhesive bonds, 
15:11012 (BA;US) 
Reflection by distributed microflaws in a diffusion bond, 
15:11056 (BA;US) 
Reflection of ultrasonic waves by flaws in thick composites, 
15:11033 (BA;US) 
Reflectivity measurements at the interface of two bonded solid 
halfspaces, 15:11011 (BA;US) 
Solid-solid bonding characterization by ultrasonic reflectivity, 
15:11058 (BA;US) 
Ultrasonic evaluation of dissimilar solid-state bonds, 15:11062 
(BA;US) 
Ultrasonic reflection and wave propagation in multilayered com- 
posite plates, 15:10879 (BA;US) 
Ultrasonic reflectivity of diffusion bonds, 15:11057 (BA;US) 
Using a large aperture, phase insensitive array transducer to im- 
prove ultrasonic detection of disbonds at a rough interface, 
15:10958 (BA;US) 
Resonance 
Application of ultrasonic resonance technique at 300 MHz to the 
detection of disbonds in a multilayer structure, 15:11015 
(BA;US) 
Scattering 
3-D ultrasonic scattering by surface-breaking cracks, 15:10857 
(BA;US) 
Dispersive ultrasonic waves in adhesive bonds, 15:11013 
(BA;US) 
Elastic wave scattering by arbitrarily shaped voids, 15:10855 
(BA;US) 
Scattering of SH waves by cracks and delaminations in a 
cladded plate, 15:11003 (BA;US) 
Study of surface acoustic wave dispersion using laser-ultrasonics 
and application to thickness measurement, 15:10922 (BA;US) 
The scattering response of a flat-bottom hole, 15:10864 (BA;US) 
Three dimensional scattering of elastic waves by surface corro- 
sion pits, 15:10860 (BA;US) 





Ultrasonic scattering by a surface-breaking void, 15:10856 
(BA;US) 
Shear 
A shear-wave microprobe utilizing surface-wave mode conver- 
sion, 15:10949 (BA;US) 
Temperature Dependence 
Temperature dependence of the ultrasonic properties of 
AS4/lexan and XAS/lexan composite, 15:10650 (BA;US) 
Velocity 
Effect of microstructural damage on ultrasonic velocity and elas- 
tic moduli of partially stabilized zirconia, 15:10593 (BA;US) 
Effects of interaction between stress and temperature on ultra- 
sound velocity, 15:11052 (BA;US) 
Use of the velocity of higher order Lamb modes in the measure- 
ment of texture, 15:11051 (BA;US) 
Wave Forms 
Characterizing porosity of composite materials through digital 
ultrasonic waveform processing, 15:11030 (BA;US) 
Wave Propagation 
Analytical and numerical predictions of short pulsed elastic 
waves on a half-space, 15:10872 (BA;US) 
Anisotropy effects of lamb waves in composite plates, 15:10876 
(BA;US) 
Deformation of leaky Lamb wave spectrum in fluid-loaded 
plates, 15:10877 (BA;US) 
Evidence of localized wave transmission, 15:11928 (RA;US) 
Free wave propagation in plates of general anisotropic media, 
15:10874 (BA;US) 
Improving ultrasonic inspection of austenitic steels: A combined 
theoretical and experimental approach, 15:11077 (BA;US) 
Laser generation of narrow band ultrasound, 15:10910 (BA;US) 
Longitudinal wave precursor signal from an optically penetrating 
thermoelastic laser source, 15:10909 (BA;US) 
Prediction of surface induced ultrasonic beam distortions, 
15:10873 (BA;US) 
Propagation of guided elastic waves in orthotropic plates, 
15:10875 (BA;US) 
Ultrasonic beam propagation in case stainless steel, 15:11076 
(BA;US) 
ULTRASONICS 
See ULTRASONIC WAVES 


ULTRASTRUCTURAL CHANGES 

[Metabolic mechanisms of plant growth at low-water potentials]: 

Progress report, 1989, 15:11534 (R;US) 
ULTRAVIOLET RADIATION 

Effects of ultraviolet-B radiation on terrestrial plants and marine 
organisms, 15:11647 (R;US) 

Linkages between climate change and stratospheric ozone de- 
pletion, 15:11346 (R;US) 

Mechanisms involved in repairing the lesions induced in pBR 
322 by PUVA treatment (8-Methoxypsoralen + ultraviolet A 
light), 15:11480 (R;ES;In Spanish) 

Potential impact of stratospheric ozone depletion on marine 
ecosystems, 15:11648 (R;US) 

Response differences between two soybean cultivars with con- 
trasting UV-B radiation sensitivities, 15:11605 (R;US) 

Scientific linkages in global change, 15:11347 (R;US) 

United States Environmental Protection Agency's stratospheric 
ozone research program, 15:11345 (R;US) 

UNDERGROUND 

Estimation of radiation damping in dynamic analysis of fill dams, 

15:9498 (R;JP;In Japanese) 
UNDERGROUND DISPOSAL 

EEC Round Robin test on the repository system simulation - 
clay option. Final report EEC research contract No. Fl 1W- 
0116-l, 15:9264 (R;IT) 

LISA code for the study of radionuclide migration: Description 
and uses, 15:11375 (R;IT;In Italian) 

Probabilistic risk assessment of CERCLA land disposal design 
features, 15:10002 (J;US) 

UNDERGROUND EXPLOSIONS 

SHALE analysis of decoupling underground nuclear events, 

15:11288 (R;US) 


UNDERGROUND FACILITIES 
See also MINES 
TUNNELS 
UNDERGROUND NUCLEAR STATIONS 
WIPP 

A search for nucleon decay into a charged lepton and mesons 
with the Frejus detector, 15:11757 (R;FR;in French) 

Development of model shaking test method on ground pressur- 
ized by high confining pressure, 15:11097 (R;JP;in Japanese) 

UNDERGROUND MINING 

See also LONGWALL MINING 

intrinsically safe 5-V, 4-A: Rechargeable power supply. Informa- 
tion circular/1989, 15:9934 (R;US) 

UNDERGROUND NUCLEAR POWER PLANTS 

See UNDERGROUND NUCLEAR STATIONS 

UNDERGROUND NUCLEAR STATIONS 

Underground nuclear power station using self-regulating heat- 

pipe controlled reactors, 15:9887 (P;US) 
UNDERGROUND STORAGE 

An assessment of the hydrocarbon and compressed air storage 
potential of Nova Scotia salt deposits, 15:9919 (R;CA) 

Health assessment for Adrian Municipal Well Field, Adrian, Min- 
nesota, Region 5. CERCLIS No. MND980904023. Preliminary 
report, 15:10268 (R;US) 

UNDULATORS 
See WIGGLER MAGNETS 
UNIFIED-FIELD THEORIES 

See also SUPERGRAVITY 

Unification of Yang-Mills theory and superstrings, 15:11790 
(J;US) 

UNIPOLAR TRANSISTORS 
See FIELD EFFECT TRANSISTORS 


UNITED KINGDOM 

Quantitative evaluation of NDE reliability, 15:9836 (BA;US) 
UNITED STATES OF AMERICA 

See USA 
UNIVERSE 

Solitosynthesis: Cosmological evolution of nontopological soli- 
tons, 15:11697 (J;US) 

Statistical fluctuations as the origin of nontopological solitons, 
15:11699 (J;US) 

Underground physics, 15:11687 (RA;SU) 

UNIVERSITIES 
See EDUCATIONAL FACILITIES 
UNIVERSITY OF FLORIDA REACTOR 
See UFTR REACTOR 
UNSTEADY FLOW 
Development of a three-dimensional model for viscous, un- 
steady flow in turbomachinery, 15:10807 (RA;IT;In Italian) 
URANINITES 
Hydrothermal solubility of uraninite, 15:9190 (J;US) 
URANIUM 

A program to obtain reliable photoabsorption cross sections, 
15:11728 (BA;US) 

Complex of techniques of neutron activation analysis of high- 
purity aluminium, 15:10716 (RA;SU;In Russian) 

Determination of Pu, U, Am in sintered mixed oxide fuels by 
gamma-x ray fluorescence. Comparison with chemical analy- 
sis, 15:9191 (R;FR;in French) 

Differential neutron production cross sections and neutron yields 
from stopping-length targets for 113-MeV protons, 15:11813 
(J;US) 

Dose to residents in the vicinity of the feed materials production 
center, 15:9444 (J;US) 

Electroformation of uranium hemispherical shells, 15:9193 
(R;US) 

Hybrid passive-active approach for the assay of mixed uranium 
and plutonium solutions, 15:10688 (R;IT) 

Parametric analysis of space mnuclear-MHD generator for 
gigawatt-level power, 15:9798 (BA;US) 

Quantitative determination of uranium in organic solution by X- 
ray fluorescence, 15:10709 (RA;AR;In Spanish) 
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URANIUM 


The thirtieth annual conference on bioassay, analytical and en- 
vironmental chemistry: Program and extended abstracts, 
15:10682 (R;US) 

Uranium oxide plant process condensate effluent neutralization, 
15:9195 (R;US) 

URANIUM 235 

Mass, charge, and energy distributions in very asymmetric ther- 

mal fission of 2°5U, 15:11825 (R;FR) 
URANIUM 238 

Estimation of measuring scattering indicatrix due to thermal mo- 
tion of nuclei on the blocked resonance absorption of uranium 
238, 15:11848 (RA;SU;In Russian) 

URANIUM 238 TARGET 

Comparison of spallation-model calculations with experiment on 
neutron production in uranium, 15:11824 (RA;SU;In Russian) 

Statistical simulation of neutron interactions with uranium, lead, 
iron and carbon nuclei at neutron energy in the 20-100 MeV 
range, 15:11832 (RA;SU;In Russian) 

URANIUM ALLOYS 

Specific heat of pure and thoriated UBe,3 at low temperatures in 
high magnetic fields, 15:10504 (J;US) 

Ultrasonic verification of the material processing for uranium- 
titanium alloys, 15:11088 (BA;US) 

URANIUM COMPOUNDS 

Heavy-fermion behaviour and superconductivity of UPts-based 

compounds, 15:11914 (R;NL) 
URANIUM DEPOSITS 

Content of unpaired electrons in seeds of plants growing on ura- 
nium containing soils, 15:11378 (RA;SU;in Russian) 

Glutathione content in seeds of plants growing on uranium con- 
taining soils, 15:11377 (RA;SU;In Russian) 

URANIUM DIOXIDE 

Computed tomography and ultrasonic testing of urania fuel pel- 

lets, 15:9196 (BA;US) 
URANIUM HEXAFLUORIDE 

Nuclear criticality safety study of loss of moderation control in 
10-ton and 2 1/2-ton UF, cylinders by KENO V.a computer 
code analyses, 15:9202 (R;US) 

UF, cylinder overpack phenolic foam drop testing, 15:10820 
(R;US) 

URANIUM IONS 
Electron-impact ionization of highly charged ions in lowest-order 
QED theory, 15:11739 (J;US) 
URANIUM ISOTOPES 
See also URANIUM 235 
URANIUM 238 

An expert system for assessing the production and separation 

of plutonium produced in light water reactors, 15:9198 (D;US) 
URBAN AREAS 

Expert systems in transportation, 15:10150 (R;US) 

Health assessment for Harris (Farley Street), Houston, Texas, 
Region 6. CERCLIS No. TXD980745582. Final report, 
15:10326 (R;US) 

Health assessment for Times Beach Site, Times Beach, St. 
Louis County, Missouri, Region 7. CERCLIS No. 
MOD980685226. Final report, 15:11396 (R;US) 

Strategies of district heating and gas supply in communities: 
Aspects of multiple objectives, especially the environment: 
Report 3.5.9, 15:10366 (RA;CA) 

UROGENITAL SYSTEM DISEASES 

Electroroentgenography and its application in diagnosis of gyne- 

cologic diseases, 15:11519 (RA;SU;In Russian) 
US DOD 

Department of Defense Installation-Restoration Program: Re- 
medial action on waste-disposal sites. October 1980-October 
1989 (Citations from the NTIS data base). Report for October 
1980-October 1989, 15:9996 (R;US) 

Test plan for the next Air Force NDE capability and reliability as- 
sessment program, 15:11090 (BA;US) 

US DOE 
See also BNL 
FEED MATERIALS PRODUCTION CENTER 
HANFORD RESERVATION 
IDAHO NATIONAL ENGINEERING LABORATORY 
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LANL 

LAWRENCE LIVERMORE LABORATORY 
ORNL 

OAK RIDGE RESERVATION 

PORTSMOUTH GASEOUS DIFFUSION PLANT 
SANDIA LABORATORIES 

SAVANNAH RIVER PLANT 

WIPP 

Advanced control test operation (ACTO) facility, 15:9754 (BA;US) 

Estimated collective exposures from US Department of Energy 
Operations, 15:9445 (J;US) 

Nuclear waste: Quarterly report on DOE's nuclear waste pro- 
gram as of September 30, 1988, 15:9281 (R;US) 

Population and worker doses at DOE sites and commercial gen- 
erating stations, 15:9840 (J;US) 

The DOE Industrial Energy Conservation Program: Research 
and development in industrial waste energy reduction, 
15:10034 (R;US) 

US NRC 

Title list of documents made publicly available, September 1— 

30, 1989: Volume 11, No. 9, 15:9690 (R;US) 
USA 

See also FEDERAL REGION X 

Introduction to the american presentations (energy conservation 
activities in the USA), 15:10031 (RA;IT) 

Profiles of foreign direct investment in US Energy 1988, 15:9959 
(R;US) 

The U.S. fusion materials program: Status and directions, 
15:11989 (BA;US) 

The challenges of maintaining a high level of service reliability in 
a restructured U.S. electric utility industry: Report 3.4.1, 
15:10058 (RA;CA) 

The cogeneration revolution, 15:10164 (RA;IT) 

The implementation of energy efficiency programs for buildings 
in the United States, 15:10032 (RA;IT) 

US Department of Energy, first radioactive waste repository, 
15:9223 (RA;US) 

UTERINE CERVIX CARCINOMA 
See CARCINOMAS 
UROGENITAL SYSTEM DISEASES 


Vv 


V-1 REACTOR (BOHUNICE) 
See BOHUNICE V-1 REACTOR 
V-2 REACTOR (BOHUNICE) 
See BOHUNICE V-2 REACTOR 
VACUUM FURNACES 
High temperature vacuum furnace for the preparation of 
graphite targets for '*C dating by tandem accelerator mass 
spectrometry, 15:10628 (R;NZ) 
VACUUM SYSTEMS 
Electromagnetic loads and structural response of the CIT vac- 
uum vessel to plasma disruptions, 15:12092 (BA;US) 
Some interruption criteria for short high-frequency vacuum arcs, 
15:12120 (J;US) 
VALENCE ELECTRONS 
See ELECTRONS 
VALVES 
See also RELIEF VALVES 
WATER FAUCETS 
A methodology for determining actuator setup criteria and per- 
forming diagnostics for pneumatically operated valves, 
15:9746 (J;US) 
Backseating MOVs at Susquehanna Steam Electric Station, 
15:9745 (J;US) 
Elements of a total MOV maintenance program, 15:9744 (J;US) 
Technical repair guidelines for the Limitorque Model SMB-00 
valve actuator: Final report, 15:10819 (R;US) 
VANADIUM 
Anomalous proton spin-lattice relaxation at high temperatures 
in bec transition-metal-hydrogen solid-solution systems, 
15:10502 (J;US) 





Hydrogen-transparent metal surfaces produced by use of molten 
salts with very low oxygen and water activities, 15:10790 (J;US) 
Source signatures in cloud water, 15:11363 (BA;US) 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
Anomalous proton spin-lattice relaxation at high temperatures 
in bee transition-metat-hydrogen solid-solution systems, 
15:10502 (J;US) 
VANADIUM BASE ALLOYS 
Evaluation of low activation vanadium alloys for structural mate- 
rial in a fusion reactor, 15:12027 (R;US) 
Response of unirradiated and neutron-irradiated vanadium al- 
loys to Charpy-impact loading, 15:12024 (R;US) 
VANADIUM COMPLEXES 
Solvent-extraction atomic-emission method of high-purity sub- 
stance analysis with the use of inductively coupled plasma 
(Substances: rare earth and yttrium oxides, alkali and alkaline 
earth metal fluorides, nitrates, carbonates.), 15:10713 
(RA;SU;In Russian) 
VANADIUM MINERALS 
See MINERALS 
VANADIUM OXIDES 
Assessment of thin-film batteries based on polymer electrolytes: 
1. Energy density. Technical report, 15:9924 (R;US) 
Assessment of thin-film batteries based on polymer electrolytes: 
3. Specific energy versus specific power. Technical report, 
July 1988-June 1989, 15:9925 (R;US) 
VAPOR DEPOSITED COATINGS 
Chemical vapor deposition of copper and copper oxide thin films 
from copper(l) tert-butoxide, 15:10482 (J;US) 
Nondestructive characterization of beta silicon carbide CVD 
coatings, 15:11008 (BA;US) 
VAPOR INCINERATORS 
See AFTERBURNERS 
VAPORS 
See also WATER VAPOR 
Studies of density distributions in one-dimensional shock- 
induced debris clouds, 15:10852 (R;US) 
VAR COMPENSATORS 
See VAR CONTROL SYSTEMS 
VAR CONTROL SYSTEMS 
Optimal dispatch for unbalanced load in distribution system. Re- 
port for August 1986-July 1987, 15:9907 (R;TW) 
VEHICLES 
See also ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 
Development of a peak-period traffic-assignment capability. Fi- 
nal report, September 1986-August 1988, 15:10153 (R;US) 
Pyroelectric line scanner for remote IR imaging of vehicles, 
15:11267 (BA;US) 
Trends in motor-vehicle emission and fuel-consumption regula- 
tions - 1989 update, 15:11344 (R;NL) 
VELOCIMETERS 
Strengths and limitations of the phase Doppler technique for si- 
multaneous measurements of particle velocity and size, 
15:11268 (BA;US) 
VELOCITY 
Velocity measurement by vortex shedding. Contribution to the 
mass-flow measurement, 15:11749 (R;ES;In Spanish) 
VENTILATION SYSTEMS 
Engineering study, 2101-M HVAC [Heating, Venting and Air- 
Conditioning] upgrade, 15:9325 (R;US) 
Reduction of primary energy consumption in papermachine 
room ventilation, 15:10119 (R;Fl;in Finnish) 
Report on the investigation and research on energy conservation 
technologies of a clean room, 15:10181 (R;JP;in Japanese) 
VENUS REACTOR 
Nuclear research emulsion measurements and the observation 
of proportional counter perturbation factors in VENUS-1, 
15:9756 (BA;US) 
Nuclear research emuslion measurements in VENUS-1, 
15:9765 (R;US) 
VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 


VOLT-AMPERE REACTIVE CONTROL SYS 


VESSELS 

See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 

See CHEMICAL REACTORS 
VESSELS (PRESSURE) 

See PRESSURE VESSELS 
VHF RADIATION 

See RADIOWAVE RADIATION 
VIABILITY 

Viability fluctuations and increased bacteria sensitivity to exter- 
nal factors in conditions of durable cooling, 15:11572 
(RA;SU;In Russian) 

VIBRATION MODES 

See OSCILLATION MODES 
VIBRATIONS (MECHANICAL) 

See MECHANICAL VIBRATIONS 
VINYL CHLORIDE 

Toxicological profile for vinyl chloride. Final report, 15:11629 
(R;US) 

VIRUSES 

Influence of gamma radiation on antibodies fixation on 
polystyrene. Application to ELISA enzyme immunoassay, 
15:11487 (R;FR;In French) 

VISCOSITY 

Gas-saturated bitumen density predictions using the volume- 

translated Peng-Robinson equation of state, 15:9176 (RA;CA) 
VISCOUS FLOW 

Development of a three-dimensional model for viscous, un- 

steady flow in turbomachinery, 15:10807 (RA;IT;In Italian) 
VISION 

Decrements in visual vigilance and perceptual tracking associ- 
ated with small doses of carbon monoxide, 15:11617 (R;US) 

Parallel algorithms for computer vision. Annual report No. 3, 31 
August 1987-31 August 1988, 15:12145 (R;US) 

VOCATIONAL TRAINING 

See TRAINING 

VOGTLE-1 REACTOR 

Experience at a new plant with a safety system functional re- 

view, 15:9855 (J;US) 
VOIDS 

Elastic wave scattering by arbitrarily shaped voids, 15:10855 
(BA;US) 

Extraction of single-void characteristics from ultrasonic 
backscatter from void clusters, 15:10859 (BA;US) 

Ultrasonic detection of voids in ceramic composites, 15:11036 
(BA;US) 

Ultrasonic scattering by a surface-breaking void, 15:10856 
(BA;US) 

VOLATILE MATTER 

Analysis of ambient polar volatile organic compounds using 
chemical ionization-ion trap detector, 15:11337 (R;US) 

Ground water: Volatile organic compounds (VOC's). March 
1975-October 1989 (Citations from the NTIS data base). Re- 
port for March 1975-October 1989, 15:11461 (R;US) 

Health assessment for Eau Claire Municipal Well Field National 
Priorities List (NPL) Site, Eau Claire, Wisconsin, Region 5. 
CERCLIS No. WID980820054. Final report, 15:9990 (R;US) 

Health assessment for Ford Motor Sludge La , Ypsilanti, 
Michigan, Region 5. CERCLIS No. MID981089246. Prelimi- 
nary report, 15:10236 (R;US) 

Health assessment for Ott/Story/Cordova Chemical, Muskegon 
County, Muskegon, Michigan, Region 5. CERCLIS No. 
MID06174240. Preliminary report, 15:10187 (R;US) 

Health assessment for Zanesville Well Fiekd-Essex Plant, 
Zanesville, Ohio, Region 5. CERCLIS No. OHD980794598. 
Preliminary report, 15:11433 (R;US) 

VOLCANISM 

Regional importance of post-6 M.Y. old vocanism in the 
southern Great Basin: Implications for risk assessment of vol- 
canism at the proposed Nuclear Waste Repository at Yucca 
Mountain, Nevada: Annual report No. 10, July 1, 1987—June 
30, 1988, 15:9253 (R;US) 

VOLT-AMPERE REACTIVE CONTROL SYSTEMS 

See VAR CONTROL SYSTEMS 
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VOLTAGE 


VOLTAGE 
See ELECTRIC POTENTIAL 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOLUME 
Fuel consolidation demonstration: Spent-fuel storage area anal- 
ysis, 15:9265 (R;US) 
VORTEX FLOW 
Numerical simulation of unstably stratified sheared flows: [Final 
report], 15:10840 (R;US) 
VORTICES (MAGNETIC) 
See MAGNETIC FLUX 
VULCAIN EXPERIMENT NUCLEAR STUDY 
See VENUS REACTOR 


W 


W MINUS BOSONS 
Electric dipole moment of the W boson and the radiation ampli- 
tude zero, 15:11786 (J;US) 


W PLUS BOSONS 
Electric dipole moment of the W boson and the radiation ampli- 
tude zero, 15:11786 (J;US) 


WAKEFIELD ACCELERATORS 

A temporal study of electron dynamics and temperature in the 
near wake of a conducting body, 15:12064 (BA;US) 

Numerical simulation of the plasma wake field accelerator using 
FRIEZR, 15:12073 (BA;US) 

WALL EFFECTS 

Recycling, inventory and permeation of hydrogen isotopes and 
helium in the first wall of a thermonuclear fusion reactor, 
15:12034 (R;FR) 

WARFARE 

See also CONVENTIONAL WARFARE 

Long-range planning perspectives on nuclear war at sea: Naval 
nuclear crisis management. Final report, September 1987- 
August 1988, 15:11289 (R;US) 

Markets, distribution, and exchange after societal cataclysm, 
15:11292 (R;US) 

Use of the computer code ATR to relate DREO (Defence Re- 
search Establishment Ottawa) experimental results to nuclear 
battlefield threats. Technical note, 15:11290 (R;CA) 

Use of the computer code ATR to relate DREO experimental re- 
sults to nuclear battlefield threats. Technical note, 15:11291 
(R;CA) 

WASHINGTON 

Hanford federal facility agreement and consent order quarterly 
progress report for the period ending September 30, 1989, 
15:9432 (R;US) 

The impact of residential wood combustion on ambient winter- 
time carbon monoxide concentration in residential areas in six 
northwestern cities, 15:11365 (BA;US) 

WASTE BURIAL 
See UNDERGROUND DISPOSAL 


WASTE CHEMICALS 
See CHEMICAL WASTES 


WASTE DISPOSAL 
See also GROUND DISPOSAL 
MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
UNDERGROUND DISPOSAL 
Air Pollution 
Air/Superfund National Technical Guidance Study Series. Vol- 
ume 1. Application of air-pathway analyses for superfund 
activities. Interim report (Final), 15:11350 (R;US) 
Air/Supertund National technical guidance study series. Volume 
4. Procedures for dispersion modeling and air monitoring for 
Superfund air-pathway analysis. Interim report (Final), 
15:11351 (R;US) 


724 ERA Vol. 15, No. 5 


Incinerators 
Experimental investigation of critical fundamental issues in 
hazardous-waste incineration. Final report, January 1984- 
April 1985, 15:10287 (R;US) 


Land Pollution 

Health assessment for Lake City Army Ammunition Plant, Lake 
City, Jackson County, Missouri, Region 7. CERCLIS No. 
MO3213890012. Preliminary report, 15:11445 (R;US) 

Health assessment for Louisiana Army Ammunition Plant, 
Shreveport, Webster County, Louisiana, Region 6. CERCLIS 
No. LA0213820533. Preliminary report, 15:10318 (R;US) 

Health assessment for Savanna Army Depot, Savanna, Carroll 
County, Illinois, Region 5. CERCLIS No. 1L0213820376. Pre- 
liminary report, 15:10207 (R;US) 

Health assessment for Tinker Air Force Base NPL (National 
Priorities List) Site, Oklahoma City, Oklahoma County, Okla- 
homa, Region 6. CERCLIS No. OK1571724391. Final report, 
15:9995 (R;US) 

Health assessment for University of Minnesota Rosemount Re- 
search Center (RRC) NPL (National Priorities List) Site, 
Dakota County, Minnesota, Region 5. CERCLIS No. 
MND980613780. Final report, 15:9979 (R;US) 

In-situ stabilization/solidification of PCB (polychlorinated 
biphenyls)-contaminated soil, 15:11398 (R;US) 

Installation-Restoration Program Stage 3. McClellan Air Force 
Base quality-assurance project plan. Final report, November 
1987-August 1989, 15:10364 (R;US) 

Superfund Record of Decision (EPA Region 3): Hebelka Auto 
Salvage Yard, Weisenburg Township Lehigh County, PA. 
(First remedial action), March 1989, 15:9981 (R;US) 

Superfund Record of Decision (EPA Region 4): Amnicola Dump 
Site, Chattanooga, TN. (First remedial action), March 1989. 
Final report, 15:9980 (R;US) 

Superfund Record of Decision (EPA Region 4): Brown Wood 
Preserving site, Live Oak, Florida (First remedial action) Au- 
gust 1988. Final report, 15:10195 (R;US) 

Superfund Record of Decision (EPA Region 4): Cape Fear 
Wood Preserving, NC. (First Remedial Action), June 1989. Fi- 
nal report, 15:10355 (R;US) 

Superfund Record of Decision (EPA Region 4): Chemtronics, 
NC. (Amendment), April 1989, 15:10354 (R;US) 

Superfund Record of Decision (EPA Region 5): Gales- 
burg/Koppers, IL. (First Remedial Action), June 1989. Final 
report, 15:10353 (R;US) 

Superfund Record of Decision (EPA Region 9): IBM (interna- 
tional Business Machines), San Jose, CA. (First remedial 
action), December 1988. Final report, 15:10286 (R;US) 


Liabilities 
RCRA (Resource Conservation and Recovery Act) liability cov- 
erage for bodily injury and property damage survey results, 
15:10352 (R;US) 


Remedial Action 
Department of Defense Installation-Restoration Program: Re- 
medial action on waste-disposal sites. October 1980-October 
1989 (Citations from the NTIS data base). Report for October 
1980-October 1989, 15:9996 (R;US) 
In-situ stabilization/solidification of PCB (polychlorinated 
biphenyis)-contaminated soil, 15:11398 (R;US) 


Sanitary Landfills 
Municipal-waste combustion ash and leachate characterization 
monofill baseline year. Woodburn Monofill, Woodburn, Ore- 
gon. Final report, 15:10374 (R;US) 
Quantitative analysis of alkyl phosphates using automated cool 
on-column aqueous injection, 15:11415 (R;US) 


Site Surveys 
Installation-Restoration Program technical support document for 
Record of Decision, Cape Lisburne LRRS site. Final report, 
15:10365 (R;US) 
Water Pollution 
Fiscal Year 1988 program report: North Carolina Water Re- 
sources Research Institute, 15:11434 (R;US) 
Fiscal Year 1988 proram report: South Carolina Water Re- 
sources Research Institute, 15:11437 (R;US) 





Health assessment for Lake City Army Ammunition Plant, Lake 
City, Jackson County, Missouri, Region 7. CERCLIS No. 
MO3213890012. Preliminary report, 15:11445 (R;US) 

Health assessment for Louisiana Army Ammunition Plant, 
Shreveport, Webster County, Louisiana, Region 6. CERCLIS 
No. LA0213820533. Preliminary report, 15:10318 (R;US) 

Health assessment for Savanna Army Depot, Savanna, Carroll 
County, Illinois, Region 5. CERCLIS No. 1L0213820376. Pre- 
liminary report, 15:10207 (R;US) 

Health assessment for Tinker Air Force Base NPL (National 
Priorities List) Site, Oklahoma City, Oklahoma County, Okla- 
homa, Region 6. CERCLIS No. OK1571724391. Final report, 
15:9995 (R;US) 

Health assessment for University of Minnesota Rosemount Re- 
search Center (RRC) NPL (National Priorities List) Site, 
Dakota County, Minnesota, Region 5. CERCLIS No. 
MND980613780. Final report, 15:9979 (R;US) 

Installation-Restoration Program Stage 3. McClellan Air Force 
Base quality-assurance project plan. Final report, November 
1987-August 1989, 15:10364 (R;US) 

Superfund Record of Decision (EPA Region 3): Hebelka Auto 
Salvage Yard, Weisenburg Township Lehigh County, PA. 
(First remedial action), March 1989, 15:9981 (R;US) 

Superfund Record of Decision (EPA Region 3): Pub- 
licker/Cuyahoga Wrecking, PA. (First Remedial Action), June 
1989, 15:10357 (R;US) 

Superfund Record of Decision (EPA Region 3): Whitmoyer Lab- 
oratories, PA. (First Remedial Action), June 1989, 15:10356 
(R;US) 

Superfund Record of Decision (EPA Region 4): Amnicola Dump 
Site, Chattanooga, TN. (First remedial action), March 1989. 
Final report, 15:9980 (R;US) 

Superfund Record of Decision (EPA Region 4): Brown Wood 
Preserving site, Live Oak, Florida (First remedial action) Au- 
gust 1988. Final report, 15:10195 (R;US) 

Superfund Record of Decision (EPA Region 4): Cape Fear 
Wood Preserving, NC. (First Remedial Action), June 1989. Fi- 
nal report, 15:10355 (R;US) 

Superfund Record of Decision (EPA Region 4): Chemtronics, 
NC. (Amendment), April 1989, 15:10354 (R;US) 

Superfund Record of Decision (EPA Region 5): Gales- 
burg/Koppers, IL. (First Remedial Action), June 1989. Final 
report, 15:10353 (R;US) 

Superfund Record of Decision (EPA Region 9): IBM (interna- 
tional Business Machines), San Jose, CA. (First remedial 
action), December 1988. Final report, 15:10286 (R;US) 


Water Pollution Monitors 
Geophysical investigation at Hazardous Waste Management 
Site 16, Radford Army Ammunition Plant Radford, Virginia. Fi- 
nal report, 15:11403 (R;US) 


WASTE FORMS 

Radioactive hydrothermal testing in 222-S Building: Safety anal- 
ysis report, 15:9347 (R;US) 

Salt repository project waste package design and licensing 
strategy, 15:9216 (RA;US) 

Solidification/stabilization of technetium in cement-based grouts, 
15:9228 (R;US) 

Waste package component limiting temperature design require- 
ments, 15:9309 (R;US) 


WASTE ISOLATION PILOT PLANT 
See WIPP 


WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE TRANSPORTATION 
A choice of technological futures, 15:9998 (RA;Fl) 
Internship - practical education, 15:10001 (J;US) 
Managing the waste stream: Background information for planning 
source separation programs. Final report, 15:10371 (R;US) 
Optimal beneficiation of global resources, 15:9997 (RA;Fl) 
Research in waste minimization: EPA’s (Environmental Protec- 
tion Agency’s) perspective, 15:10385 (R;US) 


WASTE WATER 


Small-quantity-generator hazardous-waste production and man- 
agement in Florida, 15:10351 (R;US) 

Solid-waste planning manual for local governments, develop- 
ment districts, and councils of government, 15:10383 (R;US) 

Source reduction as an option for municipal waste manage- 
ment, 15:10386 (R;US) 

The Georgia Tech hazardous-waste technical assistance pro- 
gram, 15:10000 (J;US) 

WASTE OILS 

Health assessment for Barrels, Inc., Lansing, Michigan, Region 
5. CERCLIS No. MIDO17188673. Preliminary report, 
15:10230 (R;US) 

Health assessment for G & H Landfill National Priorities List 
(NPL) Site, Macomb County, Michigan, Region 5. CERCLIS 
No. MID980410823. Final report, 15:9982 (R;US) 

Health assessment for Shenandoah Stables NPL (National 
Priorities List) Site, Lincoin County, Missouri, Region 7. CER- 
CLIS No. MOD980685838. Final report, 15:11395 (R;US) 

Health assessment for Wayne Waste (Wayne Reclamation and 
Recycling Co., Inc.), Columbia City, Whitley County, Indiana, 
Region 5. CERCLIS No. IND048989479. Preliminary report, 
15:10227 (R;US) 

WASTE PROCESSING 
See also ANAEROBIC DIGESTION 
MATERIALS RECOVERY 
RADIOACTIVE WASTE PROCESSING 

Health assessment for Cross Brothers NPL (National Priorities 
List) Site, Pembroke, Illinois, Region 5. CERCLIS No. 
ILD980792303. Preliminary report, 15:10198 (R;US) 

Plastic film heat exchanger development project field test at 
Prime Tanning Company, Phase 3, 15:10173 (R;US) 

WASTE PROCESSING PLANTS 

See also RESOURCE RECOVERY FACILITIES 

Decontamination and Waste Treatment Facility for the Lawrence 
Livermore National Laboratory, Livermore, California: Draft, 
15:10171 (R;US) 

WASTE PRODUCT UTILIZATION 

Plastics recycling in the industrial sector: An assessment of the 
opportunities and constraints, 15:10182 (R;US) 

Waste disposal and treatment in the food-processing industry. 
March 1985-October 1989 (Citations from the Biobusiness data 
base). Report for March 1985-October 1989, 15:10358 (R;US) 


WASTE SOLUTIONS 
See LIQUID WASTES 


WASTE TRANSPORTATION 
Transportatior/systems integration, overview and status;and 
storage/rod consolidation program status and plans, 15:9653 
(RA;US) 
WASTE TREATMENT 
See WASTE PROCESSING 


WASTE WATER 

Anaerobic digestion of industrial wastewaters and municipal 
solid wastes - a position study, 15:9484 (R;GB) 

Biodegradation of chemicals at trace concentrations. Final re- 
port, 1 May 1986-30 April 1989, 15:11401 (R;US) 

Evaluation of full-scale activated-sludge systems utilizing pow- 
dered activated-carbon addition with wet-air regeneration, 
15:11452 (R;US) 

Health assessment for Anderson Development Company, 
Adrian, Michigan, Region 5. CERCLIS No. MID002931228. 
Final report, 15:10231 (R;US) 

Health assessment for Atchison, Topeka, and Santa Fe (ATSF) 
Railway Company NPL (National Priorities List) Site, Clovis, 
Curry County, New Mexico, Region 6. CERCLIS No. 
NMD043158591. Final report, 15:10316 (R;US) 

Health assessment for Kem-Pest, Cape Girardeau, Cape Gi- 
rardeau County, Missouri, Region 7. CERCLIS No. 
MOD980631113. Preliminary report, 15:10345 (R;US) 

Interferences at publicly owned treatment works. Report for July 
1985-September 1986, 15:10290 (R;US) 

Management of sludge from Puerto Rico’s regional industrial 
waste-water treatment plant. Phase 2 - dewatering. Technical 
report (Final), 15:10315 (R;PR) 
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WASTE WATER 


Microorganism levels in air near spray irrigation of municipal 
waste water: The Lubbock Infection Surveillance Study, 
15:11322 (R;US) 

Planning model for the control and treatment of storm-water 
runoff through detention storage. Technical report (Final), 
15:11424 (R:PR) 

Sorption of toxic organic compounds on waste-water solids: 
Correlation with fundamental properties, 15:11457 (R;US) 

Transmission of enteric disease associated with wastewater irri- 
gation: A prospective epidemiological study, 15:11417 (R;US) 

Waste disposal and treatment in the food-processing industry. 
March 1985-October 1989 (Citations from the Biobusiness data 
base). Report for March 1985-October 1989, 15:10358 (R;US) 

Waste-treatability tests of spent solvent and other organic waste 
waters, 15:11418 (R;US) 


WASTE-FUELED BOILERS 
See REFUSE-FUELED BOILERS 


WASTEFORMS 
See WASTE FORMS 
WATER 
See also DRINKING WATER 
GROUND WATER 
HOT WATER 
RAIN WATER 
SEAWATER 
WASTE WATER 

Absorbed energy density fluctuations in region of energy ab- 
sorption in a microvolume, 15:11856 (RA;SU;In Russian) 

Comparative calculation of mass stopping powers and electron 
ranges with energy of 20-1000 eV in water and water vapor, 
15:11852 (RA;SU;Iin Russian) 

Evidence of localized wave transmission, 15:11928 (RA;US) 

Influence of COo-gas on pH measurement of soil water, 
15:11374 (R;JP;in Japanese) 

Neutron activation analysis of silicon, germanium and some ma- 
terials of special purity used in their technology, 15:10717 
(RA;SU;in Russian) 

Oil-water separation. February 1971-September 1989 (Citations 
from the US Patent data base). Report for February 1971- 
September 1989, 15:10359 (R;US) 

Packet of Trion application programs for calculation of photon, 
electron and ion radiation effect on micro- and nanovolume by 
method of fluctuation detector, 15:11851 (RA;SU;In Russian) 

Radiolysis gas formation and pressure increase during a critical- 
ity excursion, 15:9867 (J;US) 

Role of distant interactions of rarely ionizing heavy charged par- 
ticles in energy absorption single event spectrum formation, 
15:11858 (RA;SU;In Russian) 

WATER CHEMISTRY 

See also ACID NEUTRALIZING CAPACITY 

Stream chemistry in the southern Blue Ridge: Feasibility of a re- 
gional synoptic sampling approach, 15:11431 (R;US) 

WATER COOLANT 

See WATER 


WATER DISTRIBUTION 
See WATER SUPPLY 


WATER FAUCETS 
Laboratory study of the leaching of lead from water faucets, 
15:11421 (R;US) 
WATER HEATERS 
Residential water heating qualification level analysis, 15:10112 
(R;US) 
WATER MODERATED REACTORS 
See also ATR REACTOR 
BWR TYPE REACTORS 
HFIR REACTOR 
HFR REACTOR 
PWR TYPE REACTORS 
VENUS REACTOR 
Critical heat flux data set for boiling R-12 in uniformly heated 
vertical tubes under transient conditions, 15:10842 (R;IT) 
WATER MODERATOR 
See WATER 
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WATER POLLUTION 

Dry deposition onto aerodynamic surfaces and vegetation. Final 
report, 15:11332 (R;US) 

Fiscal Year 1988 program report: North Carolina Water Re- 
sources Research Institute, 15:11434 (R;US) 

Homogeneous hydrolysis rate constants for selected chlorinated 
methanes, ethanes, ethenes, and propanes, 15:11414 (R;US) 

Municipal-waste combustion ash and leachate characterization 
monofill baseline year. Woodburn Monofill, Woodburn, Ore- 
gon. Final report, 15:10374 (R;US) 

Acidification 

Acid-precipitation studies in Colorado and Wyoming: Interim re- 
port of surveys of Montane amphibians and water chemistry. 
Interim report, 1986-1988, 15:11416 (R;US) 

Bacteria 

Strategies for monitoring the bacteriological quality of water sup- 

ply in distribution systems, 15:11453 (R;US) 
Bioassay 

Environmental monitoring using genetic bioassays, 15:11454 

(R;US) 
Biodegradation 

Biodegradation of chemicals at trace concentrations. Final re- 

port, 1 May 1986-30 April 1989, 15:11401 (R;US) 
Biological Indicators 

Paleoecological analysis of lake-acidification trends in Nrth 
America and Europe using diatoms and chrysophytes. Draft 
report (Final), 15:11460 (R;US) 

Use of Selenastrum capricornutum to assess the toxicity poten- 
tial of surface and ground-water contamination caused by 
chromium waste, 15:11429 (R;US) 

Environmental Exposure 

Health assessment for A.Y. McDonald Foundry, Dubuque, lowa, 
Region 7. CERCLIS No. 1AD005103882. Preliminary report, 
15:10334 (R;US) 

Health assessment for Adrian Municipal Well Field, Adrian, Min- 
nesota, Region 5. CERCLIS No. MND980904023. Preliminary 
report, 15:10268 (R;US) 

Health assessment for Agate Lake Scrap Yard, Cass County, 
Minnesota, Region 5. CERCLIS No. MND980898068. Final 
report, 15:10269 (R;US) 

Health assessment for Algoma City Landfill, Algoma, Wisconsin, 
Region 5. CERCLIS No. WID980610380. Preliminary report, 
15:9991 (R;US) 

Health assessment for Alsco Anaconda National Priorities List 
(NPL) site, Gnadenhutten, Ohio, Region 5. CERCLIS No. 
OHD057243610. Preliminary report, 15:10184 (R;US) 

Health assessment for American Chemical Service, Incorpo- 
rated, Griffith, Lake County, Indiana, Region 5. CERCLIS No. 
IND016360265. Preliminary report, 15:10217 (R;US) 

Health assessment for Arcanum Iron and Metal Co., Arcanum, 
Ohio Region 5. CERCLIS No. OHD017506171. Final report, 
15:10301 (R;US) 

Health assessment for Arkansas City Dump National Priorities List 
(NPL) Site, Arkansas City, Cowley County, Kansas, Region 7. 
CERCLIS No. KSD980500789. Final report, 15:11441 (R;US) 

Health assessment for Arkwood, Inc., Omaha, Boone County, 
Arkansas, Region 6. CERCLIS No. ARD084930148. Prelimi- 
nary report, 15:10322 (R;US) 

Health assessment for Atchison, Topeka, and Santa Fe (ATSF) 
Railway Company NPL (National Priorities List) Site, Clovis, 
Curry County, New Mexico, Region 6. CERCLIS No. 
NMD043158591. Final report, 15:10316 (R;US) 

Health assessment for Auto lon, Kalamazoo County, Michigan, 
Region 5. CERCLIS No. MID980794382. Preliminary report, 
15:10229 (R;US) 

Health assessment for Avenue E Groundwater Contamination, 
Traverse City, Grand Traverse County, Michigan, Region 5. 
CERCLIS No. MID017418559. Preliminary report, 15:9969 
(R;US) 

Health assessment for Aviex, Niles, Michigan, Region 5. CER- 
CLIS No. MID980794556. Final report, 15:10264 (R;US) 

Health assessment for Bee Cee Manufacturing Company, 
Malden, Missouri, Region 7. CERCLIS No. MOD980860522. 
Preliminary report, 15:10341 (R;US) 





Health assessment for Belvidere Municipal Landfill No. 1 Na- 
tional Priorities List (NPL) Site, Belvidere, Boone County, 
Illinois, Region 5. CERCLIS No. ILD980497663. Final report, 
15:10375 (R;US) 

Health assessment for Big D Campground, Kingsville, Ohio, Re- 
gion 5. CERCLIS No. OHD980611735. Preliminary report, 
15:9985 (R;US) 

Health assessment for Buckeye Reclamation Company, St. 
Clairsville, Belmont County, Ohio, Region 5. CERCLIS No. 
OHD980509657. Preliminary report, 15:10283 (R;US) 

Health assessment for Burlington Northern Railroad Brainerd Na- 
tional Priorities List (NPL) Site, Brainerd, Minnesota, Region 5. 
CERCLIS No. MND000686196. Final report, 15:10271 (R;US) 

Health assessment for Burrows Sanitation Landfill National Pri- 
orities List (NPL) Site, Hartford, Van Buren County, Michigan, 
Region 5. CERCLIS No. MID980410617. Final report, 
15:9970 (R;US) 

Health assessment for Charlevoix Municipal Well National Prior- 
ities List (NPL) Site, Charlevoix, Michigan, Region 5. 
CERCLIS No. MID980794390. Final report, 15:10376 (R;US) 

Health assessment for Chem-Dyne Groundwater Investigation, 
Hamilton, Ohio, Region 5. CERCLIS No. OHD074727793. Fi- 
nal report, 15:10284 (R;US) 

Health assessment for Chemcentral, Grand Rapids, Michigan, 
Region 5. CERCLIS No. 980477079. Preliminary report, 
15:10235 (R;US) 

Health assessment for Chemplex Chemical Company, Clinton, 
lowa, Region 7. CERCLIS No. IAD045372836. Preliminary re- 
port, 15:10335 (R;US) 

Health assessment for Cherokee County-Galena Subsite Na- 
tional Oriorities List (NPL) Site, Galena, Cherokee County, 
Kansas, Region 7. CERCLIS No. KSD980741862. Prelimi- 
nary report, 15:10343 (R;US) 

Health assessment for City Disposal Corporation Landfill, Madi- 
son, Wisconsin, Region 5. CERCLIS No. WID980610646. 
Preliminary report, 15:10303 (R;US) 

Health assessment for Cliffs Dow Site, Marquette, Michigan, 
Region 5. CERCLIS No. MiD980679666. Final report, 
15:10239 (R;US) 

Health assessment for Conservation Chemical Company, 
Kansas City, Missouri, Region 7. CERCLIS No. 
MOD000829705. Final report, 15:10342 (R;US) 

Health assessment for Cornhusker Army Ammunition Plant, 
Grand Island, Nebraska, Region 7. CERCLIS No. 
NE2213820234. Preliminary report, 15:11449 (R;US) 

Health assessment for Crab Orchard National Wildlife Refuge, 
Marion, Illinois, Region 5. CERCLIS No. IL8143609487. Final 
report, 15:10199 (R;US) 

Health assessment for Cross Brothers NPL (National Priorities 
List) Site, Pembroke, Illinois, Region 5. CERCLIS No. 
ILD980792303. Preliminary report, 15:10198 (R;US) 

Health assessment for Crystal Chemical Company, Houston, 
Texas, Region 6. CERCLIS No. TXD990707010. Final report, 
15:10324 (R;US) 

Health assessment for Delavan Municipal Well No. 4, Delavan, 
Wisconsin, Region 5. CERCLIS No. WID98082006€2. Prelimi- 
nary report, 15:10302 (R;US) 

Health assessment for Douglas Road Landfill, Mishawake, Indi- 
ana, Region 5. CERCLIS No. IND980607881. Preliminary 
report, 15:10216 (R;US) 

Health assessment for E.H. Schilling Landfill, lronton, Lawrence 
County, Ohio, Region 5. CERCLIS No. OHD980509847. Pre- 
liminary report, 15:10282 (R;US) 

Health assessment for East Bethel Demolition Landfill, East 
Bethel, Minnesota, Region 5. CERCLIS No. MND981088180. 
Preliminary report, 15:10277 (R;US) 

Health assessment for Eau Claire Municipal Well Field National 
Priorities List (NPL) Site, Eau Claire, Wisconsin, Region 5. 
CERCLIS No. WID980820054. Final report, 15:9990 (R;US) 

Health assessment for Electrovoice (Cecil St. Area), Berrien 
County, Michigan, Region 5. CERCLIS No. MID005068143. 
Preliminary report, 15:10238 (R;US) 
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Health assessment for FMC (Fridley), Fridley, Minnesota, Re- 
gion 5. CERCLIS No. MND006481543. Final report, 15:10278 
(R;US) 

Health assessment for Findett Groundwater Site (Hayford 
Bridge Road), St. Charles, Missouri, Region 7. CERCLIS No. 
MOD006333975. Preliminary report, 15:10344 (R;US) 

Health assessment for Firestone Landfill, Noblesville, Indiana, 
Region 5. CERCLIS No. IND980605877. Preliminary report, 
15:11423 (R;US) 

Health assessment for Fisher-Calo Laporte, Laporte, Laporte 
County, Indiana, Region 5. CERCLIS No. IND074315896. 
Preliminary report, 15:10214 (R;US) 

Health assessment for Folkertsma Refuge, Kent County, Grand 
Rapids, Michigan, Region 5. CERCLIS No. MID980609366. 
Preliminary report, 15:10237 (R;US) 

Health assessment for Ford Motor Sludge Lagoon, Ypsilanti, 
Michigan, Region 5. CERCLIS No. MID981089246. Prelimi- 
nary report, 15:10236 (R;US) 

Health assessment for Freeway Sanitary Landfill, Burnsville, 
Minnesota, Region 5. CERCLIS No. MND038384004. Prelimi- 
nary report, 15:10279 (R;US) 

Health assessment for Frit Industries, Walnut Ridge, Arkansas, 
Region 6. CERCLIS No. ARD059636456. Preliminary report, 
15:10321 (R;US) 

Health assessment for Fulbright Landfill, Springfield, Greene 
County, Missouri, Region 7. CERCLIS No. MOD980631139. 
Final report, 15:11444 (R;US) 

Health assessment for G & H Landfill National Priorities List 
(NPL) Site, Macomb County, Michigan, Region 5. CERCLIS 
No. MID980410823. Final report, 15:9982 (R;US) 

Health assessment for Grand Traverse Overall Supply Com- 
pany, Leelanau County, Michigan, Region 5. CERCLIS No. 
MID017418559. Preliminary report, 15:10250 (R;US) 

Health assessment for Gurley Pit, Edmondson, Arkansas, Re- 
gion 6. CERCLIS No. ARD035662469. Final report, 15:10320 
(R;US) 

Health assessment for H. Brown Company, Inc., Kent County, 
Michigan, Region 5. CERCLIS No. MID017015136. Prelimi- 
nary report, 15:10251 (R;US) 

Health assessment for HOD Landfill, Antioch, Lake County, Illi- 
nois, Region 5. CERCLIS No. ILD980605836. Preliminary 
report, 15:10197 (R;US) 

Health assessment for Hagen Farm Site, Stoughton, Wisconsin, 
Region 5. CERCLIS No. WID980610059. Preliminary report, 
15:10311 (R;US) 

Health assessment for Highlands Acid Pit National Priorities List 
(NPL) Site, Harris County, Texas, Region 6. CERCLIS No. 
TXD980514996. Final report, 15:10327 (R;US) 

Health assessment for Hunts Disposal Landfill, Caledonia, Wis- 
consin, Region 5. CERCLIS No. WID980511919. Preliminary 
report, 15:9989 (R;US) 

Health assessment for Industrial Transformer NPL (National Pri- 
orities List) Site, Houston, Harris County, Texas, Region 6. 
Final report, 15:10328 (R;US) 

Health assessment for International Mineral and Chemical Cor- 
poration (IMC) East Plant NPL (National Priorities List) 
Site, Terre Haute, Indiana, Region 5. CERCLIS No. 
INT190010876. Final report, 15:10213 (R;US) 

Health assessment for lonia City Landfill, lonia, Michigan, Re- 
gion 5. CERCLIS No. MID980794416. Preliminary report, 
15:10252 (R;US) 

Health assessment for J and L Landfill, Rochester Hills, Oak- 
land County, Michigan, Region 5. CERCLIS No. 
MID0980609440. Preliminary report, 15:10253 (R;US) 

Health assessment for John Deere Dubuque Works National 
Priorities List (NPL) Site, Dubuque, Dubuque County, lowa, 
Region 7. CERCLIS No. IAD005269527. Final report, 
15:10336 (R;US) 

Health assessment for Joliet Army Plant (Manufacturing Area), 
Joliet, Illinois, Region 5. CERCLIS No. IL7213820460. Prelim- 
inary report, 15:10203 (R;US) 

Health assessment for Joliet Army Plant, Joliet, Illinois, Region 
5. CERCLIS No. 1L0210090049. Preliminary report, 15:10202 
(R;US) 
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Health assessment for Joslyn Manufacturing and Supply Com- 
pany, Brooklyn Center, Minnesota, Region 5. CERCLIS No. 
MND044799856. Preliminary report, 15:10280 (R;US) 

Health assessment for KL Avenue Landfill, Kalamazoo County, 
Michigan, Region 5. CERCLIS No. MID980506463. Prelimi- 
nary report, 15:10254 (R;US) 

Health assessment for Kem-Pest, Cape Girardeau, Cape Gi- 
rardeau County, Missouri, Region 7. CERCLIS No. 
MOD980631113. Preliminary report, 15:10345 (R;US) 

Health assessment for Kent City Mobile Home Park, Kent City, 
Michigan, Region 5. CERCLIS No. MID981089915. Prelimi- 
nary report, 15:10378 (R;US) 

Health assessment for Koch Refining Company, Rosemount, 
Minnesota, Region 5. CERCLIS No. MND000686071. Prelimi- 
nary report, 15:9141 (R;US) 

Health assessment for Kohler Company Landfill, Kohler, Wis- 
consin, Region 5. CERCLIS No. WID006013225. Preliminary 
report, 15:10300 (R;US) 

Health assessment for Koppers Coke, St. Paul, Minnesota, Re- 
gion 5. CERCLIS No. MND000819359. Preliminary report, 
15:10281 (R;US) 

Health assessment for Koppers Company, Inc. National Priori- 
ties List (NPL) Site, Galesburg, Illinois, Region 5. CERCLIS 
No. ILD990817991. Final report, 15:10212 (R;US) 

Health assessment for Koppers Company, Inc., National Priori- 
ties List (NPL) Site, Texarkana, Texas, Region 6. CERCLIS 
No. TXD980623904. Final report, 15:10329 (R;US) 

Health assessment for Kummer Sanitary Landfill, North- 
ern Township, Minnesota, Region 5. CERCLIS No. 
MND980904049. Final report, 15:10379 (R;US) 

Health assessment for LaGrande Sanitary Landfill, La 
Grand Township, Minnesota, Region 5. CERCLIS No. 
MND981090483. Preliminary report, 15:11427 (R;US) 

Health assessment for Lacks Industries, Inc., Grand Rapids, 
Kent County, Michigan, Region 5. CERCLIS No. 
MID006014666. Preliminary report, 15:10255 (R;US) 

Health assessment for Lake City Army Ammunition Plant, Lake 
City, Jackson County, Missouri, Region 7. CERCLIS No. 
MO3213890012. Preliminary report, 15:11445 (R;US) 

Health assessment for Lake Sandy Jo Landfill, Gary, Indiana, 
Region 5. CERCLIS No. IND980500524. Final report, 
15:9968 (R;US) 

Health assessment for Lauer 1 Sanitary Landfill, Menomonee 
Falls, Wisconsin, Region 5. CERCLIS No. WID058735994. 
Preliminary report, 15:9988 (R;US) 

Health assessment for LeHillier Mankato Site, Mankato, Min- 
nesota, Region 5. CERCLIS No. MND980792469. Final 
report, 15:10272 (R;US) 

Health assessment for Lee Chemical, Liberty, Missouri, Region 
7. CERCLIS No. MOD980853519. Preliminary report, 
15:10346 (R;US) 

Health assessment for Lemberger Fly Ash Landfill, Whitelaw, 
Wisconsin, Region 5. CERCLIS No. WID980901243. Prelimi- 
nary report, 15:11432 (R;US) 

Health assessment for Lemberger Transport and Recycle Land- 
fill, Whitelaw, Wisconsin, Region 5. CERCLIS No. 
WID056247208. Preliminary report, 15:10299 (R;US) 

Health assessment for Lindsay Manufacturing Company, Lind- 
say, Nebraska, Region 7. CERCLIS No. NED068645696. 
Preliminary report, 15:10349 (R;US) 

Health assessment for Long Prairie ground water contamination 
site, Long Prairie, Minnesota, Region 5. CERCLIS No. 
MND980904072. Final report, 15:10273 (R;US) 

Health assessment for Louisiana Army Ammunition Plant, 
Shreveport, Webster County, Louisiana, Region 6. CERCLIS 
No. LA0213820533. Preliminary report, 15:10318 (R;US) 

Health assessment for MacGillis and Gibbs Company/Bell Lum- 
ber and Pole Company, New Brighton, Minnesota, Region 5. 
CERCLIS No. MND006192694. Preliminary report, 15:10274 
(R;US) 

Health assessment for Main Street Well Field, Elkhart, Indiana, 
Region 5. CERCLIS No. IND980794358. Preliminary report, 
15:9967 (R;US) 
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Health assessment for Mason County Landfill National Priorities 
List (NPL) Site, Pere Marquette Township, Mason County, 
Michigan, Region 5. CERCLIS No. MID980794465. Final re- 
port, 15:9983 (R;US) 

Health assessment for Master Disposal Service Landfill, Wauke- 
sha County, Brookfield, Wisconsin, Region 5. CERCLIS No. 
WID980820070. Preliminary report, 15:10298 (R;US) 

Health assessment for McCarty’s Bald Knob Landfill, Mt. Ver- 
non, Indiana, Region 5. CERCLIS No. IND980500417. 
Preliminary report, 15:10225 (R;US) 

Health assessment for McGraw-Edison Corporation, Calhoun 
County, Michigan, Region 5. CERCLIS No. MID005339676. 
Preliminary report, 15:10256 (R;US) 

Health assessment for Metal Working Shop Site, Lake Ann, 
Michigan, Region 5. CERCLIS No. MID980992952. Prelimi- 
nary report, 15:10257 (R;US) 

Health assessment for Metamora Landfill Site, Lapeer County, 
Metamora Township, Michigan, Region 5. CERCLIS No. 
MID980506562. Preliminary report, 15:10258 (R;US) 

Health assessment for Michigan Disposal Service (Cork Street 
Landfill), alamazoo County, Michigan, Region 5. CERCLIS 
No. MID000775957. Preliminary report, 15:10259 (R;US) 

Health assessment for Midwest Industrial Waste Disposal Com- 
pany, Inc. (Midco Il) NPL (National Priorities List) Site, 5900 
Industrial Highway, Gary, Indiana, Region 5. CERCLIS No. 
IND980679559. Final report, 15:10224 (R;US) 

Health assessment for Midwest Manufacturing/North Farm, Kel- 
logg, lowa, Region 7. CERCLIS No. IAD069625655. Final 
report, 15:10337 (R;US) 

Health assessment for Monroe Auto Equipment Company, 
Cozad, Nebraska, Region 7. CERCLIS No. NED007263619. 
Preliminary report, 15:10350 (R;US) 

Health assessment for Moss-American, Milwaukee, Wisconsin, 
Region 5. CERCLIS No. WID039052626. Preliminary report, 
15:10297 (R;US) 

Health assessment for Motor Wheel Incorporated, Ingham 
County, Michigan, Region 5. CERCLIS No. MID980702989. 
Preliminary report, 15:10260 (R;US) 

Health assessment for Muskego Sanitary Landfill, Muskego, 
Wisconsin, Region 5. CERCLIS No. WID00713180. Prelimi- 
nary report, 15:10307 (R;US) 

Health assessment for NL Industries/Taracorp Lead Site, Gran- 
ite City, Madison County, Illinois, Region 5. CERCLIS No. 
1LD096731468. Preliminary report, 15:10211 (R;US) 

Health assessment for National Industrial Environmental Ser- 
vices, Furley, Kansas, Region 7. CERCLIS No. 
KSD070902952. Final report, 15:11442 (R;US) 

Health assessment for National Lead Industries/Taracorp/Gokden 
Auto, St. Louis Park, Minnesota, Region 5. CERCLIS No. 
MND097891634. Final report, 15:10275 (R;US) 

Health assessment for National Presto Industries, Eau Claire, 
Wisconsin, Region 5. CERCLIS No. WID006196174. Prelimi- 
nary report, 15:10310 (R;US) 

Health assessment for New Lyme Landfill, Ashtabula, Ohio, Re- 
gion 5. CERCLIS No. OHD980794614. Final report, 15:10291 
(R;US) 

Health assessment for Ninth Avenue Dump National Priorities 
List (NPL) Site, Gary, Indiana, Region 5. CERCLIS No. 
IND980794432. Final report, 15:10223 (R;US) 

Health assessment for North Bronson Industrial Area, Branch 
County, Michigan, Region 5. CERCLIS No. MID005480900. 
Preliminary report, 15:10261 (R;US) 

Health assessment for North U Drive, Springfield, Missouri, Re- 
gion 7. CERCLIS No. MOD007163108. Preliminary report, 
15:11446 (R;US) 

Health assessment for Northernaire Plating Company National 
Priorities List (NPL) Site, Cadillac, Michigan, Region 5. CER- 
CLIS No. MID020883609. Final report, 15:10262 (R;US) 

Health assessment for Nowers Landfill National Priorities List 
(NPL) Site, Pickaway County, Ohio, Region 5. CERCLIS No. 
OHD980509616. Final report, 15:10285 (R;US) 

Health assessment for Oak Grove Sanitary Landfill, Oak 
Grove Township, Minnesota, Region 5. CERCLIS No. 
MND980904056. Final report, 15:9976 (R;US) 





Health assessment for Oakdale Disposal Site, (ODS) National 
Priorities List (NPL) Site, Washington County, Minnesota, Re- 
gion 5. CERCLIS No. MND980609515. Final report, 15:9977 
(R;US) 

Health assessment for Obee Road NPL (National Priorities List) 
Site, Obeeville, Kansas, Region 7. CERCLIS No. 
KSD980631766. Final report, 15:11443 (R;US) 

Health assessment for Old Mill Site, Rock Creek, Ohio, Region 5. 
CERCLIS No. OHD980510200. Final report, 15:10292 (R;US) 

Health assessment for Olmsted County Sanitary Landfill, 
Oronoco Township, Minnesota, Region 5. CERCLIS No. 
MND000874354. Preliminary report, 15:11425 (R;US) 

Health assessment for Onalaska Municipal Landfill, Onalaska, 
Wisconsin, Region 5. CERCLIS No. WID980821656. Final re- 
port, 15:9993 (R;US) 

Health assessment for Organic Chemicals, Inc., Grandville, 
Michigan, Region 5. CERCLIS No. MID990858003. Prelimi- 
nary report, 15:10186 (R;US) 

Health assessment for Ormet, Hannibal, Monroe County, Ohio, 
Region 5. CERCLIS No. OHD004379970. Preliminary report, 
15:10293 (R;US) 

Health assessment for Ossineke ground water (Ossineke Resi- 
dential Wells), Ossineke, Michigan, Region 5. CERCLIS No. 
MID980794440. Preliminary report, 15:10373 (R;US) 

Health assessment for Ott/Story/Cordova Chemical, Muskegon 
County, Muskegon, Michigan, Region 5. CERCLIS No. 
MiD06174240. Preliminary report, 15:10187 (R;US) 

Health assessment for Outboard Marine Corporation, 
Waukegan, Illinois, Region 5. CERCLIS No. ILD000802827. 
Preliminary report, 15:10210 (R;US) 

Health assessment for Packaging Corporation of America, Filer 
City, Manistee County, Michigan, Region 5. CERCLIS No. 
MID980794747. Preliminary report, 15:10188 (R;US) 

Health assessment for Pagel’s Pit, Rockford, Illinois, Region 5. 
CERCLIS No. ILD980606685. Preliminary report, 15:10209 
(R;US) 

Health assessment for Parson's Casket Hardware, Belvedere, 
Illinois, Region 5. CERCLIS No. ILD005252432. Preliminary 
report, 15:10208 (R;US) 

Health assessment for Perham Arsenic National Priorities List 
(NPL) Site, Perham, Minnesota, Region 5. CERCLIS No. 
MND980609572. Final report, 15:9975 (R;US) 

Health assessment for Petoskey Municipal Well/Petoskey Man- 
ufacturing Co., Petoskey, Michigan, Region 5. CERCLIS No. 
MID006013049. Preliminary report, 15:10189 (R;US) 

Health assessment for Pine Bend Sanitary Landfill, Inver 
Grove Heights, Minnesota, Region 5. CERCLIS No. 
MND000245795. Preliminary report, 15:9974 (R;US) 

Health assessment for Powell Road Landfill, Dayton, Mont- 
gomery County, Ohio, Region 5. CERCLIS No. 
OHD000382663. Preliminary report, 15:10380 (R;US) 

Health assessment for Prestolite Battery Division, Vincennes, 
Knox County, Indiana, Region 5. CERCLIS No. 
IND006377048. Preliminary report, 15:10221 (R;US) 

Health assessment for Quality Plating, Sikeston, Missouri, Re- 
gion 7. CERCLIS No. MOD980860555. Preliminary report, 
15:10347 (R;US) 

Health assessment for Reilly Tar and Chemical Company, Mar- 
ion County, Indianapolis, Indiana, Region 5. CERCLIS No. 
IND000807107. Preliminary report, 15:10220 (R;US) 

Health assessment for Reilly Tar and Chemical Corporation 
Site, St. Louis Park, Hennepin County, Minnesota, Region 5. 
CERCLIS No. MND980609804. Preliminary report, 15:10247 
(R;US) 

Health assessment for Republic Steel Quarry, Elyria, Lorain 
County, Ohio, Region 5. CERCLIS No. OHD980903447. Pre- 
liminary report, 15:10294 (R;US) 

Health assessment for Ritari Post and Pole Site, Sebeka, Min- 
nesota, Region 5. CERCLIS No. MND980904064. Preliminary 
report, 15:10246 (R;US) 

Health assessment for Rockwell International, Allegan, Michi- 
gan, Region 5. CERCLIS No. MID006028062. Preliminary 
report, 15:10190 (R;US) 
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Health assessment for Rose Township/Demode Road, Oakland 
County, Michigan, Region 5. CERCLIS No. MID980499842. 
Final report, 15:10191 (R;US) 

Health assessment for Roto-Finish Company, Kalamazoo, 
Michigan, Region 5. CERCLIS No. MiID005340088. Prelimi- 
nary report, 15:10192 (R;US) 

Health assessment for SCA Independent Landfill, Muskegon 
County, Michigan, Region 5. CERCLIS No. MID000724930. 
Preliminary report, 15:10193 (R;US) 

Health assessment for Sanitary Landfill Company, Dayton, 
Ohio, Region 5. CERCLIS No. OHD093895787. Preliminary 
report, 15:9986 (R;US) 

Health assessment for Savanna Army Depot, Savanna, Carroll 
County, Illinois, Region 5. CERCLIS No. 1L0213820376. Pre- 
liminary report, 15:10207 (R;US) 

Health assessment for Schmalz Dump NPL (National Priorities 
Lst) Site, Harrison, Wisconsin, Region 5. CERCLIS No. 
WID980820096. Final report, 15:9992 (R;US) 

Health assessment for Scrap Processing, Inc., Taylor 
County, Medford, Wisconsin, Region 5. CERCLIS No. 
WID046536785. Preliminary report, 15:10309 (R;US) 

Health assessment for Shaw Avenue Dump, Charles City, lowa, 
Region 7. CERCLIS No. IAD980630560. Preliminary report, 
15:10382 (R;US) 

Health assessment for Sheffield (US Ecology, Inc.), Sheffield, 
Bureau County, illinois, Region 5. CERCLIS No. 
ILD045063450. Preliminary report, 15:10206 (R;US) 

Health assessment for Sheridan Disposal Services (SDS) Pro- 
posed National Priorities List Site, Hemstead, Texas, Region 6. 
CERCLIS No. TXD062132147. Final report, 15:10332 (R;US) 

Health assessment for Shiawassee River, Livingston and Shi- 
awassee Counties, Michigan, Region 5. CERCLIS No. 
MID980794473. Preliminary report, 15:10243 (R;US) 

Health assessment for Skinner Landfill, West Chester, Butler 
County, Ohio, Region 5. CERCLIS No. OHD063963714. Pre- 
liminary report, 15:9987 (R;US) 

Health assessment for Solid State Circuits, Republic, Missouri, 
Region 7. CERCLIS No. MOD980854111. Preliminary report, 
15:10348 (R;US) 

Health assessment for South Andover National Priorities List 
(NPL) Site, Andover, Minnesota, Region 5. CERCLIS No. 
MND980609614. Final report, 15:10245 (R;US) 

Health assessment for South Cavalcade National Priorities List 
(NPL) Site, Houston, Harris County, Texas, Region 6. CER- 
CLIS No. TXD980810386. Final report, 15:10333 (R;US) 

Health assessment for South Point Plant, South Point, Ohio, 
Region 5. CERCLIS No. OHD071650592. Preliminary report, 
15:10295 (R;US) 

Health assessment for Southside Sanitary Landfill, Indianapolis, 
Indiana, Region 5. CERCLIS No. IND980607360. Preliminary 
report, 15:9966 (R;US) 

Health assessment for Southwest Ottawa County Landfill, Ot- 
tawa County, Michigan, Region 5. CERCLIS No. 
MID980608780. Preliminary report, 15:9972 (R;US) 

Health assessment for Spartan Chemical Company, Wyoming, 
Michigan, Region 5. CERCLIS No. MID079300125. Prelimi- 
nary report, 15:10242 (R;US) 

Health assessment for Spickler Landfill, Spencer, Wisconsin, 
Region 5. CERCLIS No. WID980902969. Preliminary report, 
15:10381 (R;US) 

Health assessment for Springfield Township Dump Site, Oak- 
land County, Michigan, Region 5. CERCLIS No. 
MID980499966. Final report, 15:9971 (R;US) 

Health assessment for St. Augusta Sanitary Landfill/Engen 
Dump, St. Augusta Township, Minnesota, Region 5. CERCLIS 
No. MND981002256. Preliminary report, 15:9973 (R;US) 

Health assessment for St. Louis River/US Steel, St. Louis 
River/Interlake/Duluth Tar, Duluth, Minnesota, Region 5. 
CERCLIS No. MND039045430. Final report, 15:10244 (R;US) 

Health assessment for St. Regis Paper Company National Prior- 
ities List (NPL) Site, Cass Lake, Minnesota, Region 5. 
CERCLIS No. MND057597940. Final report, 15:10248 (R;US) 
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Health assessment for Stauffer Chemical Company, Chicago 
Heights, Illinois, Region 5. CERCLIS No. ILD005110143. Pre- 
liminary report, 15:10205 (R;US) 

Health assessment for Stoughton City Landfill, Stoughton, Wis- 
consin, Region 5. CERCLIS No. WID980901219. Preliminary 
report, 15:10308 (R;US) 

Health assessment for Strother Field Industries Park, Winfield, 
Winfield-Arkansas City, Cowley County, Kansas, Region 7. 
CERCLIS No. KSD980862726. Preliminary report, 15:10340 
(R;US) 

Health assessment for Sturgis Municipal Wells, St. Joseph 
County, Michigan, Region 5. CERCLIS No. MID980703011. 
Preliminary report, 15:10241 (R;US) 

Health assessment for Summit National NPL (National Priorities 
List) Site, Deerfield, Portage County, Ohio, Region 5. CER- 
CLIS No. OHD980609994. Final report, 15:10296 (R;US) 

Health assessment for TRW Proposed National Priorities List 
(NPL) Site, Minerva, Stark County, Ohio, Region 5. CERCLIS 
No. OHD004179339. Final report, 15:10306 (R;US) 

Health assessment for Tenth Street Dump/Junkyard Site, Okla- 
homa City, Oklahoma, Region 6. CERCLIS No. 
OKD980620967. Preliminary report, 15:9994 (R;US) 

Health assessment for Thermo Chem, Inc., Muskegon, Michi- 
gan, Region 5. CERCLIS No. MID044567162. Preliminary 
report, 15:10194 (R;US) 

Health assessment for Times Beach Site, Times Beach, St. 
Louis County, Missouri, Region 7. CERCLIS No. 
MOD980685226. Final report, 15:11396 (R;US) 

Health assessment for Tinker Air Force Base NPL (National 
Priorities List) Site, Oklahoma City, Oklahoma County, Okla- 
homa, Region 6. CERCLIS No. OK1571724391. Final report, 
15:9995 (R;US) 

Health assessment for Tomah Sanitary Landfill, Monroe County, 
Tomah, Wisconsin, Region 5. CERCLIS No. WID980610307. 
Preliminary report, 15:10312 (R;US) 

Health assessment for Torch Lake, Houghton County, Michigan, 
Region 5. CERCLIS No. MID980901946. Preliminary report, 
15:11422 (R;US) 

Health assessment for Tri-County Landfil/Waste Management, 
Douth Elgin, Illinois, Region 5. CERCLIS No. ILD048306138. 
Preliminary report, 15:9965 (R;US) 

Health assessment for Tri-State Piating, Bartholomew County, 
Columbus, indiana, Region 5. CERCLIS No. 006038764. Pre- 
liminary report, 15:10226 (R;US) 

Health assessment for Twin Cities Air Force Reserve Base Small 
Arms Range Landfill, Minneapolis, Minnesota, Region 5. CER- 
CLIS No. MN8570024275. Preliminary report, 15:9978 (R;US) 

Health assessment for Union Carbide Disposal/Red Oak City 
Landfill, Red Oak, lowa, Region 7. CERCLIS No. 
IAD980632509. Preliminary report, 15:10338 (R;US) 

Health assessment for Union Scrap Iron and Metal Company, 
Minneapolis, Minnesota, Region 5. CERCLIS No. 
MND0229491 92. Preliminary report, 15:10249 (R;US) 

Health assessment for United Scrap Lead Site, Miami County, 
Ohio, Region 5. CERCLIS No. OHD018392928. Final report, 
15:10305 (R;US) 

Health assessment for University of Minnesota Rosemount Re- 
search Center (RRC) NPL (National Priorities List) Site, 
Dakota County, Minnesota, Region 5. CERCLIS No. 
MND980613780. Final report, 15:9979 (R;US) 

Health assessment for Valley Park Tce, Valley Park, Missouri, 
Region 7. CERCLIS No. MOD980968341. Preliminary report, 
15:11447 (R;US) 

Health assessment for Van Dale Junkyard, Marietta, Ohio, Re- 
gion 5. CERCLIS No. OHD980794606. Preliminary report, 
15:10304 (R;US) 

Health assessment for Velsicol Chemical Corporation (St. Louis 
Plant Site), Gratiot County, Michigan, Region 5. CERCLIS 
No. MID000722439. Preliminary report, 15:10265 (R;US) 

Health assessment for Velsicol Chemical Corporation NPL (Na- 
tional Priorities List) Site, Marshall, Clark County, Illinois, 
Region 5. CERCLIS No. 1ILD000814673. Final report, 
15:10218 (R;US) 
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Health assessment for Vogel Paint and Wax, Maurice, Sioux 
County, lowa, Region 7. CERCLIS No. |AD980630487. Final 
report, 15:10339 (R;US) 

Health assessment for Waite Park ground-water contamination 
site, Waite Park, Minnesota, Region 5. CERCLIS No. 
MND981002249. Final report, 15:10377 (R;US) 

Health assessment for Washington County Landfill National Pri- 
orities List (NPL) Site, Lake Elmo, Washington County, 
Minnesota, Region 5. CERCLIS No. MND980704738. Final 
report, 15:11426 (R;US) 

Health assessment for Waste Disposal Engineering, Inc. Sani- 
tary Landfill site, Andover, Minnesota, Region 5. CERCLIS 
No. MND9806091 19. Final report, 15:9964 (R;US) 

Health assessment for Waste Management of Michigan, Ottawa 
County, Holland, Michigan, Region 5. CERCLIS No. 
MID060179587. Preliminary report, 15:10266 (R;US) 

Health assessment for Wayne Waste (Wayne Reclamation and 
Recycling Co., Inc.), Columbia City, Whitley County, Indiana, 
Region 5. CERCLIS No. IND048989479. Preliminary report, 
15:10227 (R;US) 

Health assessment for Wedzeb Enterprises, Inc., Lebanon, Indi- 
ana, Region 5. CERCLIS No. IND980794374. Preliminary 
report, 15:10228 (R;US) 

Health assessment for Wheeling Disposal Service, Amazonia, 
Missouri, Region 7. CERCLIS No. MOD000830554. Prelimi- 
nary report, 15:11448 (R;US) 

Health assessment for Whitehall Wells, Whitehall, Michigan, 
Region 5. CERCLIS No. MID980701254. Preliminary report, 
15:10267 (R;US) 

Health assessment for Whittaker Corporation National Priorities 
List (NPL) Site, Minneapolis, Hennepin County, Minnesota, 
Region 5. CERCLIS No. MND006252233. Final report, 
15:10183 (R;US) 

Health assessment for Windom Dump, Windom, Minnesota, Re- 
gion 5. CERCLIS No. MND980034516. Final report, 15:10372 
(R;US) 

Health assessment for Zanesville Well Field-Essex Plant, 
Zanesville, Ohio, Region 5. CERCLIS No. OHD980794598. 
Preliminary report, 15:11433 (R;US) 

Environmental Transport 

Fiscal Year 1988 proram report: South Carolina Water Re- 

sources Research Institute, 15:11437 (R;US) 


Odor 
Odor Pollution. March 1977-November 1989 (Citations from the 
NTIS data base). Report for March 1977-November 1989, 
15:11357 (R;US) 
Regional Analysis 
Relationship between annual runoff and watershed area for the 
eastern United States, 15:11428 (R;US) 


Remedial Action 

Health assessment for A and F Materials Company, Greenup, 
Illinois, Region 5. CERCLIS No. ILD980397079. Final report, 
15:10204 (R;US) 

Health assessment for Acme Solvents Reclamation, Inc., Win- 
nebago County,  Iilinois, Region 5. CERCLIS No. 
ILD053219259. Final report, 15:10201 (R;US) 

Health assessment for Bayou Sorrel, Bayou Sorrel, Louisiana, 
Region 6. CERCLIS No. LAD980745541. Final report, 
15:10319 (R;US) 

Health assessment for Boise Cascade (BC) National Priorities 
List (NPL) Site, Fridley, Anoka County, Minnesota, Region 5. 
CERCLIS No. MND053417515. Final report, 15:10270 (R;US) 

Health assessment for Minker/Stout/Romaine Creek Site, Impe- 
rial, Jefferson County, Missouri, Region 7. CERCLIS No. 
MOD980741912. Final report, 15:11394 (R;US) 

Health assessment for Novaco Industries National Priorities List 
(NPL) Site, Temperance, Michigan, Region 5. CERCLIS No. 
MID084566900. Final report, 15:10263 (R;US) 

Health assessment for Nutting Truck and Caster Com- 
pany, Faribault, Minnesota, Region 5. CERCLIS No. 
MND006154017. Final report, 15:10276 (R;US) 

Health assessment for Old Inger, Ascension Parish, Darrow, 
Louisiana, Region 6. CERCLIS No. LAD980745533. Final re- 
port, 15:10317 (R;US) 





Health assessment for Royal Hardage Industrial Hazardous 
Waste Land Disposal Facility, Criner, Oklahoma, Region 6. 
CERCLIS No. OKD000400093. Final report, 15:10323 (R;US) 

Health assessment for Seymour Recycling Corporation, Sey- 
mour, Indiana, Region 5. CERCLIS No. IND040313017. Final 
report, 15:10219 (R;US) 

Installation-Restoration Program Stage 3. McClellan Air Force 
Base quality-assurance project plan. Final report, November 
1987-August 1989, 15:10364 (R;US) 

Method of removing and detoxifying a phosphorus-based sub- 
stance, 15:11469 (P;US) 

Superfund Record of Decision (EPA Region 1): Pinette’s Sal- 
vage Yard, Aroostook County, ME. (First remedial action), 
May 1989. Final report, 15:10240 (R;US) 

Superfund Record of Decision (EPA Region 3): Hebelka Auto 
Salvage Yard, Weisenburg Township Lehigh County, PA. 
(First remedial action), March 1989, 15:9981 (R;US) 

Superfund Record of Decision (EPA Region 3): Pub- 
licker/Cuyahoga Wrecking, PA. (First Remedial Action), June 
1989, 15:10357 (R;US) 

Superfund Record of Decision (EPA Region 3): Whitmoyer Lab- 
oratories, PA. (First Remedial Action), June 1989, 15:10356 
(R;US) 

Superfund Record of Decision (EPA Region 4): Amnicola Dump 
Site, Chattanooga, TN. (First remedial action), March 1989. 
Final report, 15:9980 (R;US) 

Superfund Record of Decision (EPA Region 4): Brown Wood 
Preserving site, Live Oak, Florida (First remedial action) Au- 
gust 1988. Final report, 15:10195 (R;US) 

Superfund Record of Decision (EPA Region 4): Cape Fear 
Wood Preserving, NC. (First Remedial Action), June 1989. Fi- 
nal report, 15:10355 (R;US) 

Superfund Record of Decision (EPA Region 4): Chemtronics, 
NC. (Amendment), April 1989, 15:10354 (R;US) 

Superfund Record of Decision (EPA Region 5): Gales- 
burg/Koppers, IL. (First Remedial Action), June 1989. Final 
report, 15:10353 (R;US) 

Superfund Record of Decision (EPA Region 9): IBM (Interna- 
tional Business Machines), San Jose, CA. (First remedial 
action), December 1988. Final report, 15:10286 (R;US) 

US progress in implementing the Great Lakes Water Quality 
Agreement: Annex reports to the international joint commis- 
sion, 1988. Final report, 15:11459 (R;US) 


Sanitary Landfills 

Health assessment for Coshocton, City Landfill, Coshocton, 
Ohio, Region 5. CERCLIS No. OHD980509830. Final report, 
15:9984 (R;US) 

Sediments 

EPA/ORD (Environmental Protection Agency/Office of Research 
and Development) role and perspective in sediment research, 
15:11455 (R;US) 

Water Chemistry 

Stream chemistry in the southern Blue Ridge: Feasibility of a re- 

gional synoptic sampling approach, 15:11431 (R;US) 
WATER POLLUTION CONTROL 

Biodegradation modeling at aviation-fuel spill site, 15:9140 
(R;US) 

Mechanisms and process selection criteria for waste water 
treatment in petroleum production, 15:9137 (RA;CA) 

Planning model for the control and treatment of storm-water 
runoff through detention storage. Technical report (Final), 
15:11424 (R;PR) 

WATER POLLUTION MONITORS 

Evaluation of trend-detection techniques for use in water-quality 
monitoring programs, 15:11410 (R;US) 

Geophysical investigation at Hazardous Waste Management 
Site 16, Radford Army Ammunition Plant Radford, Virginia. Fi- 
nal report, 15:11403 (R;US) 

WATER QUALITY 

Developing data quality objectives for aquifer tests, 15:11462 
(R;US) 

Evaluation of trend-detection techniques for use in water-quality 
monitoring programs, 15:11410 (R;US) 


WATER WELLS 


Ground-water protection standards for inactive uranium tailings 
sites (40 CFR 192): Background information for final rule. Fi- 
nal report, 15:9429 (R;US) 

Laboratory study of the leaching of lead from water faucets, 
15:11421 (R;US) 

Regional Integrated Lake-Watershed Acidification Study (RIL- 
WAS): Major findings for Adirondack and Blue Ridge 
Mountains: Final report, 15:11408 (R;US) 

Regional approach for assessing attainable surface water qual- 
ity: An Ohio case study, 15:11411 (R;US) 

Results of interim reports on the F/H effluent treatment facility 
biological monitoring program: Revision 2, 15:11466 (R;US) 

Strategies for monitoring the bacteriological quality of water sup- 
ply in distribution systems, 15:11453 (R;US) 

US progress in implementing the Great Lakes Water Quality 
Agreement: Annex reports to the international joint commis- 
sion, 1988. Final report, 15:11459 (R;US) 

Urban storm-induced discharge impacts: US Environmental 
Protection Agency research program review, 15:11451 (R;US) 

WATER RESERVOIRS 

Hydraulic design of water quality measures in reservoirs by air 
bubble plume, 15:9502 (R;JP;in Japanese) 

Regional patterns of sulfur retention in watersheds of the East- 
ern US, 15:11440 (R;US) 

Simulation of radioecological state of water reservoirs in case in 
reactor accident, 15:11409 (RA;SU;In Russian) 

WATER RESOURCES 

Fiscal Year 1988 program report: Delaware Water Resources 
Center, 15:11436 (R;US) 

Fiscal Year 1988 program report: New Jersey Center for 
Coastal and Eenvironmental Studies, 15:11435 (R;US) 

Fiscal Year 1988 program report: North Carolina Water Re- 
sources Research Institute, 15:11434 (R;US) 

Fiscal Year 1988 proram report: South Carolina Water Re- 
sources Research Institute, 15:11437 (R;US) 

WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER SUPPLY 

Acidic deposition and cistern drinking-water supplies, 15:11430 
(R;US) 

Comparison of drinking-water mutagenicity with leaching of 
polycyclic aromatic hydrocarbons from water distribution 
pipes, 15:11614 (R;US) 

Health assessment for Eau Claire Municipal Well Field National 
Priorities List (NPL) Site, Eau Claire, Wisconsin, Region 5. 
CERCLIS No. WID980820054. Final report, 15:9990 (R;US) 

Health assessment for Zanesville Well Fiekd-Essex Piant, 
Zanesville, Ohio, Region 5. CERCLIS No. OHD980794598. 
Preliminary report, 15:11433 (R;US) 

Strategies for monitoring the bacteriological quality of water sup- 
ply in distribution systems, 15:11453 (R;US) 

WATER TREATMENT 

Waste-treatability tests of spent solvent and other organic waste 

waters, 15:11418 (R;US) 
WATER TREATMENT PLANTS 

Interferences at publicly owned treatment works. Report for July 
1985-September 1986, 15:10290 (R;US) 

Management of sludge from Puerto Rico’s regional industrial 
waste-water treatment plant. Phase 2 - dewatering. Technical 
report (Final), 15:10315 (R;PR) 

WATER VAPOR 

Comparative calculation of mass stopping powers and electron 
ranges with energy of 20-1000 eV in water and water vapor, 
15:11852 (RA;SU;In Russian) 

WATER WELLS 

Health assessment for Charlevoix Municipal Well National Prior- 
ities List (NPL) Site, Charlevoix, Michigan, Region 5. 
CERCLIS No. MID980794390. Final report, 15:10376 (R;US) 

Health assessment for Main Street Well Field, Eikhart, Indiana, 
Region 5. CERCLIS No. IND980794358. Preliminary report, 
15:9967 (R;US) 

Health assessment for St. Regis Paper Company National Prior- 
ities List (NPL) Site, Cass Lake, Minnesota, Region 5. 
CERCLIS No. MND057597940. Final report, 15:10248 (R;US) 
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WATERBORNE PARTICLES 


WATERBORNE PARTICLES 
See PARTICULATES 
WATERSHEDS 
See also GREAT LAKES BASIN 
Regional patterns of sulfur retention in watersheds of the East- 
ern US, 15:11440 (R;US) 
Relationship between annual runoff and watershed area for the 
eastern United States, 15:11428 (R;US) 
Watershed versus in-lake alkalinity generation: A comparison of 
rates using input-output studies, 15:11412 (R;US) 
WATT-HOUR METERS 
See POWER METERS 
WAVE EQUATIONS 
See also DIRAC EQUATION 
SCHROEDINGER EQUATION 
General analytic solution of the wave equation for anisotropic 
materials using symbolic manipulation, 15:10870 (BA;US) 
WAVE FORMS 
Characteristics of electromagnetic wave forms with lightning in 
winter season (2). Characteristics in frequency domain, 
15:9899 (R;JP;in Japanese) 
WAVE PROPAGATION 
Simulation study of surface and body waves in a magnetized 
bounded plasma, 15:12001 (D;US) 
WAVEFORMS 
See WAVE FORMS 
WAVEGUIDES 
A design procedure for a slotted waveguide with probe-fed slots 
radiating into plasma, 15:12028 (R;US) 
Guided wave modulators in Ti ion implanted LINDO; waveg- 
uides, 15:10599 (J;US) 
Optical waveguide fabrication by stoichiometric implantation of 
Ti and O into LINDO3, 15:10622 (R;US) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAR 
in-process monitoring of cutting conditions and tool wear using 
acoustic emission, 15:11084 (BA;US) 
WEATHERIZATION 
Evaluation of DOE's resource-leveraging partnerships for low- 
income weatherization, 15:10037 (R;US) 
WECS 
See WIND TURBINES 
WELDED JOINTS 
See also BRAZED JOINTS 
Crystallization 
Crystallization of two-phase austenitic-ferritic overlay metals 
and its effect on crack formation, 15:10458 (RA;CS;in Czech) 
Embrittlement 
Radiation damage of WWER-1000 reactor pressure vessel 
steel, 15:10439 (RA;CS;In Czech) 
Fatigue 
Low-cycle fatigue of 10GN2MFA steel welded joints, 15:10450 
(RA;CS;in Czech) 
Hydrogen Embrittlement 
A real-time quantitative analysis of atmospheric contributions of 
hydrogen to weld arc plasmas, 15:11068 (BA;US) 
Inspection 
Comparison of ultrasonics and radiography for weld inspection, 
15:11067 (BA;US) 
Quantitative weld geometry inspection 
ogy/development, 15:11065 (BA;US) 
Magnetic Testing 
Measurement of residual stresses around a circular patch weld 
using Barkhausen noise, 15:11072 (BA;US) 
Microstructure 
Improving ultrasonic inspection of austenitic steels: A combined 
theoretical and experimental approach, 15:11077 (BA;US) 
Oxidation 
The influence of shielding gas composition on pulsed gas metal 
arc welding of Arctic and offshore structures and pipelines: Fi- 
nal report, 15:10466 (R;CA) 


applied technol- 
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Pressure Vessels 
innovation of the peripheral weld of a reactor pressure vessel, 
15:10453 (RA;CS;In Czech) 


Stress Relaxation 
Limiting conditions of annealing for stress reduction in testing 
properties of weld materials for nuclear power plants, 
15:10455 (RA;CS;In Czech) 
Ultrasonic Testing 
An expert system for power plant NDE, 15:9657 (BA;US) 
Detection and measurement of defects in butt welds, 15:10973 
(BA;US) 
Generalized Lamb modes in friction welded steel layer on alu- 
minum, 15:11063 (BA;US) 
New ultrasonic method for evaluating weld penetration in step- 
type weld joints, 15:11064 (BA;US) 
Nondestructive characterization and bond strength of solid-solid 
bonds, 15:11060 (BA;US) 
Oblique-incidence UT inspection of diffusion bonds, 15:11061 
(BA;US) 
Reflection by distributed microflaws in a diffusion bond, 
15:11056 (BA;US) 
Solid-solid bonding characterization by ultrasonic reflectivity, 
15:11058 (BA;US) 
Ultrasonic evaluation of dissimilar solid-state bonds, 15:11062 
(BA;US) 
Ultrasonic examination of cast stainless steel component in nu- 
clear power pliant, 15:9673 (BA;US) 
Ultrasonic model for solid state weld evaluation, 15:11059 
(BA;US) 
Ultrasonic reflectivity of diffusion bonds, 15:11057 (BA;US) 
Ultrasonic weld defect sizing using the synthetic aperture focus- 
ing technique, 15:11066 (BA;US) 
X-Ray Radiography 
Closed-loop radiographic process control of arc welding, 
15:11085 (BA;US) 
WELDING MACHINES 
Closed-loop radiographic process control of arc welding, 
15:11085 (BA;US) 
WELDS 
See WELDED JOINTS 
WELL CASINGS 
A constitutive model for the effective stress-strain behavior of oil 
sands, 15:9166 (RA;CA) 
Casing/formation interaction model for thermal recovery wells, 
15:9168 (RA;CA) 
Design calculations for the 112 inch |.D. Steel Casing, 15:9304 
(R;US) 
WELL DRILLING 
An ultra-deep drilling and coring R and D consortium, 15:9127 
(BA;US) 
WELL LOGGING 
Thermal decay logging of western Canada carbonate reefs, 
15:9098 (RA;CA) 
WELLS 
See also DISPOSAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WATER WELLS 
Hydrogeologic investigation and establishment of a permanent 
multi-observatioal well network in Aiken, Allendale, and Barn- 
well Counties, South Carolina: Phase 3, 15:11651 (R;US) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VALLEY PROCESSING PLANT 
Analysis of process-monitoring data bases for low-level-waste 
processing, 15:9426 (J;US) 
Application of stochastic dynamic simulation to waste form qual- 
ification for the HWVP vitrification process, 15:9289 (R;US) 
Decontamination operations in the chemical process cell at the 
West Valley Demonstration Project, 15:9454 (J;US) 
Experience operating a process for decontaminating liquid ra- 
dioactive waste, 15:9424 (J;US) 
Facility decontamination for reuse at West Valley, 15:9199 (J;US) 





Glass mixing behavior in the WVDP vitrification melter, 15:9423 
(J;US) 

WESTINGHOUSE STANDARD REACTOR 

Current strategies for reduced-length burnable absorber appli- 
cations, 15:9675 (J;US) 

Overview of expert systems applications in Westinghouse Nu- 
clear Fuel Activities, 15:9197 (J;US) 

WET-TYPE COOLING TOWERS 

See COOLING TOWERS 

WETLANDS 

Application of wetland valuation techniques: Examples from 
Great Lakes Coastal wetlands, 15:11450 (R;US) 

Health assessment for Old Inger, Ascension Parish, Darrow, 
Louisiana, Region 6. CERCLIS No. LAD980745533. Final re- 
port, 15:10317 (R;US) 

Wetlands legislation and management. February 1988-October 
1989 (Citations from the Selected Water Resources Abstracts 
data base). Report for February 1988-October 1989, 
15:10004 (R;US) 

WHEAT 

Evolution, structure and expression of the wheat gliadin genes, 
15:9557 (BA;US) 

Regulation of gene expression in wheat embryos by ABA: Char- 
acterization of cDNA clones for the Ey and putative globulin 
proteins and localization of the lectin wheat germ agglutinin, 
15:9533 (BA;US) 

Structure of wheat gamma gliadin genes, 15:9549 (BA;US) 

Wheat storage protein genes, 15:9529 (BA;US) 

WHEELS 

EMATS for roll-by crack inspection of railroad wheels, 15:10978 

(BA;US) 
WHISKERS 

LANL-1 - Vapor-liquid solid SiC whisker process development, 
15:10553 (RA;US) 

[Study of multiparticle jet production using calorimeters]: 
Progress report, April 1, 1989-March 31, 1990, 15:11149 
(R;US) 

WHITE DWARF STARS 

Neon novae, recurrent novae, and type | supernovae, 15:11688 
(R;US) 

On the magnetic field in the white dwarf Grw + 70°8247, 
15:11703 (J;US) 

WIGGLER MAGNETS 

Analysis and nonlinear simulation of submillimeter free electron 
laser amplifier with a helical quadrupole wiggler, 15:11165 
(BA;US) 

Electron-beam propagation through a magnetic wiggler with 
random field errors. Interim report, 15:11110 (R;US) 

Short-period-wiggler free electron lasers with sheet electron 
beams, 15:12063 (BA;US) 

WIND 

Influence of the small lake on land and sea breeze, 15:11308 
(R;JP;In Japanese) 

WIND ENERGY CONVERSION SYSTEMS 

See WIND TURBINES 

WIND GENERATORS 
See WIND TURBINES 
WIND POWER PLANTS 

Model OA Wind Turbine Generator FEMA [Failure Modes and 

Effects Analysis], 15:9606 (R;US) 
WIND TUNNELS 

D.|.ME.CA. wind tunnel for transonic flows: Tests on nozzle ar- 

rays and aerodynamic probes, 15:10816 (RA;IT;In Italian) 
WIND TURBINES 

Model OA Wind Turbine Generator FEMA [Failure Modes and 
Effects Analysis], 15:9606 (R;US) 

On the prediction of aero-elastic stability of largestall-regulated 
wind turbine rotors, 15:9607 (R;NL) 

WINDOWS 

See also STORM WINDOWS 

Reflectance modulation with electrochromic Li,WOz3 films, 
15:9574 (R;US) 


WIPP 

Criticality analysis of TRU waste storage arrays at the waste 
isolation pilot plant, 15:10829 (J;US) 

New Mexico Waste Isolation Pilot Project (WIPP): An historical 
overview, 15:9241 (R;US) 

WIPP simulated contact and remote handled transuranic waste 
technology experiments, 15:9219 (RA;US) 

WOLFRAM 

See TUNGSTEN 

wooD 

Health assessment for Burlington Northern Railroad Brainerd Na- 
tional Priorities List (NPL) Site, Brainerd, Minnesota, Region 5. 
CERCLIS No. MND000686196. Final report, 15:10271 (R;US) 

The impact of residential wood combustion on ambient winter- 
time carbon monoxide concentration in residential areas in six 
northwestern cities, 15:11365 (BA;US) 

WOOD ALCOHOL 
See METHANOL 
WOOD BURNING APPLIANCES 

Induced secondary combustion in wood stoves. Report for 

September 1988-March 1989, 15:9489 (R;US) 
WOOD FUELS 

A review of wood energy in the Southeastern United States, 
15:9473 (R;US) 

Ignition probabilities of wildland fuels based on simulated lightning 
discharges. Forest Service research paper, 15:10072 (R;US) 

Residue recovery, transport, densification, and storage eco- 
nomics: Activity 2: Final report, 15:9485 (R;US) 

Wood gasification facility, North Powder, Oregon: Quality assur- 
ance project plan, 15:9477 (R;US) 

Wood gasification facility: Sampling plan: Facility located at 
North Powder, Oregon, 15:9478 (R;US) 

WOOD PRODUCTS INDUSTRY 

See also PAPER INDUSTRY 

Health assessment for Arkwood, Inc., Omaha, Boone County, 
Arkansas, Region 6. CERCLIS No. ARD084930148. Prelimi- 
nary report, 15:10322 (R;US) 

Health assessment for Boise Cascade (BC) National Priorities 
List (NPL) Site, Fridley, Anoka County, Minnesota, Region 5. 
CERCLIS No. MND053417515. Final report, 15:10270 (R;US) 

Heaith assessment for MacGillis and Gibbs Company/Bell Lum- 
ber and Pole Company, New Brighton, Minnesota, Region 5. 
CERCLIS No. MND006192694. Preliminary report, 15:10274 
(R;US) 

Health assessment for North Cavalcade Street National Priori- 
ties List (NPL) Site, Houston, Texas, Region 6. CERCLIS No. 
TXD980873343. Final report, 15:10330 (R;US) 

Health assessment for Reilly Tar and Chemical Corporation 
Site, St. Louis Park, Hennepin County, Minnesota, Region 5. 
CERCLIS No. MND980609804. Preliminary report, 15:10247 
(R;US) 

Health assessment for Ritari Post and Pole Site, Sebeka, Min- 
nesota, Region 5. CERCLIS No. MND980904064. Preliminary 
report, 15:10246 (R;US) 

WOOD WASTES 
Ignition probabilities of wildland fuels based on simulated lightning 
discharges. Forest Service research paper, 15:10072 (R;US) 
WORKERS 
See PERSONNEL 
WORKING (MATERIALS) 
See MATERIALS WORKING 
WWER TYPE REACTORS 

See also BOHUNICE V-2 REACTOR 

Corrosion problems of power engineering: 7. conference, 
15:10421 (R;CS;In Czech, Slovak) 

Water regime in secondary coolant circuit of WWER-type nu- 
clear power plants, 15:9667 (RA;CS;in Czech) 


X 


X RADIATION 
See also SOFT X RADIATION 
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X RADIATION 


Characterization of carbon z-pinch implosions for a recombina- 
tion x-ray laser in H-like C ions, 15:11975 (BA;US) 
One sided radiographic inspection using backscatter imaging, 
15:10906 (BA:US) 
Soft x-ray imaging with 35 period undulator at the NSLS, 
15:11168 (R;US) 
X-2830 RESONANCES 
See MESONS 
X-RASERS 
See X-RAY LASERS 


X-RAY EQUIPMENT 
See also X-RAY SOURCES 
X-RAY TUBES 
Effects of manufacturing variability on model-based CT image 
reconstruction, 15:11093 (BA;US) 
Laboratory x-ray irradiator for cellular radiobiology research 
studies: Dosimetry report. Technical report, 15:11197 (R;US) 
X-RAY FLUORESCENCE ANALYSIS 
Development of an elemental analysis system by X-ray fluores- 
cence induced by radioactive sources, 15:10703 (RA;AR;in 
Spanish) 
X-RAY FLUORESCENCE ANALYZERS 
instrumental parameters’ determination in a fluorescences X-ray 
Philips PW 1400 equipment, 15:11203 (RA;AR;In Spanish) 


X-RAY LASERS 

Effect of z-pinch implosion uncertainties on pulse-power-driven, 
photoionization-pumped, soft x-ray lasers, 15:11976 (BA;US) 

Identification of new heliumlike Al XII transitions emitted by 
laser-produced plasmas, 15:11139 (J;US) 

Modeling of a cylindrically expanding hydrogenlike fluorine x-ray 
laser, 15:11140 (J;US) 

X-ray spectroscopy of laser-produced L-series lines, 15:11138 
(J;US) 

X-RAY RADIOGRAPHY 

Digital image analysis of NDT radiographs, 15:10895 (BA;US) 

Flaw geometry reconstruction using a limited set of x-ray radio- 
graphic projections, 15:10893 (BA;US) 

image compression of digitized NDE x-ray radiographs by adap- 
tive differential pulse code modulation, 15:10943 (BA;US) 

Intensity correction and dynamic range expansion for digital x- 
ray radiograph images, 15:10894 (BA;US) 

Laminographic reconstruction from real-time radiographic im- 
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(TG;US) 


ERA Vol. 15, No. 5 735 





Contract Number Index 


Numbers assigned to DOE contracts announced in documents in this publication are listed. Contract numbers are sorted 
alphanumerically and list the primary corporate author of the document cited, the citation number, and the report number 
or other document identification. 


Contract No. 


AC01-80PE70271 


AC01-87ER80437 


AC02-76CH00016 


AC02-76CH03000 


AC02-76CH03073 


AC02-76ER02894 


AC02-78ER05007 


AC02-78ET51013 


Abstract No. Report No. Contract No. 
Rand Corp., Santa Monica, CA (USA) 
15:9063 RAND/R-3357-DOE 
Battelle Memorial inst., Columbus, OH 
(USA) 
15:11169 CONF-890270-25 
Brookhaven National Lab., Upton, NY 
(USA) 
15:9038 
15:10402 
15:10521 
15:10837 
15:11114 
15:11115 
15:11148 
15:11157 
15:11198 
15:11404 
15:11772 
15:11773 
15:11774 
15:11775 
15:11938 
15:11168 
15:10603 
15:10608 
15:10663 
15:10668 
15:10780 
15:11747 


AC02-79EV10092 


BNL-43554 

BNL-43235 

BNL-43119 

BNL-43476 

BNL-43391 

BNL-43446 

BNL-43349 

BNL-43307 

BNL-43537 

BNL-52207 

BNL-43467 

BNL-43520 

BNL-43522 

BNL-43639 

BNL-43493 

BNL-43419 

Published article 

Published article 

Published article 

Published article 

Published article 

Published article 
15:11769 Published article 
15:11907 Published article 

Fermi National Accelerator Lab., Batavia, 

IL (USA) 

15:11171 
15:11671 
15:11779 


AC02-83CH10093 


AC02-86ER40296 


AC02-86NE37959 


FNAL-TM-—1633 
FNAL/C—89/254-A 
FNAL/C—89/242-T 
15:12152 DOE/CH/03000-T15 
15:12157 FNAL/C—89/217 
Princeton Univ., NJ (USA). Plasma 
Physics Lab. 
15:11958 PPPL-—2664 
15:11959 PPPL—2665 
Massachusetts Inst. of Tech., Cambridge, 
MA (USA). Plasma Fusion Center 
15:11945 DOE/ET/51013-265 


AC02-87ER80454 


AC03-76SF00098 


15:11768 
15:10482 
15:10769 


Lehigh Univ., Bethlehem, PA (USA) 
DOE/ER/02894—T4 


15:11149 
15:11769 
15:11844 


Published article 
Published article 
Published article 


Published article 
Published article 


Bartol Research Foundation of the 
Franklin Inst., Newark, DE (USA) 
15:11669 DOE/ER/05007-26 
Massachusetts Inst. of Tech., Cambridge, 
MA (USA) 
15:11946 
15:12028 


DOE/ET/51013-T219 
DOE/ET/51013-277 


736 ERA Vol. 15, No. 5 


Abstract No. Report No. 
Massachusetts Inst. of Tech., Cambridge, 
MA (USA). Plasma Fusion Center 
15:11945 DOE/ET/51013—265 
15:12029 DOE/ET/51013—T220 
15:11653 Published article 
Mitre Corp., McLean, VA (USA) 
15:9963 DOE/EV/10092-T1 
15:11798 Published article 
15:12168 Published article 
Solar Energy Research Inst., Golden, CO 
(USA) 
15:9512 
15:9521 


SERI/PR-—215-3500 
SERVSTR-211-3580 
15:10660 Published article 
15:11768 Published article 
Battelle Memorial inst., Columbus, OH 
(USA) 
15:10409 CONF-890701-—23 
15:11169 CONF-890270—25 
Battelle Columbus Div., OH (USA) 
15:10407 CONF-880653-5 
15:10408 CONF-890701—22 
15:10410 CONF-890701-24 
15:10412 CONF-890701-—26 
15:11170 DOE/ER/40296-T1 
15:10411 CONF-890701-—25 
Tennessee Univ., Knoxville, TN (USA). 
Dept. of Nuclear Engineering 
15:9663 DOE/NE/37959-36 
15:9662 DOE/NE/37959-35 
Combustion Engineering, Inc., Stamford, 
CT (USA) 
15:9654 DOE/NE/37959-34-Vol.1 
Scientific Systems International, Los 
Alamos, NM (USA) 
15:12151 CONF-891087—13 
Brookhaven National Lab., Upton, NY 
(USA) 
15:11168 BNL-43419 
Lawrence Berkeley Lab., CA (USA) 
15:9591 LBL-27950 
15:9933 LBL-25332 
15:11607 CONF-8711149— 
15:10495 Published article 
15:10496 Published article 
15:10513 Published article 
15:10610 Published article 
15:10659 Published article 
15:10661 Published article 
15:10778 Published article 
15:10803 Published article 
15:11483 Published article 
15:11661 Published article 
15:11695 Published article 
15:11696 Published article 
15:11768 Published article 
15:11812 Published article 
15:11841 Published article 
15:11842 Published article 





AC05-840R21400 


Contract No. Abstract No. Report No. Contract No. Abstract No. Report No. 


15:11929 Published article Nuclear Regulatory Commission, Wash- 
15:12019 Published article ington, DC (USA). Div. of Engineering 
15:12020 Published article 15:9816 NUREG/CR-5394 
15:11166 Published article Nuclear Regulatory Commission, Wash- 
15:11768 Published article ington, DC (USA). Div. of Systems 
15:11766 Published article Research 
15:11273 Published article 15:9762 NUREG/CR-5026 
15:10772 Published article eee ere — 
AC03-89ER51114 General Atomics, San Diego, CA (USA) 10612 ished article 

15:10604 Published article 
15:11952 GA-A-19753 ; ' 

15:10786 Published article 
15:11953 = GA-A-19757 15:11752 Published article 
15:12035 GA-A-19738 ’ ' 

15:11753 Published article 
15:12036 GA-A-19749 ' , 

15:11906 Published article 
ca aca 15:12005 Published article 

z t AC04-76DP03533 Rockwell international Corp., Golden, CO 

15:12039 GA-A-19755 (USA). Rocky Flats Plant 
15:12040 GA-A-19758 , 


15:9820 RFP—4379 
15:12044  GA-A-19792 
1812045 GA-A-19800 AC04-86AL33183 —_Ricardo-ITI, Inc., Westmont, IL (USA) 


15:10839 CONF-89081 63—1 
AC03-89ER52153 General Atomics, San Diego, CA (USA) 
15:12041 GA-A-19763 AC05-760R00001 Martin Marietta Energy Systems, Inc., 


15:12042 GA-A-19765 Renee See ers 
ccna ah akal 15:9202 POEF-T-3495 
AC05-760R00033 Oak Ridge National Lab., TN (USA) 
15:12046  GA-A-19900 ees ae 
AC04-76DP00789 Nuclear Regulatory Commission, Wash- 7 ee 
ington, DC (USA). Div. of Engineering AC05-840R21400 Oak Ridge Gaseous Diffusion Plant, TN 
Standards (USA) 
159814  NUREG/CR-5334 ee ee 


Oak Ridge National Lab., TN (USA 
—— Labs., Albuquerque, NM ae Sn ee , 


15:9228 CONF-900256-1 
15:9415 SAND-89-0994C 15:9283 ORNL/FTR-2015 
15:9416 SAND-89-2387C 15:9284 ORNL/FTR-2157 
15:9572 SAND-89-2294 15:9431 CONF-8910192-9 
15:9823 SAND-89-1421C 15:9441 ORNL/TM—11067 
15:10155 SAND-89-1982 15-9467 CONF-891044—4 
15:10400 ALS/TR-89-15 15-9656 ORNL/FTR-3498 


15:10401 ALS/TR-89-18 15:9763 CONF-900143-—2 
15:10470 SAND-89-0594C 15:9769 ORNL/TM—11409 


15:10471 SAND-89-0720C 15:9794 CONF-891259-1 
15:10472 SAND-89-1558C 15:9819 ORNL/‘tr—-89/51 
15:10621 ALS/TR-89-19 15:9906 ORNL/CON-293 
15:10634 SAND-89-2788C 15:9912 CONF-900202-2 
15:10673 SAND-89-2739C 15:9953 ORNL/TM—11327 
15:10733 ALS/TR-89-11 15:10018 ORNL/PPA-89/2 


15:10823 SAND-89-1320 15:10045 ORNL/NSP-89/02 
15:10824 SAND-89-2820C 15:10059 CONF-900202—1 


15:10852 SAND-89-0595C 15:10087 CONF-900203—1 
15:10853 SAND—89-0596C 15:10088 CONF-900203-2 


15:1 1113 ALS/TR-89-39 15:10089 CONF-900203-3 
15:11258 ALS/TR-89-25 15:10110 CONF-8910319-—2 


15:11262 ALS/TR-89-26 15:10120 ORNL/FTR-3492 
15:11263 SAND-89-2274 15:10121 ORNL/M-955 


15:11278 SAND-88-3302 15:10122 ORNL/M-997 
15:11358 SAND-—89-1380 15:10123 ORNL/M—1024 


15:11921 ALS/TR-89-12 15:10125 ORNL/TM—10699 
15:11922 ALS/TR-89-13 15:10126 ORNL/TM—11290 
15:11923 ALS/TR-89-36 15:10182 ORNL/TM—11258 
15:12054 SAND-89-2997C 15:10414 CONF-900216—1 
15:12147 ALS/TR-89-06 15:10415 CONF-8809322-2 
15:12148 ALS/TR-89-08 15:10467 ORNL/Ar—89/48 
15:12161 SAND-—-89-2622C 15:10468 ORNLAr—89/52 
15:12173 SAND-89-1561C 15:10522 CONF-891119-38 
15:9593 SAND-89-7092 15:10523 CONF-891119-39 
15:10520 ALS/TR-89-02 15:10524 CONF-891119-42 
15:10635 SAND-89-2996C 15:10525 CONF-891119—43 


15:10805 ALS/TR-89-05 15:10526 CONF-891119—44 
15:11269 ALS/TR-89-20 15:10529 CONF-891181—1 


15:11275 ALS/TR-89-16 15:10622 CONF-891119—45 


15:12160 SAND-88-7159 15:10623 CONF-900213—1 
Los Alamos National Lab., NM (USA) 15:10817 CONF-8911125—2 


15:11288 LA-11649-MS 15:10821 ORNL/FTR-3476 


ERA Vol. 15, No. 5 737 





AC05-840R21400 


Contract No. Abstract No. Report No. Contract No. Abstract No. Report No. 


15:10822 ORNL/TNM-—1 1308 AC05-860R21600 NLO, Inc., Cincinnati, OH (USA) 
15:10845 ORNL/TM—-11162 15:10682 CONF-8410197— 
15:11128 ORNL/FTR-3500 AC06-76FF02170 Westinghouse Hanford Co., Richland, 
15:11236 ORNL/CSD/FTR-3495 WA (USA) 

15:11242 CONF-900202-4 15:9765 HEDL-SA—3664 
15:11259 CONF-900228-1 15:12047 HEDL-SA-3597 


15:11271 ORNL/FTR-3488 AC06-76RL01830 Hanford Works, Richland, WA (USA) 
15:11276 CONF-900216-—2 15:9433 HW-89072 


15:11277. | ORNL/TM-11343 
15:11282  CONF-900202-3 “aan Ressareh inst, Pale Ale, 


15:11283 CONF-900216-3 s 
415-11292 ORNL-6384 15:9265 EPRI-NP-6551 


15:11293 ORNU/TM—1 1271 Pacific Northwest Lab., Richland, WA 


15:11317 ORNL/FTR-3501 (USA) 
15:11379 ORNL/RASA-87/37 15:9285 PNL-7125 
15:11380 ORNL/RASA-88/27 15:9286 PNL-7188 
15:11381 ORNL/RASA-88/48 15:9287 PNL-7196 
15:11382 ORNL/RASA-88/54 15:9288 PNL-SA-16390 
15:11383 ORNL/RASA-88/71 15:9289 PNL-SA-17046 
15:11384 ORNL/RASA-88/78 15:9430 PNL-SA-17410 
15:11385 ORNL/RASA-88/89 15:9442 PNL-SA-16944 
15:11386 ORNL/RASA-89/12 15:10037 PNL-SA-16889 
15:11387 ORNL/RASA-89/13 15:10046 PNL-7195 
15:11388 ORNU/RASA-89/14 15:10082 PNL-SA-17010 
15:11389 ORNL/RASA-89/15 15:10130 PNL-SA-16331 
15:11390 ORNL/RASA-89/16 15:10131 PNL-SA-16468 
15:11391 ORNL/RASA-89/17 15:10132 PNL-SA-17033 
15:11611 CONF-900246-1 15:10633 PNL-7106 
15:11613 ORNL/M-975-Vol.3 15:11462 PNL-SA-17361 
15:11725 | ORNL/FTR-3510 15:11710 PNL-7184 
15:11726 ORNL/M-1028 15:11888 PNL-6980 
15:11864 ORNL/FTR-3496 15:12049 PNL-SA-16939 
15:11890 CONF-8909210-4 15:12050 PNL-SA-16972 
15:11903 ORNL/FTR-3499 15:12051 PNL-SA-16982 
15:11940 ORNL/TM™—1 1322 15:12052 PNL-SA-16986 
15:11942 CONF-891240-1 15:12053 PNL-SA-17275 
15:11943 CONF-891240-4 15:11257 CONF-8711149— 
15:11957 ORNL/M-1031 15:9513 Published article 
15:12060 Y/TR-89/7 15:11658 Published article 
15:12130 CONF-900215—1 15:11660 Published article 
15:10124 ORNL/Sub-87-B8240/1 AC06-77RL01030 Atomics international Div., Richland, WA 
15:11284 ORNL/Sub-88-02238/1 (USA). Rockwell Hanford Operations 
Martin Marietta Energy Systems, Inc., 15:9293 RHO-BWI-01ES1901 
Oak Ridge, TN (USA). Office of Tech- Rockwell international Corp., Golden, CO 
nology Applications (USA). Rocky Flats Plant 
15:10006 CONF-891264—1 15:9378 RHO-BWI-TC-013-Rev.2 
Sandia National Labs., Albuquerque, NM Rockwell International Corp., Richland, 
(USA) WA (USA). Rockwell Hanford Opera- 
15:9775 SAND-87-0098-Vol.1 tions 
Oak Ridge National Lab., TN (USA). Ap- 15:9290 RHO-BWI-01CR1201 
15:10142 Published article 15:9295 RHO-BWF212MD01 
15:10484 Published article 15:9296 RHO-BWI-723-MD01 
; 15:9297 RHO-BWI-ADP-004 
15:10485 Published article : A-2 
45-10498 Published article 15:9298 RHO-BWI-AP-002-Rev.A-: 
15:10607 Published article Oe 
415:10609 Published article 15:9302 RHO-BWI-CR-022-Rev.1 
: 15:9303 RHO-BWI-DCR-003 
15:10617 Published article 45-9307 RHO-BWI-DP-007 
15:11468 Published article 15-9308 RHO-BWI-DP-014 
15:11654 Published article 15-9309 RHO-BWI-DP--020 
15:11741 Published article 15-9310 RHO-BWI-DP-021 
15:11935 Published article 15:9311 RHO-BWI-DP. 035 
15:12166 Published article 15-9312 RHO-BWI-ER-006 
ACO5-840S21400 Oak Ridge Y-12 Plant, TN (USA) 15-9315 RHO-BWI-ER-009 
15:10474 = Y/TR-89/9 15:9316 RHO-BWI-ER-016 
15:10588 = = Y/TR-89-8 15:9317 RHO-BWI-ER-018 
AC05-840T21400 Oak Ridge Gaseous Dittusion Plant, TN 15:9318 RHO-BWI-ES-011 
(USA) 15:9319 RHO-BWI-ES—012 
15:10630 K/TR-89/6 15:9325 RHO-BWI-ES-025 
15:10820 K-2060 15:9327 RHO-BWI-FDC-001 
15:12158 K/DSRD-205 15:9328 RHO-BWI-FDC-002 


738 ERA Vol. 15, No. 5 





Contract No. 


Abstract No. 


15:9329 
15:9330 
15:9331 
15:9333 
15:9334 
15:9335 
15:9336 
15:9337 
15:9340 
15:9341 
15:9342 
15:9344 
15:9346 
15:9347 
15:9348 
15:9353 
15:9354 
15:9356 
15:9357 
15:9358 
15:9359 
15:9360 
15:9361 
15:9362 
15:9363 
15:9365 
15:9367 
15:9368 
15:9369 
15:9370 
15:9371 
15:9372 
15:9373 
15:9374 
15:9375 
15:9376 
15:9377 
15:9379 
15:9380 
15:9381 
15:9382 
15:9383 
15:9384 
15:9385 
15:9386 
15:9387 
15:9388 
15:9389 
15:9390 
15:9391 
15:9392 
15:9393 
15:9394 
15:9395 
15:9396 
15:9400 
15:9401 
15:9402 
15:9403 
15:9404 
15:9405 
15:9406 
15:9408 
15:9409 
15:9410 
15:9411 
15:9412 
15:9413 
15:9414 
15:9262 
15:9292 
15:9304 


Report No. 


RHO-BWI-FDC—003-Rev.2 


RHO-BWI-FDC—004 
RHO-BWI-FDC—005 


RHO-BWI-FDC—007-Rev.2 


RHO-BWI-FDC—009 
RHO-BWI-HP-001 
RHO-BWI-HP-004 
RHO-BWI-HP-005 
RHO-BWI-PAP-002 
RHO-BWI-PBD-001 
RHO-BWI-RQD-006 


RHO-BWI-RQD-008-Rev.2 


RHO-BWI-SAR-001 
RHO-BWI-SAR-002 
RHO-BWI-SAR-004 
RHO-BWI-SS—006 
RHO-BWI-SSE-001 
RHO-BWI-TA—002 
RHO-BWI-TA-009 
RHO-BWI-TA—010 
RHO-BWI-TA-011 
RHO-BWI-TA—012 
RHO-BWI-TA-014 
RHO-BWI-TA-015 
RHO-BWI-TA-017 
RHO-BWI-TA-019 
RHO-BWI-TA-021 
RHO-BWI-TA-022 
RHO-BWI-TA-023 
RHO-BWI-TC—001 -Rev.2 
RHO-BWI-TC—005 
RHO-BWI-TC—006 
RHO-BWI-TC—007 
RHO-BWI-TC—008 
RHO-BWI-TC—009 
RHO-BWI-TC—011 
RHO-BWI-TC—012 
RHO-BWI-TC—014 
RHO-BWI-TC—015 
RHO-BWI-TC—016 
RHO-BWI-TC—017 
RHO-BWI-TC—018-Rev.3 
RHO-BWI-TC—020 
RHO-BWI-TC—023 
RHO-BWI-TC—025 
RHO-BWI-TC—027 
RHO-BWI-TC—028 
RHO-BWI-TD—002-Rev.2 
RHO-BWI-TD—003-Rev.1 
RHO-BWI-TD—004-Rev.2 
RHO-BWI-TD—006 
RHO-BWI-TD—008-Rev.1 
RHO-BWI-TD—010 
RHO-BWI-TD-013 
RHO-BWI-TD—014 
RHO-BWI-TH-060 
RHO-BWI-TE-061 
RHO-BWI-TL062 
RHO-BWI-T--063 
RHO-BWI-TI-064 
RHO-BWI-TH-065 
RHO-BWI-TH066 
RHO-BWI-TL-135 
RHO-BWI-TP—003 
RHO-BWI-TP—006 
RHO-BWI-TP—008-Rev.1 
RHO-BWI-TS—014 
RHO-BWI-VP-001 
RHO-BW-SA-323 
DOE/RL/01030—T20 
RHO-BWE-01DS001 
RHO-BWI-DCR-004 


Contract No. 


AC06-80RL10000 


AC06-81RL10248 


AC06-82RL 10367 


AC06-83RL10343 


AC07-761D01570 


AC07-761D01570 


Abstract No. Report No. 
15:9305 
15:9332 
15:9343 
15:9350 
15:9352 
15:9355 
15:9364 
15:9366 
15:9398 


RHO-BWI-DCR-008 
RHO-BWI-FDC—006 
RHO-BWI-RQD-007-Rev.2 
RHO-BWI-SD—005-Vol.2 
RHO-BWI-SD—006 
RHO-BWI-TA—001 
RHO-BWI-TA-018 
RHO-BWI-TA—020 
RHO-BWI-TD-016 
15:9399 RHO-BWI-TD-018 
15:9407 RHO-BWI-T-128 
Rockwell international Corp., Richland, 
WA (USA). Rockwell Hanford Opera- 
tions 
15:9397 
15:9301 
15:9320 
15:9321 
15:9322 
15:9323 
15:9324 
15:9326 
15:9339 


RHO-BWI-TD-015 
RHO-BWI-CDR-006 
RHO-BWI-ES-013 
RHO-BWI-ES-016 
RHO-BWI-ES—017 
RHO-BWI-ES—018 
RHO-BWI-ES-022 
RHO-BWI-ES-028 
RHO-BWI-IP-—004 
15:9349 RHO-BWI-SD-005-Vol.1 
15:9351 RHO-BWI-SD—-005-Vol.3 
Rockwell international Corp., Richland, 
WA (USA). Rockwell Hantord Opera- 
tions 
15:9338 RHO-BWI-IP—001 
Rockwell international Corp., Richland, 
WA (USA). Rockwell Hantord Opera- 
tions 
15:9300 RHO-BWI-CDR-001 
Rockwell international Corp., Richland, 
WA (USA). Rockwell Hanford Opera- 
tions 
15:9313 RHO-BWI-ER-—007 
15:9314 RHO-BWI-ER-008 
Westinghouse Hanford Co., Richland, 
WA (USA) 
15:9195 
15:9462 
15:9796 
15:9824 
15:10144 


WHC-SA-0735 
WHC-SA-0781 
WHC-EP-0273 
WHC-SA-—0645 
DOE/RL-89-27 
15:10825 WHC-SP-0472-Rev.1 
15:11463 WHC-EP-0260 
Rockwell international Corp., Richland, 
WA (USA). Rockwell Hanford Opera- 
tions 
15:9306 RHO-BWI-DIC-001 
15:9345 RHO-BWI-RQD-011 
USDOE Richland Operations Office, WA 
(USA) 
15:9432 DOE/RL-89-13-1 
Westinghouse Savannah River Co., 
Aiken, SC (USA) 
15:9826 WSRC-RP-89-84 
15:10731 Published article 
EG and G Idaho, Inc., Idaho Falls, ID 
(USA) 
15:9596 EGG—2581 
15:9761 EGG-NERD-8541 
15:10841 DOE/ID—10249 
Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Systems 
Research 
15:9818 NUREG/CR-5457 
Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Safety Issue 
Resolution 


15:9817 NUREG/CR-5414 


ERA Vol. 15, No. 5 739 





AC07-761D01570 


Contract No. 


AC07-841D12550 


AC07-841D12566 


AC09-76SR00001 


AC09-87SR15107 


AC09-89SR18035 


AC18-77ET02654 


AC21-84MC21338 


AC21-85MC21353 


AC21-85MC22073 


AC21-86MC23057 


AC21-86MC23075 


AC22-84PC70018 


AC22-85PC80023 


AC22-87PC79678 


AC22-87PC79814 


AC79-85BP23821 


AC79-87BP35622 


Abstract No. _—_ Report No. 
15:10514 Published article 
Holometrix, inc., Cambridge, MA (USA) 
15:10173 DOE/ID/12550-3 
Babcock and Wilcox Co., Lynchburg, VA 
(USA). Lynchburg Research Center 
15:10533 DOE/ID/12566-3 
Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Plant 
15:10624 DOE/SR/00001-T131 
Savannah River Lab., Aiken, SC (USA) 
15:12153 DP-MS—88-94 
NUS Corp., Aiken, SC (USA) 
15:9801 DOE/SR-8003-Vol.1 
Westinghouse Savannah River Co., 
Aiken, SC (USA) 
15:9463 WSRC-RP-89-484 
15:9753 WSRC-RP-89-343 
15:9795 DP-MS—89-83-Rev.1 
15:9825 WSRC-RP-89-47-Rev.1 
15:10826 WSRC-RP-89-799 
15:11399 WSRC-RP-89-1001 
15:11466 WSRC-RP-89-649-Rev.2 
15:11904 WSRC-RP-89-475 
15:12162 WSRC-RP-89-482 
15:11464 WSRC-OS-89-89 
15:11465 WSRC-OS-—89-90 
15:11641 WSRC-OS-—89-92 
15:11642 WSRC-OS-89-93 
15:11643 WSRC-OS-—89-94 
Tetra Tech, Inc., Arlington, VA (USA) 
15:10051 DOE/ET/02654-T1 
Westinghouse Electric Corp., Pittsburgh, 
PA (USA) 
15:9042 DOE/MC/21338-2749- 
Vol.2 
EG and G Washington Analytical Services 
Center, inc., Morgantown, WV (USA) 
15:9043 DOE/MC/21353—2755 
Clarkson Univ., Potsdam, NY (USA) 
15:9083 CONF-88041 8-2 
Institute of Gas Technology, Chicago, IL 
(USA) 
15:9044 DOE/MC/23057-—2739 
Advanced Fuel Research, Inc., East Hart- 
ford, CT (USA) 
15:9045 DOE/MC/23075—2753 
15:9046 DOE/MC/23075—2754 
15:9037 CONF-8704303— 
Consolidation Coal Co., Library, PA 
(USA). Research and Development 
Dept. 

15:9047 DOE/PC/70018-70 
Massachusetts Inst. of Tech., Cambridge, 
MA (USA). Dept. of Chemical Engi- 

neering 
15:9493 DOE/PC/80015-T5 
Pittsburgh Univ., PA (USA). Dept. of 
Chemical and Petroleum Engineering 
15:9048 DOE/PC/80023-T18 
Tennessee Univ., Tullahoma, TN (USA). 
Space Inst. 
15:10074 DOE/PC/79678-T3 
Bechtel! National, Inc., San Francisco, CA 
(USA) 
15:9492 DOE/PC/79814-T2 
Washington State Energy Office, 
Olympia, WA (USA) 
15:10369 DOE/BP/23821—1 
CH2M Hiill, Corvallis, OR (USA) 
15:9905 DOE/BP/35622-1 


740 ERA Vol. 15, No. 5 


Contract No. 


AC79-87BP62790 


AC79-88BP92081 


Al01-76ET20370 


Al01-83CE30792 


Al03-86SF16310 


Al08-76DP00474 


AI79-83BP11631 


AI79-87BP35165 


AI79-87BP35167 


AI79-87BP35585 


AI79-87BP36246 


AI79-87BP66087 


AI79-88BP39339 


Al97-79ET44611 


AM01-81AD11139 


AS03-84ER52104 


AS05-80ER10742 


Abstract No. Report No. 
USDOE Bonneville Power Administra- 
tion, Portland, OR (USA) 
15:9478 DOE/BP/62790-2 
OMNI Environmental Services, Inc., 
Beaverton, OR (USA) 
15:9477 DOE/BP/62790-1 
Branch Richards Anderson and Co., 
Seattle, WA (USA) 
15:9947 DOE/BP/92081—1 
National Aeronautics and Space Admin- 
istration, Cleveland, OH (USA). Lewis 
Research Center 
15:9606 DOE/NASA/20370-—23 
Tennessee Valley Authority, Muscle 
Shoals, AL (USA). Southeastern Re- 
gional Biomass Energy Program 
15:9473 DOE/CE/30792-T42 
National Aeronautics and Space Admin- 
istration, Cleveland, OH (USA). Lewis 
Research Center 
15:9687 DOE/NASA/16310—13 
Geological Survey, Denver, CO (USA) 
15:9417 USGS-OFR-83-377 
USDOE Bonneville Power Administra- 
tion, Portland, OR (USA). Div. of Fish 
and Wildlite 
15:9503 DOE/BP/1 1631-4 
USDOE Bonneville Power Administra- 
tion, Portland, OR (USA). Div. of Fish 
and Wildlite 
15:9508 DOE/BP/63584-3 
Nez Perce Dept. of Fisheries Resource 
Management, Orofino, ID (USA). 
Orofino Project Office 
15:9504 DOE/BP/35165—2 
idaho Dept. of Fish and Game, Boise, ID 
(USA). Fisheries Research Section 
15:9505 DOE/BP/35167-2 
Fish and Wildlite Service, Portland, OR 
(USA) 
15:9506 DOE/BP/35585-2 
Bonneville Power Administration, Port- 
land, OR (USA) 
15:10170 DOE/BP/36246—1 
USDOE Bonneville Power Administra- 
tion, Portland, OR (USA) 
15:9485 DOE/BP/66087—1 
USDOE Bonneville Power Administra- 
tion, Portland, OR (USA). Div. of Fish 
and Wildlife 
15:9507 DOE/BP/39339—1 
Battelle Memoria! Inst., Columbus, OH 
(USA). Office of Nuclear Waste Isola- 
tion 
15:9204 BMI/ONW-418 
TRW Energy Engineering Div., McLean, 
VA (USA) 
15:10049 DOE/AD/11139-T3-Pt.1 
15:10050 DOE/AD/11139—-T3-Pt.2 
Sandia National Labs., Albuquerque, NM 
(USA) 
15:10635 SAND-89-2996C 
15:11845 Published article 
Brookhaven National Lab., Upton, NY 
(USA) 
15:10402 
15:10521 


BNL-43235 
BNL-43119 
15:10608 Published article 
15:10777 Published article 
Texas A and M Univ., College Station, TX 
(USA). Research Foundation 
15:11758 DOE/ER/40356-3 





Contract No. 


AT79-86BP33045 


FC05-850R21519 


FC05-850R21545 


FC07-801D12127 


FC07-881D12691 


FC09-86SR15160 


FC21-86LC11086 


FC22-83FE60149 


FC22-89PC88697 


FC79-82BP34623 


FG02-84ER40153 


FG02-84ER45100 


FG02-84ER53187 


FG02-84ER53188 


FG02-85ER13327 


FG02-85ER40213 


FG02-85ER53211 


FG02-86ER13515 


FG02-86ER60418 


FG02-86ER60438 


FG02-87ER13676 


FG02-87ER13725 


FG02-87ER13776 


FG02-87ER45297 


Abstract No. Report No. 
Applied Management Sciences, Inc., Si- 
ver Spring, MD (USA) 
15:9946 DOE/BP/33045-—1 
Ohio Dept. of Health, Columbus, OH 
(USA) 
15:9428 DOE/OR/21519-T1 
Ohio Dept. of Health, Columbus, OH 
(USA) 
15:9428 DOE/OR/21519-T1 
Halliwell Associates, Inc., East Provi- 
dence, Ri (USA) 
15:9500 DOE/ID/12127-2 
Tennessee Univ., Knoxville, TN (USA). 
Measurement and Control Engineer- 
ing Center 
15:10683 DOE/ID/12691—1 
South Carolina Water Resources Com- 
mission, Columbia, SC (USA) 
15:11651 DOE/SR/15160-3 
Kentucky Univ., Lexington, KY (USA). 
Center for Applied Energy Research 
15:9165 DOE/LC/11086-2778 
National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (USA) 
15:9109 NIPER-434 
Pennsylvania State Univ., University 
Park, PA (USA). Combustion Lab. 
15:9086 DOE/PC/88697-T 1 
Bonneville Power Administration, Port- 
land, OR (USA) 
15:10112 DOE/BP/34623-1 
15:11660 Published article 
15:11659 Published article 
15:10785 Published article 
Cincinnati Univ., OH (USA) 
15:11776 DOE/ER/40153-6 
State Univ. of New York, Stony Brock, NY 
(USA) 
15:10737 DOE/ER/45100—13 
Massachusetts Inst. of Tech., Cambridge, 
MA (USA). Plasma Fusion Center 
15:11945 DOE/ET/51013—265 
Missouri Univ., Rolla, MO (USA) 
15:11720 DOE/ER/53188-T3 
Indiana Univ.-Purdue Univ., Indianapolis, 
IN (USA). Dept. of Chemistry 
15:10735 DOE/ER/13327-T1 
Arizona Univ., Tucson, AZ (USA). Dept. of 
Physics 
15:11777 DOE/ER/40213-6 
Rensselaer Polytechnic Inst., Troy, NY 
(USA) 
15:11944 DOE/ER/53211-01 
Minnesota Univ., Minneapolis, MN (USA) 
15:11718 DOE/ER/13515-5 
Franklin McLean Memorial Research 
Inst., Chicago, IL (USA) 
15:11485 DOE/ER/60418-T2 
15:10728 Published article 
Chicago Univ., IL (USA) 
15:11486 DOE/ER/60438-T2 
Massachusetts Univ., Amherst, MA 
(USA). Dept. of Chemical Engineering 
15:10172 DOE/ER/13676-2 
Northwestern Univ., Evanston, IL (USA) 
15:10736 DOE/ER/13725-3 
15:10773 Published article 
Delaware Univ., Lewes, DE (USA). Coll. 
of Marine Studies 
15:11534 DOE/ER/13776-2 
Arizona Univ., Tucson, AZ (USA) 
15:10532 DOE/ER/45297-12 


Contract No. 


FG02-88ER40412 


FG02-88ER40415 


FG02-88ER40438 


FG02-88ER40452 


FG03-85SF15927 


FG03-86ER52126 


FG03-86SF16306 


FG05-84ER13262 


FG05-87ER40361 


FG05-88ER13846 


FG05-88ER13874 


FG05-88ER13883 


FG05-88ER40407 
FG05-88ER40419 


FG05-88ER40444 


FGO8-85NV10461 


FG08-85NV10461 


Abstract No. Report No. 
Purdue Research Foundation, Lafayette, 
IN (USA) 
15:11804 DOE/ER/40412-2 
Massachusetts Univ., Amherst, MA (USA). 
Dept. of Physics and Astronomy 
15:11805 DOE/ER/40415—11 
Wisconsin Univ., Madison, WI (USA). 
Dept. of Physics 
15:11189 DOE/ER/40438-T2 
Brown Univ., Providence, Ri (USA). Dept. 
of Physics 
15:11670 DOE/ER/40452-2 
15:10779 Published article 
California Univ., Berkeley, CA (USA). 
Dept. of Mechanical Engineering 
15:10840 DOE/ER/13397—1 
15:9603 CONF-8701162-— 
Tufts Univ., Medford, MA (USA) 
15:10530 CONF-8910107-5 
Tufts Univ., Medford, MA (USA). Electro- 
Optics Technology Center 
15:9574 CONF-8910107-6 
California Univ., Los Angeles, CA (USA) 
15:12055 UCLA/PPG-1179 
15:12056 UCLA/PPG-1179 
15:12057 UCLA/PPG—1179 
Calitornia Univ., Los Angeles, CA (USA). 
inst. of Plasma and Fusion Research 
15:12058 UCLA/PPG—1274 
Colorado State Univ., Fort Collins, CO 
(USA). Solar Energy Applications Lab. 
15:9575 DOE/SF/16306—7 
Texas A and M Univ., College Station, TX 
(USA). Cyclotron inst. 
15:11717 DOE/ER/13262-6 
15:10795 Published article 
15:10784 Published article 
Oak Ridge National Lab., TN (USA) 
15:9467 CONF-891044—4 
Maryland Univ., College Park, MD (USA). 
Dept. of Electrical Engineering 
15:11924 DOE/ER/13846—2 
15:10799 Published article 
College of William and Mary, Williams- 
burg, VA (USA). Dept. of Physics 
15:11719 DOE/ER/13874—2 
Virginia Polytechnic Inst. and State Univ., 
Blacksburg, VA (USA) 
15:11479 DOE/ER/13883—2 
Oak Ridge National Lab., TN (USA) 
15:9467 CONF-891044—4 
Houston Univ., TX (USA). Dept. of Physics 
15:11828 DOE/ER/40419—2 
Texas Univ., Austin, TX (USA). Dept. of 
Physics 
15:11827 CONF-8806130-8 
Nevada Nuclear Waste Project Office, 
Carson City, NV (USA) 
15:9248 DOE/NV/10461—-T22 
15:9257 DOE/NV/10461-T32 
15:9260 DOE/NV/10461-T36 
15:9229 DOE/NV/10461-T2-Vol.1 
15:9230 DOE/NV/10461-T4 
15:9231 DOE/NV/10461-T5 
15:9232 DOE/NV/10461-T6 
15:9233 DOE/NV/10461-T7 
15:9234 DOE/NV/10461-T8 
15:9235 DOE/NV/10461-T9 
15:9236 DOE/NV/10461-T10 
15:9237 DOE/NV/10461-T11 
15:9238 DOE/NV/10461-T12 
15:9239 DOE/NV/10461-T13 


ERA Vol. 15, No. 5 741 





FG08-85NV 10461 


Contract No. Abstract No. Report No. Contract No. Abstract No. Report No. 


15:9240 DOE/NV/10461-T14 15:10156 Published article 
15:9242 DOE/NV/10461-T16 15-10483 Published article 
15:9243 DOE/NV/10461-T17 15-10655 Published article 
15:9244 DOE/NV/10461-T18 15:10656 Published article 
15:9246 DOE/NV/10461-T20 
15-9247 DOE/NV/10461-T21 W-7405-ENG-36 Los Alamos National Lab., NM (USA) 
15:9249 DOE/NV/10461-T23 15:9461 LA-11720-MS 
15:9250 DOE/NV/10461-T24 15:9942 LA-11728-C 
15:9251 DOE/NV/10461-T25 15:10017 LA-11650-MS 
15:9252 DOE/NV/10461-T26 15:10464 LA-UR-89-4160 
15:9258 DOE/NV/10461-T33 15:10540 LA-UR-89-4080 
15:9259 DOE/NV/10461-T34 15:10541 LA-UR-89-4102 
15:9261 DOE/NV/10461-T37-Vo!.2 aan ees 7 
"ae on saattetnanitiiaien 15:10631 LA-UR-89-4192 
15:9254 DOE/NV/10461-T29 16:1 1122 LA-UR-89-4165 
Nevada Commission on Nuclear Pro- 15:11123 LA-UR-89-4267 
jects, Carson City, NV (USA) 15:11124 LA-UR-89-4268 
15:9255 DOE/NV/10461-T30 15:11160 LA-11698-MS 
15:9256 DOE/NV/10461-T31 15:11186 LA-UR-89-4247 
, 15:11248 LA—11705-MS 
Nevada Univ., Las Vegas, NV (USA). Cen- saunas ‘aun cae 
ter for Voicanic and Tectonic Studies : 


159253  DOE/NV/10461-T28 Sxtiaee LAO aes 
15:10791 Published article lee 


; : 15:11784 LA-UR-89-4172 
15:10774 Published article : 
15:10774 Published article 15:11835 —-_ LA-UR-89-4180 


FG22-86PC90958 Pittsburgh Univ., PA (USA). Dept. of te:1em LAU Sb otee 
15:11916 LA-UR-89-3883 
Chemical and Petroleum Engineering 15-1 LA-UR-89-4070 
15:9079 DOE/PC/90958-T 10 = cai Se pr 
FG22-89BC14204 Louisiana State Univ., Baton Rouge, LA , i : 
15:11956 LA-UR-89-4237 
(USA). Dept. of Petroleum Engineering 45:12048 LA-UR-89-4271 
15:9108 DOE/BC/14204-4 : ' ; 
15:10500 Published article 15:10732 Published article 
15:10601 Published article 15:11752 Published article 
15:10606 Published article 15:11753 Published article 
15:10612 Published article 15:11769 Published article 
15:10614 Published article W-7405-ENG-48 Massachusetts Inst. of Tech., Cambridge, 
15:10672 Published article MA (USA). Plasma Fusion Center 


15:10730 Published article 15:11945 DOE/ET/51013-—265 


15:10781 Published article 
15:10782 Published article ee ee 


15:10795 Published article 

15:11917 Published article 15:9443 UCID-21774 
W-31109-ENG-38 Argonne National Lab., IL (USA) 15:10473 = UCRL~102200 

aa haan 15:11162  UCID-21791-2 


15:9203 ANL-90003757 15:11264 UCRL-101940 
15:9573 CONF-891 1151-2 15:11751 UCRL—102327 
15:9613 CONF-891226-3 15:12059 UCRL-53932 
15:9800 CONF-891 103-60 15:10492 Published article 
15:10143 CONF-891 1145-1 15:11737 Published article 
15:10413 CONF-891 119-57 15:11738 Published article 
15:10527 CONF-891 119-55 15:11742 Published article 
15:10528 CONF-891 119-56 15:11745 Published article 
15:10836 ANL-89/13 15:11766 Published article 
15:11167 ANL-HEP-TR-89-16 15:11790 Published article 
15:11716 CONF-8909172—4 15:11920 Published article 
15:12024 CONF-891 204-14 15:12003 Published article 
15:12025 CONF-891204—15 15:12006 Published article 
15:12026 CONF-891204—16 15:12007 Published article 
15:12027 CONF-891204—17 15:12119 Published article 
Brookhaven Nationel Lab., Upton, NY 15:12125 Published article 
(USA) 15:10487 Published article 
15:11198 BNL-43537 15:10488 Published article 
Pacific Northwest Lab., Richland, WA 15:10490 Published article 
(USA) 15:10502 Published article 
15:12052 PNL-SA—16986 15:10510 Published article 
Los Alamos Nationai Lab., NM (USA) 15:10616 Published article 
15:10464 LA-UR-89-4160 15:11272 Published article 


742 ERA Vol. 15, No. 5 





Report Number Index 


The report number index consists of the alphanumeric identifiers assigned to report literature as weil as patent and confer- 
ence literature cited in this publication. Entries provide the abstract number; the source(s) of availability of the document; 
the GPO file prefix for GPO depository library documents; the order number for OSTI and NTIS report ordering purposes; 
and, if the document was distributed under the DOE distribution program, the category number is shown for paper copy 
(PC), microfiche (MF), or no distribution (ND). These categories are included to assist DOE librarians in responding to re- 
quests for reports in their collections. The index also lists secondary numbers, with the corresponding abstract numbers 
and cross-references to other identifying numbers. 


Report Abstract Source of 
Number Number Availability 


ACHOOSD-— 
89-05199 15:9161 PC Alberta Energy and Natural Resources, In- 
formation Centre, 9920-108 St., Edmonton, 
Alta., CAN T5K 2M4; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC N/C; MF $10 CAN 
AD-A- 
211820/6/XAB 15:12138 NTIS, PC AO2/MF AO1 
211856/0/XAB 15:9923 NTIS, PC A03/MF A01 
211858/6/XAB 15:11294 NTIS, PC AO3/MF A01 
211859/4/XAB 15:11295 NTIS, PC AO6/MF A01 
211873/5/XAB 15:11704 NTIS, PC AO3/MF A01 
211879/2/XAB 15:9142 NTIS, PC AO4/MF AO1 
211884/2/KAB 15:12139 NTIS, PC AO3/MF A01 
211889/1/XAB 15:12140 NTIS, PC AO3/MF A01 
211892/5/XAB 15:11705 NTIS, PC AO2/MF A01 
211895/8/XAB 15:11400 NTIS, PC A12/MF A01 
211901/4/XAB 15:11196 | NTIS, PC A03/MF A01 
211905/5/XAB 15:10804 NTIS, PC AO3/MF A01 
211909/7/XAB 15:12141 NTIS, PC AO3/MF A01 
211916/2/XAB 15:12142 NTIS, PC AO3/MF A01 
211924/6/KAB 15:10618 NTIS, PC AO4/MF A01 
211928/7/XAB 15:11280 NTIS, PC A10/MF AO1 
211945/1/XAB 15:12143 NTIS, PC AO3/MF A01 
211959/2/XAB 15:10364 NTIS, PC A13/MF A01 
211968/3/XAB 15:10365 NTIS, PC AO4/MF A01 
211985/7/XAB 15:11296 NTIS, PC AOS/MF A01 
212014/5/XAB 15:11101 NTIS, PC AO2/MF A0O1 
212017/8/XAB 15:11706 NTIS, PC AO3/MF A01 
212020/2/XAB 15:10515 NTIS, PC AO2/MF A01 
212055/8/XAB 15:11610 NTIS, PC AOS/MF A01 
212087/1/XAB 15:9514 NTIS, PC A07/MF A01 
212098/8/XAB 15:12021 NTIS, PC AO3/MF A01 
212111/9/XAB 15:9924 NTIS, PC A03/MF A01 
212117/6/XAB 15:10516 NTIS, PC AO3/MF A01 
212120/0/XAB 15:10158 NTIS, PC AO2/MF AO1 
212122/6/KAB 15:11941 NTIS, PC A11/MF AO1 
212137/4/XAB 15:11537 NTIS, PC AO2/MF A01 
212141/6/XAB 15:9925 NTIS, PC A03/MF A01 
212148/1/XAB 15:10395 NTIS, PC AOS/MF A01 
212165/5/XAB 15:10619 NTIS, PC AO2/MF A01 
212174/7/XAB 15:11102 NTIS, PC AO3/MF A01 
212177/0/XAB 15:9926 NTIS, PC A03/MF A01 
212187/9/XAB 15:9927 NTIS, PC A03/MF A01 
212197/8/XAB 15:11103 NTIS, PC AO2/MF A01 
212209/1/XAB 15:10389 NTIS, PC AO3/MF A0O1 
212217/4/XAB 15:11287 NTIS, PC AO3/MF AO1 
212219/0/XAB 15:9928 NTIS, PC AO2/MF A01 
212261/2/KAB 15:11104 NTIS, PC AO2/MF A01 
212278/6/XAB 15:10399 NTIS, PC AO2/MF A01 
212282/8/XAB 15:11197 NTIS, PC AO3/MF A01 
212289/3/XAB 15:11707 NTIS, PC AO2/MF A01 
212292/7/XAB 15:11105 NTIS, PC A11/MF A01 
212295/0/XAB 15:11708 NTIS, PC AO4/MF A01 


ERA Vol. 15, No. 5 


743 





AD-A- 


Report Abstract Source of 
Number Number Availability 


212315/6/XAB 15:11106 NTIS, PC A10/MF A01 
212319/8/XAB 15:11107 NTIS, PC AO2/MF A01 
212349/5/XAB 15:11108 = NTIS, PC AO3/MF A01 
212378/4/XAB 15:10390 NTIS, PC A03/MF A01 
212379/2/XAB 15:10391 NTIS, PC A03/MF A01 
212396/6/XAB 15:10517 NTIS, PC AO2/MF A01 
212409/7/XAB 15:11401 NTIS, PC A03/MF A01 
212417/0/XAB 15:10518 NTIS, PC AO5/MF A01 
212457/6/XAB 15:12144 NTIS, PC A03/MF A01 
212484/0/XAB 15:11662 NTIS, PC A03/MF A01 
212485/7/XAB 15:11402 NTIS, PC AO5/MF A01 
212489/9/XAB 15:12145 NTIS, PC AO&/MF A01 
212494/9/XAB 15:11663 NTIS, PC A03/MF A01 
212495/6/XAB 15:11664 NTIS, PC A03/MF A01 
212496/4/XAB 15:11665 NTIS, PC AO2/MF A01 
212497/2/XAB 15:11666 NTIS, PC A02/MF A01 
212499/8/XAB 15:11667 NTIS, PC A02/MF A01 
212500/3/XAB 15:11709 NTIS, PC A03/MF A01 
212501/1/XAB 15:11668 NTIS, PC A03/MF A01 
212523/5/XAB 15:9929 NTIS, PC A04/MF AO1 
212568/0/XAB 15:10519 NTIS, PC AO3/MF A01 
212572/2/XAB 15:11109 NTIS, PC A03/MF A01 
212574/8/XAB 15:11300 NTIS, PC A03/MF A01 
212633/2/XAB 15:11301 NTIS, PC AO5/MF A01 
212647/2/XAB 15:11289 NTIS, PC AO4/MF A01 
212655/5/XAB 15:9921 NTIS, PC A0O7/MF A01 
212665/4/XAB 15:11403 NTIS, PC AO4/MF A01 
212669/6/XAB 15:11297 NTIS, PC AO4/MF A01 
212677/9/XAB 15:12022 NTIS, PC A03/MF A01 
212690/2/XAB 15:11645 NTIS, PC A02/MF A01 
212705/8/XAB 15:11110 NTIS, PC A04/MF A01 
212728/0/XAB 15:11538 NTIS, PC A03/MF A01 
212732/2/XAB 15:10075 NTIS, PC AO3/MF AO1 
212736/3/XAB 15:11290 NTIS, PC A03/MF A01 
212740/5/XAB 15:10003 NTIS, PC AO3/MF A01 
212742/1/XAB 15:10620 NTIS, PC AO3/MF A01 
212746/2/XAB 15:10073 NTIS, PC AO8&/MF A01 
212748/8/XAB 15:11291 NTIS, PC AO3/MF A01 
212757/9/XAB 15:11748 NTIS, PC AO3/MF A01 
212759/5/XAB 15:12146 NTIS, PC AOS/MF A01 
212782/7/XAB 15:11111 NTIS, PC AO2/MF A01 
212795/9/XAB 15:11281 NTIS, PC AOS/MF A01 
212838/7/XAB 15:11112 NTIS, PC AO6/MF A01 
AFRRI-SR- 
89-18 15:11538 See AD-A-212728/0/XAB 
89-24 15:11537 See AD-A-212137/4/XAB 
AFRR-TR- 
89-1 15:11197 See AD-A-212282/8/XAB 
Al-M— 
1114 15:12144 See AD-A-212457/6/XAB 
Al-TR- 
1144 15:12146 See AD-A-212759/5/XAB 
ALS/TR- 
89-02 15:10520 NTIS, PC A02/MF A01 - OSTI; GPO Dep. ; DE90004005 
89-05 15:10805 NTIS, PC A04/MF A01 - OSTI; GPO Dep. : DE90004008 
89-06 15:12147 NTIS, PC A03/MF A01 - OSTI; GPO Dep. ; DE90004009 
89-08 15:12148 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. ; DE90004010 
89-11 15:10733 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. : DE90004011 
89-12 15:11921 NTIS, PC A03/MF A01 - OSTI DE90004126 
89-13 15:11922 NTIS, PC AO3/MF A01 - OSTI DE90004127 
15:10400 NTIS, PC A03/MF A01 - OSTI DE90004039 
15:11275 = NTIS, PC AO5S/MF A01 - OSTI; GPO Dep. : DE90004292 
15:10401 NTIS, PC A03/MF A01 - OSTI DE90004128 
15:10621 NTIS, PC AO2/MF A01 - OSTI DE90004295 
15:11269 NTIS, PC A02/MF A01 - OSTI; GPO Dep. : DE90004294 
15:11258 NTIS, PC A03/MF A01 - OSTI DE90004123 
15:11262 NTIS, PC A03/MF A01 - OSTI; GPO Dep. y DE90004124 
15:11923 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. : DE90004004 
15:11113 | NTIS, PC A03/MF A01 - OSTI DE90003999 


ERA Vol. 15, No. 5 





Report 
Number 


AMTU- 
89-05218 


ANL- 
89/13 
89/26 
90003757 


ANL-HEP-TR- 


89-16 
BFR-D- 
14-1988 


BG/MRS/M- 
15123 
15124 
15130 
15132 
15133 
15134 
15135 


BIOLOGICAL— 


80(40).(26) 
BML 
2171 
BMI/ONWE 
418 
BNL- 
43119 
43235 
43307 
43349 
43391 
43419 
43446 
43467 
43476 


43493 
43520 
43522 
43537 
43554 
43639 
52207 
BRDEC— 
2478 
BS- 
86 


BUMINES-HB— 


1-89 


BUMINES-IC— 


9223 
9225 


BUMINES-RI- 


9247 
9250 
9252 
9254 
9259 
9428 
CAER- 
89-5 
CANWEC-— 
CE-02830 


Abstract 
Number 


15:10055 


15:10836 
15:9193 
15:9203 


15:11167 


15:11372 


15:11302 
15:9154 
15:10086 
15:9072 
15:9081 
15:9637 
15:9082 


15:11416 
15:9815 
15:9204 


15:10521 
15:10402 
15:11157 
15:11148 
15:11114 
15:11168 
15:11115 
15:11772 
15:10837 


15:11938 
15:11773 
15:11774 
15:11198 
15:9038 

15:11775 
15:11404 


15:9142 


15:9922 


15:11356 


15:9934 
15:9158 


15:9078 
15:11631 
15:10288 
15:10289 
15:11340 
15:9077 


15:9165 


15:11303 


Source of 
Availability 


PC Alberta Transportation and Utilities, Office of 
the Minister, 208 Legislature Building, 
Edmonton, Alta., CAN T5K 2B6; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1. Prices: PC N/C; MF $10 CAN 


NTIS, PC AO04/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A15/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS (US Sales Only), PC A19/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI 
NTIS (US Sales Only), PC A03/MF A01 - OSTI 
NTIS (US Sales Only), PC A03/MF A01 - OSTI 
NTIS (US Sales Only), PC A03/MF A01 - OSTI 
NTIS (US Sales Only), PC A03/MF A01 - OSTI 
NTIS (US Sales Only), PC A03/MF A01 - OSTI 
NTIS (US Sales Only), PC A03/MF A01 - OSTI 


See PB—90-103300/XAB 
See NUREG/CR-5346 
OST!; INIS 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO&/MF A01; OSTI; INIS; GPO Dep. 


See AD-A—21 1879/2/XAB 


Available from British Library, Document Supply 
Centre, Boston Spa, Wetherby, West Yorks. 


See PB—90-114463/XAB 


See PB—-90-103235/XAB 
See PB—90-109919/XAB 


See PB—90-104266/XAB 
See PB—-90-108655/XAB 
See PB—90-108762/XAB 
See PB—90-108788/XAB 
See PB—90-108820/XAB 
See PB—90-104258/XAB 


See DOE/LC/11086-2778 


Canadian National Committee World Energy 
Conference, Suite 305, 130 Albert Street, Ot- 
tawa, ON, CAN K1P 5G4. Prices: $125.00 
CAN 


Se ee 
io 9 2 © 9 2 8 0 io 


mmmmmmm mmmmmmmmm 
ee 
HLYLOLLYS 


bie ebe 
SSOSSOOO 


DE90004979 
DE90004489 
DE90003757 


DE90003814 


DE90705910 


DE90002943 
DE90002942 
DE90002945 
DE90002949 
DE90002948 
DE90002947 
DE90002946 


T1I90004644 


DE90004956 
DE90004955 
DE90004961 
DES90004958 
DE90004967 
DE90003700 
DE90004965 
DE90004949 
DE9000419 


DE90004962 
DE90004952 
DE90004950 
DE90003631 
DE90004187 
DE90004953 
DE90004980 


ERA Vol. 15, No. 5 





CANWEC— 


Report 
Number 


CE-02834-3.3 
CE-02835 
CE-02835-2 


CE- 
02803 
02830 
02835 
02835 
CEA-BIB-— 
245 
CEA-CONF— 
9832 
9841 
9849 
9850 
9865 
9866 
9867 
9873 
9879 
9907 
9908 
9909 
CEA-DLPC-— 
88-104 
CEA-DPS— 
88-03-SEAPS 
88-09-SEAPS 
CEA-N— 
2611 
2614 
2615 
CENBG— 
89-08 
CESAR- 
89/34 
CIEMAT- 
625 
626 
627 
CISE- 
4802 
4812 
4846 
CNEA-NT— 
4/89 


CNEA-PMTM/T— 
8 
CONCAWE- 


6/89 
CONF-8309396— 


CONF-831174— 


89 
CONF-8410197— 


746 ERA Vol. 15, No. 5 


Abstract 
Number 


15:10085 


15:9636 
15:11303 
15:9955 
15:9957 


15:9799 


15:11816 
15:9191 

15:10681 
15:9192 

15:12149 
15:12150 
15:11820 
15:9225 

15:11826 
15:12023 
15:10403 
15:10404 


15:10537 


15:9226 
15:9227 


15:11712 
15:11199 
15:11757 
15:11821 
15:10822 
15:12170 
15:11200 
15:11713 
15:10405 
15:9610 

15:10734 


15:10406 


15:10406 


15:11344 


15:10846 


15:9414 


15:10682 


Source of 
Availability 


Canadian National committee World Energy 
Conference, Suite 305, 130 Albert Street, Ot- 
tawa, ON, CAN K1P 5G4. Prices: $125.00 
CAN 

Canadian National Committee World Energy 
Conference, Suite 305, 130 Albert Street, Ot- 
tawa, ON, CAN K1P 5G4. Prices: $125.00 
CAN 

Canadian National Committee World Energy 
Conference, Suite 305, 130 Albert Street, Ot- 
tawa, ON, CAN K1P 5G4. Prices: $125.00 
CAN 


See OH/RD-134D457 

See CANWEC-—CE-02830 
See CANWEC-—CE-02835 
See CANWEC-CE-02835-2 


NTIS (US Sales Only), PC AO3/MF A01 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A014 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC AO2/MF A01 


See FRCEA-TH-251 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC AOS/MF A01 


NTIS (US Sales Only), PC A11/MF A01 
NTIS (US Sales Only), PC A16/MF AO1 
NTIS (US Sales Only), PC A11/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
See ORNL/TM-11308 

NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC Ad2 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC AO2/MF A01 


NTIS (US Sales Only), PC A10/MF A01 - OSTI; 
NIS 


See CNEA-NT—4/89 


See PB—-90-110321/XAB 

(ASTM symposium on building applications of 
heat flux transducers; Philadelphia, PA 
(USA); 22-23 Sep 1983) 

ASTM, 1916 Race St., Philadelphia, PA 19103 

(Materials Research Society annual meeting; 
Boston, MA (USA); 14-17 Nov 1983) 

See RHO-BW-SA-323 

(30. annual conference on bioassay, analytical 
and environmental chemistry; Cincinnati, OH 
(USA); 10-12 Oct 1984) 

NTIS, PC AO4/MF A01 - OSTI; GPO Dep. E 1.99: 


DE90737342 


DE90735770 
DE90735733 
DE90735732 
DE90735741 
DE90737365 
DE90737364 
DE90737363 
DE90737362 
DE90737361 
DE90737360 
DE90737359 
DE90737358 


DE90737340 
DE90737341 


DE90735779 
DE90735782 
DE90735778 


DE90735761 


DE89785676 
DE89785677 
DE89785673 


DE90733696 
DE90733695 
DE90733697 


DE90611888 


DE90004643 





CONF-860676— 


Vol.1 
Vol.2 
CONF-8610465— 


1 
CONF-8610466— 


1 
CONF-8701162- 


CONF-8704303-— 


CONF-8704310— 


CONF-8704343— 


CONF-8704387— 


CONF-870501— 


8 
CONF-870519— 


10 
11 
CONF-870764— 


CONF-870790- 


2 
CONF-870826— 


5 
CONF-870861— 


15:10636 


15:10393 
15:10394 


15:12047 


15:9570 


15:9603 
15:11655 


15:9037 
15:9149 
15:9179 
15:9180 


15:9586 


15:9174 


15:9175 


15:9178 
15:9181 


15:10007 


15:9460 
15:10688 


15:11913 


15:11120 


15:10405 


15:11961 


Source of 
Availability 


(Conference on frontiers of electron microscopy 
in materials science; Argonne, IL (USA); 21- 
23 Apr 1986) 

Elsevier Science Pub. Co. Inc., 52 Vanderbilt 
Ave., New York, NY 10017 

(3. international Stirling engine conference; 
Rome (italy); 25-27 Jun 1986) 

NTIS (US Sales Only), PC A18 

NTIS (US Sales Only), PC A18 

(1986 cryogenic structural materials workshop; 
Reno, NV (USA); 7 Oct 1986) 

See HEDL-SA-3597 

(2. international conference on energy and agri- 
culture; Sirmione (Italy); 13-16 Oct 1986) 

See ETDE-IT—89-54 

(American conference on research on fluid inclu- 
sions (ACROFI); Socorro, NM (USA); 5 Jan 
1987) 


DE90733698 
DE90733699 


(Symposium on the surface chemistry of coals; 
Denver, CO (USA); 5-10 Apr 1987) 


(Meeting on solar heated swimming pools: en- 
ergy demonstration programme; Berlin 
(Germany, F.R.); 14-15 Apr 1987) 

See EUR-11434 

(Symposium on advances in oil shale technol- 
ogy; Denver, CO (USA); 5-10 Apr 1987) 


(Conference on innovations in turbine-alternator 
set design; Rome (italy); 15 Apr 1987) 

NTIS (US Sales Only), PC A10 

(6. ASTM-Euratom symposium on reactor 
dosimetry: methods, applications, and stan- 
dardization; Jackson Hole, WY (USA); 31 
May - 5 jun 1987) 

See HEDL-SA-3664 

(9. annual meeting of the European Safeguards 
Research and Development Association: 
safeguards and nuclear material manage- 
ment; London (UK); 12-14 May 1987) 

See ETDE-IT-89-72 

See ETDE-IT-89-77 

(Seminar on biochemistry and microbiology of 
coal and coal constituents; Essen (Germany, 
F.R.); 9-10 Jul 1987) 

See K2G-S—10 

(1. European workshop on high T. supercon- 
ductors and potential applications; Genova 
(Italy); 1-3 Jul 1987) 

See ETDE-IT-89-61 

(5. international symposium on high voltage en- 
gineering; Braunschweig (Germany, F.R.); 
24-28 Aug 1987) 

See ENEL-410.340-1 

(7. general conference of the European Physical 
Society in collaboration with the Finnish 
Physical Society: Trends in Physics (EPS-7); 
Helsinki (Finland); 10-14 Aug 1987) 

See CISE-4802 

(Fusion Power Associates symposium on fusion 
power development: breakeven and beyond; 
Princeton, NJ (USA); 27-28 Aug 1987) 

Fusion Power Associates, 2 Professional Dr., 
Suite 248, Gaithersburg, MD 20879 


DE90733605 


ERA Vol. 15, No. 5 747 





1 
CONF-8708430— 


1 
CONF-8709484— 
CONF-870959— 
CONF-8710506— 


1 
CONF-871101— 


CONF-8711149— 


CONF-8711195— 


CONF-8711287- 


1 
CONF-8711334— 


748 ERA Vol. 15, No. 5 


Abstract 
Number 


15:9633 


15:9910 


15:11756 


15:11846 


15:12147 


15:9449 
15:9450 
15:9451 
15:9452 
15:9453 
15:9454 
15:9455 
15:9700 
15:9724 
15:9725 
15:9726 
15:9749 
15:9858 
15:9859 
15:9860 
15:9861 
15:9880 
15:9881 
15:9882 
15:9883 


15:11257 
15:11607 
15:11608 
15:11694 
15:11711 


15:9661 
15:9681 
15:9737 
15:9738 
15:9793 
15:9884 
15:9885 
15:9886 
15:10832 
15:10833 
15:10834 
15:10835 


15:9571 


15:11926 


Source of 
Availability 


(ASME international symposium on turboma- 
chinery, combined-cycle technologies and 
cogeneration; Montreux (Switzerland); 2-4 
Sep 1987) 

See ETDE-IT—89-71 

(JICABLE '87; Versailles (France); 21-25 Sep 
1987) 

See ENEL-420.282-8 

(1987 JINR-CERN School of physics; Varna 
(Bulgaria); 6-19 Sep 1987) 

See JINR-E-1 ,2-88-426 

(1. international conference on neutron physics; 
Kiev (USSR); 14-18 Sep 1987) 

See INIS-SU-138 

(1. national symposium on status and prospects 
of cryptographic research in Italy; Rome 
(Italy); 30-31 Oct 1987) 

See ALS/TR-89-06 

(Joint meeting of the American Nuclear Society 
and the Atomic Industrial Forum; Los Ange- 
les, CA (USA); 15-19 Nov 1987) 


(Conference on high energy radiation back- 
ground in space; Sanibel Island, FL (USA); 
2-5 Nov 1987) 


(American Nuclear Society winter meeting; Los 
Angeles, CA (USA); 15-19 Nov 1987) 


(4. ASEAN energy conference; Singapore (Sin- 
gapore); 5-7 Nov 1987) 

See ETDE-IT—89-55 

(6. national seminar and 2. Latin American sem- 
inar on X-ray techniques analysis in progress 
(SARX '87); Bahia Blanca (Argentina); 9-13 
Nov 1987) 

See INIS-mf—11565 





Report 
Number 
CONF-8712153— 


CONF-8712154— 


CONF-8712155— 
CONF-8712156— 
1 


2 
CONF-871251— 


CONF-8801115- 


CONF-8803239— 


CONF-880418— 


2 
CONF-8804317— 
CONF-8805147— 

Exc. 


CONF-8805337— 


CONF-8805350— 


CONF-880607— 


3 
CONF-8806130— 


8 
CONF-880631— 


62 
CONF-8806421-— 


15:11313 


15:10421 


15:11494 


15:9457 


15:9458 


15:12163 


15:11727 


15:10022 


15:10019 


15:10396 


15:10806 


15:10738 


15:9631 


15:11827 


15:9479 


15:11960 


15:10407 


Source of 
Availability 


(15. NIRS seminar on environmental research; 
Chiba (Japan); 3-4 Dec 1987) 

See NIRS-M-73 

(7. conference on corrosion problems of power 
engineering; Marianske Lazne (Czechoslo- 
vakia); 8-10 Dec 1987) 

See INIS-mf—11566 

(24. oncological days; Bratislava (Czechoslo- 
vakia); 10-11 Dec 1987) 

See INIS-mf-11569 

(2. workshop on near real time accountancy; 
Los Alamos, NM (USA); 7-9 Dec 1987) 

See ETDE-IT—89-62 

See ETDE-IT—89-64 

(3. SIAM conference on parallel processing for 
scientific computing; Los Angeles, CA (USA); 
1-4 Dec 1987) 


(X-ray and vacuum ultraviolet interaction data 
bases, calculations, and measurements; Los 
Angeles, CA (USA); 14-15 Jan 1988) 

SPIE Society of Photo-Optical Instrumentation 
Engineers, 1022 19 St., P.O. Box 10, 
Bellingham, WA 98227 

(Conference on energy conservation: state-of- 
the-art and prospectives; Rome (italy); 23 
Mar 1988) 

NTIS (US Sales Only), PC A07 

(13. international conference on coal and slurry 
technology; Denver, CO (USA); 12-15 Apr 
1988) 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


DE90733541 


DES90005356 


(ELMIA energy and future conference; 
Joenkoeping (Sweden); 11-16 Apr 1988) 

See NEI-SE—45 

(European Materials Research Society meeting; 
Strasbourg (France); 31 May - 2 jun 1988) 

See ENEA-RT-TIB-88-44 

(Meeting on turbomachinery: research pro- 
grams; Genoa (Italy); 5 May 1988) 

NTIS (US Sales Only), PC A22 

(8. All-Union conference on the methods of 
preparation and analysis of high-purity sub- 
stances; Gor’kij (USSR); 10 May 1988) 

See INIS-SU—140 

(33. ASME international gas turbine and aero- 
engine congress and exposition; Amsterdam 
(Netherlands); 5-8 Jun 1988) 

See ETDE-IT—89-50 

(Relativistic nuclear many-body physics confer- 
ence; Columbus, OH (USA); 6-9 Jun 1988) 

NTIS, PC AO2/MF A01; OSTI; INIS 

(29. annual meeting of the Institute of Nuclear 
Materials Management; Las Vegas, NV 
(USA); 26-29 Jun 1988) 

See ETDE-IT—89-65 

(International conference on energy options and 
the rural sector in developing countries; 
Bologna (Italy); 28-29 Jun 1988) 

See ENEA-RT-FARE-88-16 

(IEEE international conference on plasma sci- 
ence; Seattle, WA (USA); 6-8 Jun 1988) 

IEEE Service Center, 445 Hoes Ln., Piscat- 
away, NJ 08854 

(International conference on cryogenic materi- 
als: applications and properties; Shenyang 
(China); 7-10 Jun 1988) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


DE90733700 


DES0004693 MF-413 


DE90005393 MF-404 
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CONF-880702- 


Report Abstract Source of 
Number Number Availability 


CONF-880702- (IECEC '88: 23. intersociety energy conversion 
engineering conference; Denver, CO (USA); 
31 Jul - 5 aug 1988) 
25 NTIS (US Sales Only), PC A02 DE90733664 
26 NTIS (US Sales Only), PC A02 DE90733658 
CONF-880812- (Applied superconductivity conference; San 
Francisco, CA (USA); 21-25 Aug 1988) 
46 See ENEA-RT-FUS—88-23 
CONF-88081 41-— (3. international conference on synchrotron radi- 
ation instrumentation; Tsukuba (Japan); 29 
Aug - 2 sep 1988) 
17 15:11168 See BNL-43419 
CONF-880826- (ASME COGEN-TURBO: 2nd international sym- 
posium on turbomachinery, combined-cycle 
technologies and cogeneration; Montreux 
(Switzerland); 30 Aug - 1 sep 1988) 
1 15:10174 See ETDE-IT—89-51 
2 15:9632 See ETDE-IT—89-57 
CONF-8808271- (4. annual coal preparation, utilization and envi- 
ronmental control contractors’ conference; 
Pittsburgh, PA (USA); 8-11 Aug 1988) 
Absts. NTIS, PC A07/MF A01 - OSTI; GPO Dep. : DE90003910 MF-113 
CONF-8808280— (IAU colloquium 111: the use of pulsating stars 
in fundamental problems of astronomy; Lin- 
coln, NE (USA); 15-17 Aug 1988) 
15:11692 See RAL—89-073 
CONF-8808282- (2. international seminar on heat transfer; Bei- 
jing (China); 8-12 Aug 1988) 
1 15:9739 See ETDE-IT—89-73 
CONF-8808283— (9. world conference on earthquake engineering; 
Tokyo (Japan); 2-9 Aug 1988) 
1 15:9806 See ETDE-IT—89-56 
CONF-880906— (7. international conference on radiation shield- 
ing; Bournemouth (UK); 12-16 Sep 1988) 
13 15:9751 See ETDE-IT—89-59 
CONF-8809151— (International meeting on parallel computing 
methods, algorithms, algorithms, applica- 
tions; Verona (Italy); 28-30 Sep 1988) 
2 15:12154 See ENEA-RT-FUS-—88-13 
CONF-8809213—- (IAEA Meeting: 10th European TRIGA users’ 
conference; Vienna (Austria); 14-16 Sep 
1988) 
15:9764 See ETDE-IT-—89-58 
(15. symposium on fusion technology (SOFT- 
15); Utrecht (Netherlands); 19-23 Sep 1988) 
15:9225 See CEA-CONF-9873 
15:12055 See UCLA/PPG-1179 
(2. national conference on cooperation of 
sources in electric power system; Tatranska 
Lomnica (Czechoslovakia); 26-30 Sep 1988) 
15:9669 See INIS-mf—11568 
CONF-8809322- (TMS fall meeting; Chicago, IL (USA); 25-30 
Sep 1988) 
2 15:10415 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. E 1.99: DE90004921 
CONF-8809331— (International seminar on energy saving; Rome 
(Italy); 12-13 Sep 1988) 
15:10105 NTIS (US Sales Only), PC A21 DE90733723 
CONF-8809415— (International School of Plasma Physics; 
Varenna (Italy); 6-16 Sep 1988) 
Exe. 15:11947 See ENEA-RT-FUS—88-12 
CONF-8809430— (International symposium on engineering and 
economic aspects of energy saving in pro- 
tected crops; Cambridge, MA (USA); 4-8 Sep 
1988) 
See ETDE-IT—89-70 
(Seminar on applications, perspectives and limi- 
tations of comparative risk assessment and 
risk management; Nice (France); 26-30 Sep 
1988) 
See ETDE-IT—89-53 
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CONF-881009-— 


8 
CONF-881010— 


6 


CONF-881015— 


39 


CONF-8810461- 


CONF-881056— 


10 
CONF-881143— 


CONF-881212— 


3 
CONF-8812122-— 


CONF-8812123— 


CONF-881244— 


10 


CONF-8901104— 


CONF-890161— 


CONF-890197— 


12 


15:11372 


15:11815 


15:10077 


15:12055 


15:11514 


15:12032 


15:9143 


15:10723 


15:10767 


15:10768 


15:10854 


15:11670 


15:10429 


15:9270 


15:11119 


15:9123 


15:11816 


15:11115 


CONF-890197— 


Source of 
Availability 


Distribution 
Category 
(Healthy buildings ’88; Stockholm (Sweden); 5 

Sep 1988) 
See BFR-D—14-1988 
(8. international symposium on high energy spin 

physics; Minneapolis, MN (USA); 12-17 Sep 

1988) 


(4. international conference on liquid metal engi- 
neering and technology; Avignon (France); 
17-21 Oct 1988) 

See ETDE-IT—89-19 

(11. fuel cell seminar: development and applica- 
tion of fuel cells for the 90’s; Long Beach, 
CA (USA); 23-26 Oct 1988) 

See ETDE-IT—89-76 

(12. international conference on plasma physics 
and controlled nuclear fusion research; 15. 
symposium on fusion technology (SOFT-15); 
Nice (France); Utrecht (Netherlands); 12-19 
Oct 1988; 19-23 sep 1988) 

See UCLA/PPG—1179 

(4. expanded science-practical conference of 
medical X-ray technicians and radiomanipu- 
lated nurses of Leningrad and Leningrad 
region; Leningrad (USSR); 27-28 Oct 1988) 

See INIS-SU-142/A 

(19. European conference on laser interaction 
with matter (ECLIM); Madrid (Spain); 3-7 Oct 
1988) 

See ENEA-RT-FUS—88-18 

(American Institute of Chemical Engineers an- 
nual meeting; Washington, DC (USA); 27 
Nov - 2 dec 1988) 

American Institute of Chemical Engineers, 345 
East 47 St., New York, NY 10017 

American Institute of Chemical Engineers, 345 
East 47 St., New York, NY 10017 

American Institute of Chemical Engineers, 345 
East 47 St., New York, NY 10017 

American Institute of Chemical Engineers, 345 
East 47 St., New York, NY 10017 

American Institute of Chemical Engineers, 345 
East 47 St., New York, NY 10017 

(Particle astrophysics workshop; Berkeley, CA 
(USA); 8-10 Dec 1988) 

See DOE/ER/40452-2 

(8. conference on material and technology prob- 
lems of WWER nuclear reactors; Srni 
(Czechoslovakia); 5-8 Dec 1988) 

See INIS-mf—11567 

(Technical session on geomechanics of clays for 
radioactive waste disposal; Brussels (Bel- 
gium); 1-2 Dec 1988) 

See EUR-12027 

(LASERS ’88: 1Cth international conference on 
lasers and applications; Lake Tahoe, NV 
(USA); 5-9 Dec 1988) 

See ENEA-RT-TIB—89-02 

(Drilling symposium; Houston, TX (USA); 22-25 
Jan 1989) 

American Society of Mechanical Engineers, 345 
East 47 St., New York, NY 10017 

(17. international workshop on gross properties 
of nuclei and nuclear excitations; Hirschegg 
(Austria); 15-19 Jan 1989) 

See CEA-CONF-9832 

(Workshop on advanced accelerator concepts; 
Lake Arrowhead, CA (USA); 9-13 Jan 1989) 

See BNL-43446 
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21 
CONF-890304— 


38 
CONF-8903181— 


CONF-890335- 


240-Rev. 
CONF-890377— 


CONF-8904153— 


CONF-8904215— 


CONF-8904298— 


CONF-8904299— 


CONF-890471- 


1 
CONF-890479- 
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15:10403 
15:10404 


15:11169 


15:11161 


15:11950 


15:12153 


15:11146 


15:11163 


15:9634 


15:11826 


15:12062 


15:11820 
15:11821 
15:11829 


15:12023 


15:11225 


15:9191 
15:9192 
15:10681 


15:12150 


15:12149 


Source of 
Availability 


(2. international conference on pipework engi- 
neering and operation; London (UK); 21-22 
Feb 1989) 

See CEA-CONF-9908 

See CEA-CONF-9909 

(International industrial symposium on the super 
collider; New Orleans, LA (USA); 8-10 Feb 
1989) 

NTIS, PC AO2/MF A011 - OST! 

(AHF accelerator design workshop; Los Alamos, 
NM (USA); 20-25 Feb 1989) 

See TRI-PP-89-50 

(16. European conference on controlled fusion 
and plasma physics; Venice (Italy); 13-17 
Mar 1989) 

See ENEA-RT-FUS—89-5 

(3. ANS topical meeting on robotics and remote 
systems; Charleston, SC (USA); 13-16 Mar 
1989) 

See DP-MS-88-94 

(Workshop on TARN Il; Tanashi (Japan); 1-2 
Mar 1989) 

See INS-T-488 

(13. particle accelerator conference; Chicago, IL 
(USA); 20-23 Mar 1989) 

See UCRL-99579-Rev. 

(International seminar on mathematica! model- 
ing and computer simulation of processes in 
energy systems; Sarajevo (Yugoslavia); 20- 
24 Mar 1989) 

See ETDE-IT-89-74 

(Fifty years with nuclear fission conference; 
Gaithersburg, MD (USA); 25-28 Apr 1989) 

See CEA-CONF-9879 

(2. international conference on high-density 
pinches (ICHDP-2); Laguna Beach, CA 
(USA); 26-28 Apr 1989) 

American Inst. of Physics, 335 E. 45th St., New 
York, NY 10017 

(Symposium on nuclear dynamics and nuclear 
disassembly; Dallas, TX (USA); 9-14 Apr 
1989) 

See CEA-CONF—9867 

See CENBG-89-08 

See GANIL-P-89-12 

(2. international symposium on the fabrication 
and properties of lithium ceramics; Indi- 
anapolis, IN (USA); 23-27 Apr 1989) 

See CEA-CONF-9907 

(6. All-Union conference on microdosimeiry; 
Kanev (Ukrainian SSR); 14-25 Apr 1989) 

See INIS-SU-139 

(Technical Meeting on Plutonium Analysis; 
Grenoble (France); 19-21 Apr 1989) 

See CEA-CONF-9841 

See CEA-CONF-9850 

See CEA-CONF-9849 

(International Analyses of Flow-induced Vibration 
and Fretting Wear in Steam Generator Tubes; 
Seoul (Republic of Korea); 19-21 Apr 1989) 

See CEA-CONF—9866 

(International symposium on pressure vessel 
technology and nuclear codes and standards; 
Seoul (Republic of Korea); 26-28 Apr 1989) 

See ETDE-IT—89-69 

(7. international conference on finite element 
methods in flow problems; Huntsville, AL 
(USA); 3-7 Apr 1989) 

See CEA-CONF-9865 


DE90005392 





CONF-8905120— 


23 
CONF-8905253— 


15:11825 


15:11945 


15:9752 


15:9053 


15:9197 
15:9199 
15:9422 
15:9423 
15:9424 
15:9425 
15:9426 
15:9444 
15:9445 
15:9446 
15:9447 
15:9448 
15:9469 
15:9659 
15:9660 
15:9674 
15:9675 
15:9679 
15:9680 
15:9683 
15:9686 
15:9688 
15:9689 
15:9693 
15:9694 
15:9695 
15:9710 
15:9711 
15:9712 
15:9713 
15:9714 
15:9715 
15:9716 
15:9717 
15:9718 
15:9719 
15:9720 
15:9721 
15:9727 
15:9728 
15:9729 
15:9730 
15:9731 
15:9732 
15:9733 
15:9734 
15:9735 
15:9736 
15:9791 
15:9792 
15:9837 
15:9838 
15:9839 
15:9840 


Source of 
Availability 


(International conference on fifty years of re- 
search in nuclear fission; Berlin (Germany, 
F.R.); 3-7 Apr 1989) 

See IPNO-DRE-89-10 

(8. topical conference on radio frequency power 
in plasmas; Irvine, CA (USA); 1-3 May 1989) 

See DOE/ET/51013—265 

(Nordic man-machine conference, people as a 
part of complex systems; Mariehamn (Swe- 
den); 9-11 May 1989) 

See RISO-M-2788 

(EPRI symposium on biological processing of 
coal and coal-derived substances; Palo Alto, 
CA (USA); 16-17 May 1989) 

See EPRI-ER-6572 

(Annual meeting of the American Nuclear Soci- 
ety; Atlanta, GA (USA); 4-8 Jun 1989) 
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CONF-890616— 


2 
CONF-8906168— 


6 
CONF-8906194— 


4 
CONF-8906253— 


1 
CONF-8906266— 


CONF-890692- 


24 
CONF-890701-— 


22 
23 
24 
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15:9841 
15:9842 
15:9843 
15:9844 
15:9862 
15:9863 
15:9864 
15:9865 
15:9866 
15:9867 
15:9868 
15:9869 
15:9870 
15:9871 
15:9872 
15:9873 
15:9874 
15:9875 
15:9876 
15:9877 
15:9879 
15:10000 
15:10001 
15:10002 
15:10828 
15:10829 
15:10830 
15:10831 
15:10847 
15:11095 
15:11136 
15:11240 
15:11250 
15:11251 
15:11252 
15:11253 
15:11254 
15:11255 
15:11256 
15:11367 
15:11368 
15:11531 
15:12118 


15:11834 


15:11760 


15:10132 


15:10748 


15:10131 


15:10408 


15:10409 
15:10410 


Source of 
Availability 


. 


(International symposium on thermodynamic 
analysis and improvement of energy sys- 
tems; Beijing (China); 5-8 Jun 1989) 

See ETDE-IT-89-49 

(international conference on selected topics in 
nuclear structure; Dubna (USSR); 20-24 Jun 
1989) 

See JINR-E-4-89-259 

(International meeting on physics at KAON; Bad 
Honnef (Germany, F.R.); 7-9 Jun 1989) 

See TRI-PP-89-97 

(15. annual conference of the Solar Energy So- 
ciety of Canada; Penticton (Canada); 19 Jun 
1989) 

See PNL-SA—17033 

(4. All-Union conference on the problems of sol- 
vation and complexing in solutions; lvanovo 
(USSR); 6-8 Jun 1989) 

See INIS-SU-141 

(82. Air and Waste Management Association an- 
nual meeting and exhibition; Anaheim, CA 
(USA); 25-30 Jun 1989) 

See PNL-SA-16468 

(International cryogenic materials conference; 
Los Angeles, CA (USA); 24-28 Jul 1989) 

NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

NTIS, PC AO02/MF A011 - OSTI; GPO Dep. 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


DE90005387 
DE90005388 
DE90005389 


E 1.99: 
E 1.99: 
E 1.99: 





Report 
Number 


25 


26 
CONF-8907103-— 


CONF-8907176— 


1 
CONF-890770-— 


CONF-8908131— 


4 
CONF-8908134— 


20 

21 

22 
CONF-8908163— 


1 
CONF-8908177— 


CONF-890826— 


8 
CONF-890833— 


Abstract 
Number 


15:10411 
15:10412 


15:9942 


15:11688 


15:10544 


15:11835 


15:11122 
15:11123 
15:11124 


15:10839 


15:9592 


15:11671 


15:9658 
15:9676 
15:9677 
15:9678 
15:9682 
15:9696 
15:9697 
15:9698 
15:9699 
15:9722 
15:9723 
15:9743 
15:9744 
15:9745 
15:9746 
15:9747 
15:9748 
15:9783 
15:9784 
15:9785 
15:9786 
15:9787 
15:9788 
15:9789 
15:9790 
15:9845 
15:9846 
15:9847 
15:9848 
15:9849 
15:9850 
15:9851 
15:9852 
15:9853 
15:9854 
15:9855 


Source of Order 
Availability ; Number 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

(Conference on technology-based confidence 
building: energy and environment; Santa Fe, 
NM (USA); 9-14 Jul 1989) 

See LA-11728-C 

(Colloquium on supernovae; Santa Cruz, CA 
(USA); Jul 1989) 

See LA-UR-89-3737 

(16. annual review of progress in quantitative 
nondestructive evaluation; Brunswick, ME 
(USA); 23-28 Jul 1989) 

See N-89-28851 

(2. LAMPF workshop on pion-nucleus double 
charge exchange; Los Alamos, NM (USA); 9- 
11 Aug 1989) 

See LA-UR-89-4180 

(11. international free electron laser conference; 
Naples, FL (USA); 28 Aug - 1 sep 1989) 

See LA-UR-—89-4165 

See LA-UR-89-4267 

See LA-UR-89-4268 

(7. symposium on turbulent shear flows; Stan- 
ford, CA (USA); 21-23 Aug 1989) 

NTIS, PC A02/MF A011 - OSTI; GPO Dep. E 1.99: 
(24. intersociety energy conversion engineering 
conference; Washington, DC (USA); 6-11 

Aug 1989) 

See N—89-29484 

(International nuclear physics conference; Sao 
Paulo (Brazil); 20-26 Aug 1989) 

See FNAL/C-89/254-A 

(14. biennial conference on reactor operating 
experience: plant operations - the human el- 
ement; Charlotte, NC (USA); 6-9 Aug 1989) 


DE900053390 
DE90005391 


DE90003500 MF-330 
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CONF-8909163— 


10 


CONF-8909172- 


4 
CONF-8909210— 
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Abstract 
Number 


15:9856 
15:9857 


15:10037 


15:9955 
15:9957 
15:10085 
15:11303 


15:11773 
15:11774 


15:12157 


15:11716 


15:11890 


15:11775 


15:11957 


15:11779 
15:11772 


15:11939 


15:10543 


15:11916 


15:10545 


15:11784 


15:12046 


Source of 
Availability 


(33. SPIE annual international technical sympo- 
sium on optical and optoelectronic applied 
science and engineering; San Diego, CA 
(USA); 6-11 Aug 1989) 

See LBL—-27950 

(4. international energy conservation program 
evaluation conference; Chicago, IL (USA); 
21-25 Aug 1989) 

See PNL-SA-16889 

(14. world energy conference; Montreal 
(Canada); 17-22 Sep 1989) 

See CANWEC-CE-02835 

See CANWEC-CE-02835-2 

See CANWEC—CE-02834-3.3 

See CANWEC-—CE-02830 

(International Europhysics conference on high- 
energy physics; Madrid (Spain); 7-14 Sep 
1989) 

See BNL-43520 

See BNL-43522 

(ECFA study week on instrumentation technol- 
ogy for high luminosity hadron colliders; 
Barcelona (Spain); 14-21 Sep 1989) 

See FNAL/C-89/217 

(5. symposium on containment of underground 
nuclear detonations; Santa Barbara, CA 
(USA); 19-21 Sep 1989) 

See SAND-—89-0994C 

(SIMS VII: 7th international conference on sec- 
ondary ion mass spectrometry; Monterey, 
CA (USA); 3-8 Sep 1989) 

NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. E 1.99: DE90003767 MF-411 

(12. Werner Brandt international workshop on 
charged particle penetration phenomena; 
San Sebastian (Spain); 4-7 Sep 1989) 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. E 1.99: DE90003673 MF-411 

(Workshop on towards establishing b factory; 
Syracuse, NY (USA); 6-9 Sep 1989) 

See BNL-43639 

(ITER R&D specialists meeting on density limits; 
Garching (Germany, F.R.); 20-22 Sep 1989) 

See ORNU/M-—1031 

(Lattice '89 international workshop; Capri (Italy); 
Sep 1989) 

See FNAL/C-89/242-T 

See BNL-43467 

(Muon catalyzed fusion meeting; Oxford (UK); 
10-13 Sep 1989) 

See LA-UR-89-4070 

(8. European conference on low dimensional 
conductors and superconductors; Croatia 
(Yugoslavia); 18-22 Sep 1989) 

See LA-UR-89-4157 

(International conference on the applications of 
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3 
DOE/BP/66087- 
1 
DOE/BP/92081- 
1 
DOE/CE- 
0273 
DOE/CE/30792- 
T42 
DOE/CH/03000- 
T1i5 
DOE/EIA-— 
0035(89/09) 
0109(89/09) 
0109(89/10) 
0167(88) 
0226(89/09) 
0348(88) 
0466(88) 
0520(89/1 2) 
DOE/EIS— 
0133-D 
0143-Summ. 
DOE/ER/02894- 
T4 
DOE/ER/05007— 
26 
DOE/ER/13262- 


6 
DOE/ER/13327— 
T1 
DOE/ER/13397— 
1 


DOE/ER/13515— 


5 
DOE/ER/13676— 


2 
DOE/ER/13725— 

3 
DOE/ER/13776- 

2 
DOE/ER/13846- 


2 
DOE/ER/13874— 


2 
DOE/ER/13883— 

2 
DOE/ER/40153— 

6 
DOE/ER/40213— 


6 
DOE/ER/40296- 
T1 


DOE/ER/40356- 
3 
DOE/ER/40412- 


2 
DOE/ER/40415— 
11 
DOE/ER/40419- 
2 
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Abstract 
Number 
15:10170 
15:9507 


15:9477 
15:9478 


15:9508 
15:9485 
15:9947 
15:10034 
15:9473 
15:12152 
15:9962 
15:9132 
15:9133 
15:9156 
15:10062 
15:10063 
15:9959 
15:9134 


15:10171 
15:9904 


15:11149 
15:11669 
15:11717 
15:10735 


15:10840 


15:11718 
15:10172 
15:10736 
15:11534 
15:11924 
15:11719 
15:11479 
15:11776 
15:11777 


15:11170 


15:11758 
15:11804 
15:11805 


15:11828 


Source of 
Availability 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC A17/MF A01 - OSTI; GPO Dep. 


NTIS, PC A07/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 


NTIS, PC A10/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO8/MF A01 - GPO - OSTI; GPO Dep. 
NTIS, PC AO7/MF A01 - GPO - OSTI; GPO Dep. 
NTIS, PC A07/MF A01 - GPO - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - GPO - OSTI; GPO Dep. 
NTIS, PC AO8/MF A01 - GPO - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - GPO - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - GPO - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - GPO - OSTI; GPO Dep. 


NTIS, PC A12/MF A01 - OSTI; GPO Dep. 
See DOE/BP-1258 


NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC A17/MF A01 - OSTI; GPO Dep. 


NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO4/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


Order 
Number 
DE90004541 
DE90004544 


DE90004537 
DE90004546 


DE90004334 
DE90004539 
DE90004543 
DE90004999 
DE90004080 
DE90004702 
DE90004651 
DE90004184 
DE90005374 
DE90004329 
DE90004588 
DE90004589 
DE90004535 
DE90004654 


DE90004610 


DE90004021 
DE90005338 
DE90004639 
DE90004169 


DE90005396 


DE90005415 
DE90005410 
DE90004850 
DE90004083 
DE90003908 
DE90004635 
DE90004634 
DE90005425 
DE90005370 


DE90004904 


DE90004609 
DE90004180 
DE90005331 


DE90003909 


Distribution 
Category 
MF-920 
MF-902 


MF-902 
MF-245 


MF-902 
MF-920 
MF-920 
MF-310 
MF-242 
MF-405 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 


MF-630 


MF-414 
MF-412 
MF-411 
MF-401 


MF-406; 
MF-405 


MF-411 
MF-401 
MF-401 
MF-408 
MF-405 
MF-411 
MF-401 
MF-414 
MF-414 


MF-404; 
MF-414 


MF-414 
MF-414 
MF-413 


MF-414 





Report 
Number 


DOE/ER/40438— 
T2 
DOE/ER/40452- 


2 
DOE/ER/45100- 
13 
DOE/ER/45297- 
12 
DOE/ER/53188— 
T3 
DOE/ER/53211- 
01 
DOE/ER/60418- 
T2 
DOE/ER/60438— 
T 


DOE/ET/51013— 
265 
277 
T219 
T220 
DOE/EV/10092- 


90004223 
DOE/ID- 

10249 
DOE/ID/12127— 

2 
DOE/ID/12550— 

3 
DOE/ID/12566-— 

3 
DOE/ID/12691- 


{ 
DOE/IG— 
0008/10-8 
DOE/LC/11086— 
2778 
DOE/MA- 

0364 
DOE/MC/21338— 
2749-Vol.2 
DOE/MC/21353— 

2755 
DOE/MC/23057— 

2739 
DOE/MC/23075— 

2753 

2754 


DOE/NASA/16310— 


13 
DOE/NASA/20370— 


DOE/NV/10461— 
T10 
T11 
T12 


Abstract 

Number 

15:11189 
15:11670 
15:10737 
15:10532 
15:11720 
15:11944 
15:11485 
15:11486 
15:10051 
15:11945 
15:12028 
15:11946 
15:12029 
15:9963 


15:9091 
15:9640 


15:9641 
15:9642 
15:10052 
15:10841 
15:9500 
15:10173 
15:10533 
15:10683 
15:10042 
15:9165 
15:10043 
15:9042 
15:9043 
15:9044 


15:9045 
15:9046 


15:9687 
15:9606 
15:9654 
15:9662 
15:9663 
15:9236 


15:9237 
15:9238 


Source of 
Availability 


NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS 

NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep-~ 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC A07/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
OSTI 

NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC A13/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI 


NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A13/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A13/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO5/MF A01; OSTI; INIS 


NTIS, PC A03/MF A01; OSTI; INIS 
NTIS, PC A03/MF A01; OSTI; INIS 


GPO 
Dep. 


E 1.99: 


Order 
Number 
DE90004852 
DE90005417 
DE90004849 
DE90004851 
DE90005329 
DE90005424 
DE90005328 
DE90005327 
DE90004318 
DES90004167 
DE90004168 
DES0004893 
DE90004892 
DE90004213 


DE90004611 
DE90004458 


DE90004461 
DE90004462 
DE90004223 
DE90004081 
DE90004454 
DE90004078 
DE90004086 
DE90004079 
T1I90004382 

DE90004523 
DE90004185 
DE90000405 
DE9000041 1 
DE89011703 


DE90002864 
DE90002865 


DE90001805 
DE90001783 
DE90003354 
DE90004013 
DE90004014 
DE90004719 


DE90004720 
DE90004721 


DOE/NV/10461— 


Distribution 
Category 
MF-414 
MF-412 
MF-404 
MF-404 
MF-424 
MF-420 
MF-408 
MF-408 
MF-101 
MF-420 
MF-426 
MF-413 
MF-413 
MF-600 
PC-126 
PC-101; 
PC-105 
PC-101; 
PC-105 
PC-101; 
PC-105 
MF-109 
PC-310 
MF-225 
PC-310 
PC-317 
MF-310 
PC-960 
MF-123 
MF-900 
PC-106 
MF-106 
PC-109 


MF-109 
MF-109 


PC-504 
MF-261 
MF-520 
MF-520 
MF-520 
MF-814 


MF-814 
MF-814 
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DOE/NV/10461-— 


Report 
Number 


T13 
T14 
T1i5 
T1i6 
T17 
T18 
T1i9 
T2-Vol.1 
T20 
T21 
T22 
T23 


T24 
T25 
T26 
T28 
T29 


T30 
T31 
T32 
T33 
T34 


T36 
T37-Vol.2 
T4 

TS 


Té6 
17 
T8 


T9 
DOE/OR/21519— 
T1 


DOE/OSTI- 
11633/2 
DOE/PC/70018— 


DOE/RL/01030- 

T20 
DOE/RW- 

0247 
DOE/S— 

0072 
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Abstract 
Number 


15:9239 
15:9240 
15:9241 
15:9242 
15:9243 
15:9244 
15:9245 
15:9229 
15:9246 
15:9247 
15:9248 
15:9249 
15:9250 
15:9251 
15:9252 
15:9253 
15:9254 
15:9255 
15:9256 
15:9257 
15:9258 
15:9259 
15:9260 
15:9261 
15:9230 
15:9231 
15:9232 
15:9233 
15:9234 
15:9235 


15:9428 


15:10035 
15:9047 
15:10074 
15:9492 
15:9493 
15:9048 
15:9086 
15:9079 
15:9432 
15:10144 
15:9262 
15:9263 


15:10044 


Source of 
Availability 


NTIS, PC A04/MF A01; OSTI; 
NTIS, PC A04/MF A01; OSTI; 
NTIS, PC A03/MF A01; OSTI; 
NTIS, PC AO5/MF A01; OSTI; 
NTIS, PC AO5/MF A01; OSTI; 
NTIS, PC A03/MF A01; OSTI; 
NTIS, PC AO6/MF A01; OSTI; 
NTIS, PC A12/MF A01; OSTI; 
NTIS, PC A03/MF A01; OSTI; 
NTIS, PC A03/MF A01; OSTI; 
NTIS, PC A04/MF A01; OSTI; 
NTIS, PC AO9/MF A01; OSTI; 


NTIS, PC A12/MF A01; OSTI; 
NTIS, PC A04/MF A01; OSTI; 
NTIS, PC A03/MF A01; OSTI; 
NTIS, PC AO5/MF A01; OSTI; 
NTIS, PC A03/MF A01; OSTI; 
NTIS, PC AO5/MF A01; OSTI; 
NTIS, PC A07/MF A01; OSTI; 
NTIS, PC AO8&/MF A01; OSTI; 
NTIS, PC A10/MF A01; OSTI; 
NTIS, PC A03/MF A01; OSTI; 
NTIS, PC A07/MF A01; OSTI; 
NTIS, PC A12/MF A01; OSTI; 
NTIS, PC AO7/MF A01; OSTI; 
NTIS, PC A03/MF A01; OSTI; 
NTIS, PC A03/MF A01; OSTI; 
NTIS, PC AO5/MF A01; OSTI; 
NTIS, PC AO6/MF A01; OSTI; 
NTIS, PC A11/MF A01; OSTI; 


NTIS, PC AO6/MF A011 - OSTI 


NTIS, PC A03/MF A01 - OSTI; 


NTIS, PC AO8/MF A011 - OSTI; 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS 
INIS 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS 


INIS; GPO Dep. 


INIS 


INIS; GPO Dep. 


INIS 


INIS; GPO Dep. 


INIS 
INIS 
INIS 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS 


GPO Dep. 


GPO Dep. 


NTIS, PC A04/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO9/MF A01 - OSTI 
NTIS, PC A04/MF A01 - OSTI 
NTIS, PC A04/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A04/MF A01 - OSTI 
NTIS, PC AO8&/MF A01 - OSTI 
OSTI; INIS 

OSTI; INIS 


NTIS, PC A03/MF A01 - OSTI 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


; GPO Dep. 


; GPO Dep. 


Order 
Number 


DE90004722 
DE90004723 
DE90004724 
DE90004725 
DE90004726 
DE90004727 
DE90004728 
DE90004711 
DE90004729 
DE90004730 
DE90004731 
DE90004732 
DE90004733 
DE90004734 
DE90004735 
DE90004741 
DE90004740 
DE90004739 
DE90004738 
DE90004737 
DE90004745 
DE90004744 
DE90004743 
DE90004747 
DE90004713 
DE90004714 
DE90004715 
DE90004716 
DE90004717 
DE90004718 


DE90005474 


DE90002100 
DE90004142 
DE90003900 
DE90004177 
DE90004174 
DE90004144 
DE90005394 
DE90004317 
DE90004156 
DE90004789 
T190004323 

T190004435 


DE90003302 


Distribution 
Category 


MF-814 
MF-814 
MF-815 
MF-812 
MF-814 
MF-814 
MF-814 
MF-814 
MF-814 
MF-814 
MF-814 
MF-700; 
MF-721 
MF-700; 
MF-721 
MF-700; 
MF-721 
MF-700; 
MF-721 
MF-721; 
MF-703 
MF-721; 
MF-703 
MF-721 
MF-721 
MF-721 
MF-721 
MF-721; 
MF-702 
MF-721 
MF-814 
MF-814 
MF-700; 
MF-721 
MF-700; 
MF-721 
MF-700; 
MF-721 
MF-700; 
MF-721 
MF-814 


MF-702; 
MF-703 


PC-310 
PC-108 
MF-112 
PC-108 
PC-108 
PC-108 
MF-104 
MF-114 
MF-510 
MF-513; 
MF-505 
MF-813 
MF-800 


PC-960 





Report 
Number 


DOE/SF/16306— 
7 

DOE/SR- 
8003-Vol.1 


DOE/SR/00001-— 
T131 
DOE/SR/15160— 


3 
DOT-TSC-UMTA-— 


89-83-Rev.1 
DREO-TN— 
89-10 
89-10 
DRES-SR- 
523 
DRI- 
8067.1F1 
E- 
4900 
4928 
5028 
5029 
5053 
ECN- 
89-161 


89-170 


EGG- 

2570 

2572 

2581 
EGG-NERD- 

8541 
ENEA-RT-COMB-— 

89-01 

89-11 
ENEA-RT-DISP-— 

89-1 
ENEA-RT-FARE- 

88-16 

89-2 
ENEA-RT-FUS— 

88-12 

88-13 

88-18 

88-23 

89-2 

89-03 

89-4 

89-5 

89-06 
ENEA-RT-PAS— 

88-25 

89-05 

89-16 

89-19 
ENEA-RT-SAG— 

89-1 
ENEA-RT-TERM- 

89-02 

89-3 


15:10624 
15:11651 
15:10148 


15:12153 
15:9795 


15:11290 
15:11291 


15:11300 
15:11331 


15:9592 

15:10544 
15:10844 
15:11096 
15:10545 


15:10076 


15:9607 


15:9817 
15:9818 
15:9596 


15:9761 


15:9456 
15:9264 


15:9802 


15:9479 
15:9515 


15:11947 
15:12154 
15:12032 
15:10534 
15:11948 
15:11949 
15:12155 
15:11950 
15:11951 


15:9803 
15:9200 
15:10818 
15:9750 


15:9464 


15:10842 
15:10843 


Source of 
Availability 


NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO6/MF A01; OSTI; Order software 
packages from National Energy Software 
Center, Argonne National Laboratory, 9800 
South Cass Avenue, Argonne, IL 60439. 
Order documentation without complete pack- 
age from NTIS.; GPO Dep. 


NTIS, PC A02/MF A01 - OSTI 
NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 
See PB—90-105537/XAB 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


See AD-A-212736/3/XAB 
See AD-A-212748/8/XAB 


See AD-A—212574/8/XAB 
See PB-90-104001/XAB 


See N—-89-29484 
See N-89-28851 
See N-89-28747 
See N-89-29032 
See N-89-30088 


Netherlands Energy Research Foundation ECN, 
P.O. Box 1, 1755 ZGPetten, Netherlands 
Netherlands Energy Research Foundation ECN, 
P.O. Box 1, 1755 ZGPetten, Netherlands 


See NUREG/CR-5414 
See NUREG/CR-5457 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO4/MF A01; OSTI; INIS; GPO Dep. 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03 


NTIS (US Sales Only), PC Ao3 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A05/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02 

NTiS (US Sales Only), PC A03/MF AO‘ 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03 

NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF AO1 


NTIS (US Sales Only), PC A02 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 


Order 
Number 


DE90002529 


DES0003098 


DE90001087 


DE90004183 


DE90004661 
DE90003896 


DE90004992 
DE90002059 


DE90733791 
DE90733792 


DE90733602 


DE90733598 
DE90733597 


DE90705991 
DE90733777 
DE90733778 
DE90733600 
DE90733784 
DE90733788 
DE90733782 
DE90733783 
DE90733787 


DE90733771 
DE90733772 
DE90733577 
DE90733774 


DE90733776 


DE90733790 
DE90733603 


ENEA-RT-TERM-— 


Distribution 
Category 


MF-231 


MF-707 
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ENEA-RT-TIB— 


Source of GPO Order 
Availability Dep. Number 


Abstract 
Number 


Report 
Number 


ENEA-RT-TIB— 


88-26 
88-27 
88-28 
88-31 
88-32 
88-42 
88-43 
88-44 
89-02 
89-4 
89-6 
89-08 
89-9 
89-11 
89-12 


ENEA-RT-VEL— 


89-01 
89-02 


ENEA-RT-FARE- 


87-8 


ENEA-RT-STRAT— 


88-2 


ENEL- 


410.340-1 
420.282-8 


EPA- 


450/3-89/31 
520/1-86/014-1 
520/1-88/023 
520/5-89/021 
530/SW-89/043 
600/8-89/074 
600/D-89/115 
600/D-89/117 
600/D-89/121 
600/D-89/123 
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INIS 


NTIS (US Sales Only), PC A08/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A13/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO9/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO7/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A22/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A07/MF A01 - OSTI 

NTIS (US Sales Only), PC AO9/MF A01 - OSTI 

NTIS (US Sales Only), PC AO6/MF A01 - OSTI 

NTIS (US Sales Only), PC A11/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO7/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A12/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A13/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A10/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO5/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
Nnis (US Sales Only), PC A05/MF A01 - OSTI; 
wns (Us Sales Only), PC AO5/MF A01 - OSTI; 
NT! ean Sales Only), PC A03/MF A01 - OSTI; 
NTIS (Us Sales Only), PC A03/MF A01 - OSTI; 


NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


DE90004160 
DE90004159 


DE90702475 
DE90734958 
DE90734923 
DE90734993 


DE90611587 


DES0705996 
DE90705998 
DE90706000 
DE90705999 
DE90705995 
DES90706004 
DE90705973 
DE90705956 
DE90705970 
DE90705997 
DE90611944 
DE90611891 
DE90612567 


DES0706003 


DE90612727 
DE90612041 
DE90612729 
DE90612730 
DE90612731 
DE90612732 
DE90611630 
DE90612733 
DE90612734 


DE90611631 
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1,2-88-426 


4-89-259 


JMF— 
8903 
8904 
8905 
8906 

JYFL-RR- 
3/1987 


K- 

2060 
K/DSRD- 
181 
205 

K/TR- 
89/6 
K2G-S— 
10 
KFKF- 
1989-30/G 


1989-31/G 
1989-33/G 


KIYE- 
88-45 


KTMWE-D- 
163 


168 
L- 


16635 
LA- 


Abstract 
Number 


15:12128 
15:10721 


15:10722 


15:11146 
15:11862 
15:11863 
15:11819 
15:11818 
15:11825 
15:11899 
15:11231 
15:9608 

15:9182 

15:11318 
15:10850 


15:11954 


15:11756 


15:11834 


15:9482 

15:10179 
15:10180 
15:10181 


15:11724 


15:10820 


15:12136 
15:12158 


15:10630 
15:9483 
15:9811 
15:9812 


15:9813 


15:11900 


15:10119 


15:10370 


15:11249 


Source of 
Availability 


NTIS (US Sales Only), PC AO5/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO7/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
), 


NTIS (us Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 
See PB-89-216071/XAB 

NTIS (US Sales Only), PC A04/MF AO1 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A23/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01; OSTI; 
Joint Institutes for Nuclear Research, Pub- 
lishing Department, Head Post Office, P.O. 
Box 79 101000 Moscow, USSR 


NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only 


PC AO6/MF A01 
PC A03/MF A01 
PC A07/MF A01 
PC A07/MF A01 


), 
), 
), 
), 


NTIS (US Sales Only), PC AO6/MF A01 - OSTI; 
INIS 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS (US Sales Only), PC AO4/MF A01 

NTIS (US Sales Only), PC AOS/MF A01 - OSTI; 
Nmis us Sales Only), PC AO6/MF A01 - OSTI; 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 


Kauppa-ja Teollisuusministerio, Helsinki (Fin- 
land). Energiaosasto 

Kauppa-ja Teollisuusministerio, Helsinki (Fin- 
land). Energiaosasto 


See N-89-30154 


Order 
Number 


DE90612735 
DE90611632 


DE90611633 


DE90705993 
DE90735767 
DE90735768 
DE90735763 
DES0735760 
DE90735762 
DE90735764 
DE90735765 
DE90735533 


DE90004321 


DE90733099 


DE90611261 


DE90706002 


DE90004314 


DES0734906 
DE90734907 
DE90734908 
DE90734909 


DE90607 165 


DE90005005 


DE90004003 
DE90003382 


DE90004118 
DE90732310 
DE90612525 
DE90612526 


DE90612527 


DE90611148 


11649-MS 15:11288 NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: DE90004653 
11650-MS 15:10017. NTIS, PC A12/MF A01; OSTI; INIS; GPO Dep. E 1.99: DE90005016 
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Report 
Number 


11698-MS 
11705-MS 
11720-MS 


11728-C 


LA-UR- 
89-3720 
89-3737 
89-3767 
89-3883 
89-4006 


89-4070 
89-4080 
89-4102 
89-4150 
89-4157 
89-4160 
89-4165 
89-4172 
89-4180 
89-4188 


89-4192 
89-4237 
89-4247 
89-4267 
89-4268 
89-4271 
LAPP-TH- 
253-89 
LEL- 
25332 
27950 
Lc 
88-63907 
LIDS-P- 
1876 
LYCEN-T— 
88-44 
89-04 
MCR- 
86-654 
MDNR/DE- 
90004181 


MICROLOG— 
89-03428 
89-03692 
89-04002 
89-04006 
89-04310 
89-04497 
89-04573 
89-05199 
89-05218 

MRC- 


Abstract 
Number 


15:11160 
15:11248 
15:9461 


15:9942 


15:11955 
15:11688 
15:11298 
15:11916 
15:11299 


15:11939 
15:10540 
15:10541 
15:10542 
15:10543 
15:10464 
15:11122 
15:11784 
15:11835 
15:11901 


15:10631 
15:11956 
15:11186 
15:11123 
15:11124 
15:12048 


15:12159 


15:9933 
15:9591 


15:12129 
15:12143 


15:11902 
15:11233 


15:11690 


15:9950 


15:9888 
15:11536 
15:9919 
15:10065 
15:9911 
15:10466 
15:9499 
15:9161 
15:10055 


Source of 
Availability 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A23/MF A01 - OSTI; GPO Dep. 


NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO02/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 


NTIS (US Sales Only), PC A03/MF A01 


NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


See N-89-28565 
See AD-A-211945/1/XAB 


NTIS (US Sales Only), PC AO5/MF A01 
NTIS (US Sales Only), PC AO8/MF AO1 


See N-89-29292 


OSTI; State of Missouri Department of Natural 
Resources, Division of Energy, P.O. Box 
176, Jefferson City, MO 65102 


See NRC/EE—29078 

See SRC—-TR212 

See NDA-88-056 

See MRC—89-04006 

See OH/RD-89-16-K 

See NOVA-89-04497 

See OH/RD-88-318-K 
See ACHOOSD-89-05199 
See AMTU-89-05218 


a ot ot ot ot 


mmmmmm Mmmm mmmm mmmmm 
nes ft ee ee ee ee ee ee 
S8888S SS8SSSsIss BSsss 


eh eh eh eh ok 


mm 


1.99: 
1.99: 


Order 
Number 


DE90004451 
DE90004166 
DE90004452 


DE90004455 


DE90003220 
DE90003188 
DE90003395 
DE90003661 
DE90003652 


DE90004834 
DE90004837 
DE90004839 
DE90004842 
DE90004844 
DE90004845 
DE90004846 
DE90004854 
DE90004855 
DE90004856 


DE90004858 
DE90004863 
DE90004865 
DE90004871 
DE90004872 
DE90004873 


DE90735777 


DE90004040 
DE390004030 


DE90735766 
DE90735769 


T1I90004181 


89-04006 15:10065 PC Ontario Ministry of Energy, Communications 
Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, CAN M7A 2B7; MF 
CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1. Prices: PC N/C; MF $10 CAN 
MS— 
8170 15:11101 See AD-A-212014/5/XAB 
MSHA/IR- 
90003753 15:9090 NTIS, PC AO7/MF A01 - OSTI 
MTL-TR— 
89-68 15:10519 See AD-A-212568/0/XAB 


DE90003753 
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MTL-TR- 


Report Abstract Source of 
Number Number Availability 


89-70 15:10620 See AD-A-212742/1/XAB 
89-80 15:10003 See AD-A-212740/5/XAB 
N— 
89-27204 15:10851 NTIS, PC A03/MF A01 
89-28004 15:11125 NTIS, PC AO5/MF A01 
89-28565 15:12129 NTIS, PC AO8/MF A01 
89-28747 15:10844 NTIS, PC A03/MF A01 
89-28820 15:11126 NTIS, PC AO4/MF A01 
89-28821 15:11127 NTIS, PC AO4/MF A01 
89-28851 15:10544 NTIS, PC AO2/MF A01 
89-29032 15:11096 NTIS, PC AO3/MF A01 
8939-29123 15:11750 NTIS, PC A04/MF A01 
89-29282 15:11689 NTIS, PC AO3/MF A01 
89-29292 15:11690 NTIS, PC AO9/MF A01 
89-29484 15:9592 NTIS, PC A02/MF A01 
89-29528 15:10465 NTIS, PC AO3/MF A01 
89-30088 15:10545 NTIS, PC AO3/MF A01 
89-30139 15:11691 NTIS, PC A03/MF A0O1 
89-30154 15:11249 NTIS, PC A03/MF A01 
NAC-RR- 
668 15:11883 Available from the National Accelerator Centre, 
Council for Scientific and Industrial Research, 
P.O. Box 72, Faure, 7131, South Africa. 
NAL-SP- 
9 15:10146 NTIS (US Sales Only), PC A12/MF A01 DE89910195 
NAL-TM— 
595 15:10147 NTIS (US Sales Only), PC A07/MF A01 DE90702432 
NAL-TR- 
974T 15:9635 NTIS (US Sales Only), PC A03/MF A01 DE89910181 
999 15:11261 NTIS (US Sales Only), PC A03/MF A01 DE89910191 
NAS-— 
-15:100374 15:10465 See N-89-29528 
-15:101811 15:12129 See N-89-28565 
.15:102133 15:10544 See N-89-28851 
-15:102139 15:9592 See N-89-29484 
-15:102327 15:11096 See N-89-29032 
-15:102345 15:10545 See N-89-30088 
-15:4143 15:11249 See N-89-30154 
.26:180089 15:11691 See N-89-30139 
.26:181869 15:11126 See N-89-28820 
.26:181870 15:11127 See N-89-28821 
.26:181886 15:11750 See N-89-29123 
.26:182274 15:10851 See N-89-27204 
.26:185132 15:10844 See N-89-28747 
1.26:185514 15:11690 See N-89-29292 
1.26:185869 15:11689 See N-89-29282 
1.26:4252 15:11125 See N-89-28004 
NASA-CR-— 
180089 15:11691 See N-89-30139 
181869 15:11126 See N-89-28820 
181870 15:11127 See N-89-28821 
181886 15:11750 See N-89-29123 
182274 15:10851 See N-89-27204 
185132 15:10844 See N-89-28747 
185514 15:11690 See N-89-29292 
185869 15:11689 See N-89-29282 
4252 15:11125 See N-89-28004 
NASA-TM— 
100374 15:10465 See N-89-29528 
101811 15:12129 See N-89-28565 
102133 15:10544 See N-89-28851 
102139 15:9592 See N—89-29484 
102327 15:11096 See N-89-29032 
102345 15:10545 See N-89-30088 
102378 15:9606 See DOE/NASA/20370-23 
102390 15:9687 See DOE/NASA/16310—-13 
4143 15:11249 See N-89-30154 
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NUREG/CR- 


Source of Distribution 


Availability , Category 


2-76-5310 


NOAA-TM-NESDIS— 
28 

NOAA-TR-ERL— 
437 

NOVA-— 
89-04497 


NOVEM- 
89-067 

NPS- 
56-88-032 
61-89-013 

NRC/EE- 
29078 


NRL-MR- 
6390 
6523 
6544 

NSWC-TR-- 
88-234 

NTP-TR- 
343 
350 

NUREG- 
0540-Vol.11-No.9 

NUREG/CR- 
5026 
5334 


15:9057 
15:9058 


15:9951 
15:9952 
15:10392 
15:10078 
15:10079 
15:10080 
15:9943 
15:9920 
15:10070 
15:10039 


15:10019 


15:9109 
15:11313 


15:9068 


15:11355 
15:11338 


15:10466 


15:10360 


15:11289 
15:11708 


15:9888 


15:11109 
15:11110 
15:11748 
15:11196 


15:11633 
15:11632 


15:9690 


15:9762 
15:9814 


PC Nova Scotia Dept. of Mines and Energy, 
1701 Hollis St., PO Box 1087, Halifax, NS, 
CAN B3J 2X1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC $20.00 CAN; MF $10 CAN 


NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC AO7/MF A01 


NTIS (US Sales Only), PC A07/MF A01 


NTIS (US Sales Only), PC A09/MF A01 
NTIS (US Sales Only), PC AO9/MF A01 
NTIS (US Sales Only), PC A15/MF A01 
NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC AO8/MF A0O1 
NTIS (US Sales Only), PC A11/MF A01 
NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC A11/MF A01 
NTIS (US Sales Only), PC A08/MF A01 


NTIS (US Sales Only), PC AOS/MF A01 - OSTI; 
INIS 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS (US Sales Only), PC A15/MF A01 


NTIS, PC AO6/MF A01; OSTI; New Mexico Re- 
search and Development Institute, Suite M, 
457 Washington SE, Albuquerque, NM 87108 


See PB-90-114034/XAB 
See PB—90-107145/XAB 


PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 
562 Booth St., Room 20C, Ottawa, ON, CAN 
K1A 0G1; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ot- 
tawa, Ont., Canada K1A 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN 


See TNO-HMT-89-129 


See AD-A—212647/2/XAB 
See AD-A-212295/0/XAB 


PC National Research Council of Canada, Publi- 
cation Sales and Distribution Office, Montreal 
Road, Ottawa, Ont., CAN K1A OR6; MF 
CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1. Prices: PC N/C; MF $10 CAN 


See AD-A-212572/2/XAB 
See AD-A-212705/8/XAB 
See AD-A-212757/9/XAB 
See AD-A-211901/4/XAB 


See PB—90-110206/XAB 
See PB—90-110149/XAB 


NTIS, PC A14/MF A01 - GPO - OSTI 


NTIS, PC A19/MF A01; OSTI; INIS 
NTIS, PC A10/MF A01 - GPO; OSTI; INIS 


DE90702643 
DE90702642 


DE90702647 


DE89910388 
DE90702638 
DE90702639 
DE90702640 
DE90702641 
DE90702644 
DE90702648 
DE90702645 
DE90702646 


DE90612711 


DE90000208 
DE90705994 


DE90004829 


T1I90003541 


TI90003993 
TI90003511 
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NUREG/CR- 


Report Abstract Source of Order 
Number Number Availability ; Number 


5346 15:9815 NTIS, PC AO7/MF A01 - GPO - OSTI T1I90003246 
5394 15:9816 NTIS, PC AO6/MF A01 - GPO - OSTI TI90003512 
5414 15:9817 NTIS, PC A03/MF A01 - GPO - OSTI T1I90003542 
5457 15:9818 NTIS, PC AO6/MF A01 - GPO; OSTI; INIS T1I90004193 
OCS/EIS/EA/MMS— 
89-0064 15:9138 See PB—90-100033/XAB 
89-0065 15:9139 See PB—90-100041/XAB 
OCS/MMS— 
89-0070 15:9092 See PB—90-105768/XAB 
OH/RD- 
134D457 15:9636 Canadian Electrical Association, Research & 
Development, Suite #500, One Westmount 
Square, Montreal, PQ, CAN H3Z 2P9. Prices: 
$75.00 NON-MEMBERS; MEMBERS: 
PRICES UPON REQUEST FUNDS CAN 
88-318-K PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canacla, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 
PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 


15:11292 NTIS, PC AO8/MF A014 - OSTI; GPO Dep. : DE90004407 
ORNL/ATD— 
24 15:10632 NTIS, PC AO6/MF A01 - OSTI DE90004468 MF-404 
ORNL/CON- 
293 15:9906 NTIS, PC AO4/MF A01 - OSTI; GPO Dep. : DE90004411 MF-350 
ORNL/CSD/FTR- 
15:11236 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. ; DE90004259 MF-406 


15:9059 NTIS, PC A04/MF A01 - OSTI; GPO Dep. : DE90004227 MF-109 


15:9283 NTIS, PC A03/MF A01 - OSTI; GPO Dep. : DE90003982 MF-721 
15:9284 NTIS, PC AO4/MF A01 - OSTI; GPO Dep. .99: DE90003984 MF-721 
15:10821 NTIS, PC AO3/MF A011 - OSTI; GPO Dep. 99: DE90003478 MF-520 
15:11271 NTIS, PC A03/MF A011 - OSTI DE90004002 MF-406 
15:10120 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. DE90003977 MF-350 
15:11864 NTIS, PC A03/MF A01 - OSTI; GPO Dep. DE90003976 MF-406 
15:9656 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. DE90003972 MF-520 
15:11903 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. DE90003951 MF-410 
15:11128 | NTIS, PC AO2/MF A01 - OSTI; GPO Dep. DE90003978 MF-406 
15:11317 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. DE90004759 MF-402 
15:11725 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. DE90004760 MF-411 


ee et eK ee 
©0200 000 
oH OHXOvoe 


15:10123 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
15:11726 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
15:11957 NTIS, PC AO03/MF A01; OSTI; INIS; GPO Dep. 
15:10121 NTIS, PC AO4/MF A011 - OSTI; GPO Dep. 
15:11613 NTIS, PC A99/MF A01 - OSTI; GPO Dep. 
15:10122 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


DE90004467 MF-350 
DE90004891 MF-411 
DE90004916 MF-420 
DE90004413 MF-350 
DE90003933 

DE90004414 MF-350 


©o©o9oonoo 


ee 
©wLvovoo 


15:10045 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


ak 
io 
© 


DE90003431 MF-500 


a 
io 
© 


15:10018 NTIS, PC A10/MF A01 - OSTI; GPO Dep. DE90004905 MF-400 
15:11379 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
15:11380 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
15:11381 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
15:11382 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
15:11383 = NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
15:11384 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

15:11385 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
15:11386 NTIS, PC AO03/MF A01; OSTI; INIS; GPO Dep. 
15:11387 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
15:11388 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


rd 


DE90004234 MF-511 
DE9000491 1 MF-511 
DE90004109 MF-511 
DE90004908 MF-511 
DE90004910 MF-511 
DE90004941 MF-511 
DE90004909 MF-511 
DE90004912 MF-511 
DE90004024 MF-511 
DE90004914 MF-511 


ooo 


ooo 
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Order 
Number 


o® 
BS 


DE90004025 
DE90004915 
DE90004913 


89/15 15:11389 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

89/16 15:11390 NTIS, PC A03/MF A01; OSTI; INiS; GPO Dep. 

89/17 15:11391 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
ORNL/Sub-— 

87-B8240/1 15:10124 NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

88-02238/1 15:11284 NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
ORNL/TM- 

10699 15:10125 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

11067 15:9441 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

11162 15:10845 NTIS, PC A04/MF A01 - OSTI; GPO Dep. 


88 88s 


DE90004415 
DE90004417 


> =A 


DE90004472 
DE90004917 
DE90004351 


sb => = 
8 8 8 


11258 15:10182 NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
11271 15:11293 NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
11290 15:10126 NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
11308 15:10822 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
11322 15:11940 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
11327 15:9953 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
11343 15:11277 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
11409 15:9769 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
ORNLAr-— 
89/48 15:10467 NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
89/51 15:9819 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
89/52 15:10468 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
OTH- 
88-254 15:11098 Available from H M Stationery Office, P O Box 
276, London, SW8 5DT, price Pound 27.50 


DE90004355 
DE90005022 
DE90004357 
DE90004464 
DE90004383 
DE90004384 
DE90004465 
DE90003483 


ab <b ab <b ob oh nh ob 
8888888 


DE90004293 
DE90004122 
DE90004120 


mmm mmmmMmmmnmn mmm mm mmm 


ab wh sh 
888 


OTHE 
88-537 15:11099 Available from H M Stationery Office, P O Box 
276, London, SW8 5DT price Pound 16.75 
89-542 15:10469 Available from H.M. Stationery Office, P O Box 
276, London SW8 5DT, price Pound 12.75 


OTO- 
89-001 15:11100 Available from British Library, Document Supply 


Centre, Boston Spa, Wetherby, West Yorks. 
PATENTS-USA- 

4,851,156 15:9427 Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 

4,851,183 15:9887 Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 

4,808,240 15:9938 Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 

Application7-401 ,202 15:9939 NTIS, PC AO2/MF A01 

4,855,030 15:9940 Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 

4,855,194 15:10084 Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 

4,857,266 15:10788 Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 

Application7-379,033 15:11144 | NTISPC NO3/MF AO1 

Application7-347 ,132 15:11145 NTIS, PC A03/MF A01 

4,857,740 15:11241 Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 

4,850,693 15:11274 | Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 

4,851,124 15:11469 Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 

PB- 

89-216071/XAB 15:11318 | NTIS, PC A03/MF A01 

89-224265/XAB 15:11319 | NTIS, PC AO3/MF A01 

90-100033/XAB 15:9138 NTIS, PC A13/MF A02 

90-100041/XAB 15:9139 NTIS, PC AO4/MF AO1 

90-100058/XAB 15:11410 NTIS, PC AO7/MF A0O1 

90-100223/XAB 15:10371 NTIS, PC AO5/MF A01 

90-100231/XAB 15:9494 NTIS, PC A03/MF A01 

90-100249/XAB 15:10127 NTIS, PC AO8/MF A01 

90-100256/XAB 15:9150 NTIS, PC AOS/MF A01 

90-100264/XAB 15:9151 NTIS, PC AO8/MF A01 

90-100306/XAB 15:9964 NTIS, PC A03/MF A01 

90-100314/XAB 15:10183 NTIS, PC A03/MF A01 

90-100322/XAB 15:10372 NTIS, PC A03/MF A01 

90-100330/XAB 15:10184 NTIS, PC AO2/MF A01 
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90-100447/XAB 15:118320 NTIS, PC AQ2/MF A01 
90-100454/XAB 15:11614 NTIS, PC AO3/MF AO1 
90-100553/XAB 15:11321 NTIS, PC AO2/MF A01 
90-100561/XAB 15:11322 NTIS, PC AO3S/MF A01 
90-100611/XAB 15:11615 NTIS, PC A02/MF A01 
90-100629/XAB 15:11411 NTIS, PC A02/MF A01 
90-100637/XAB 15:11412 | NTIS, PC A03/MF A01 
90-100652/XAB 15:11413 NTIS, PC A02/MF A01 
90-100728/XAB 15:9152 NTIS, PC A10/MF A01 
90-100744/XAB 15:10128 NTIS, PC A03/MF A01 
90-100751/XAB 15:9159 NTIS, PC A03/MF A01 
90-100769/XAB 15:10081 NTIS, PC AO4/MF AO1 
90-100777/XAB 15:9062 NTIS, PC AO9/MF A01 
90-100785/XAB 15:9495 NTIS, PC A04/MF A01 
90-100835/XAB 15:11323. NTIS, PC A03/MF A01 
90-100843/XAB 15:11414 | NTIS, PC AO2/MF A01 
90-100850/XAB 15:11415 | NTIS, PC AO2/MF A01 
90-100876/XAB 15:11616 NTIS, PC AO3/MF A01 
90-100934/XAB 15:11617 NTIS, PC AO3/MF A01 
90-100942/XAB 15:10765 NTIS, PC A03/MF A01 
90-103045/XAB 15:9140 NTIS, PC A03/MF A01 
90-103060/XAB 15:11324 NTIS, PC AO3/MF A01 
90-103094/XAB 15:11392 NTIS, PC AO2/MF A01 
90-103102/XAB 15:11618 NTIS, PC AO2/MF A01 
90-103110/XAB 15:11619 NTIS, PC AO2/MF A01 
90-103144/XAB 15:11620 NTIS, PC AO2/MF AO1 
90-103185/XAB 15:11646 NTIS, PC AO3/MF A01 
90-103201/XAB 15:10185 NTIS, PC AO2/MF A01 
90-103235/XAB 15:9934 NTIS, PC A03/MF A01 
90-103243/XAB 15:11325 NTIS, PC AO4/MF A01 
90-103250/XAB 15:11326 NTIS, PC A17/MF A01 
90-103268/XAB 15:11327 NTIS, PC A11/MF AO1 
90-103300/XAB 15:11416 NTIS, PC AO4/MF A01 
90-103391/XAB 15:11621 NTIS, PC A03/MF AO1 
90-103433/XAB 15:11622 NTIS, PC A03/MF A01 
90-103524/XAB 15:11623 NTIS, PC AO2/MF A01 
90-103532/XAB 15:11624 NTIS, PC A03/MF A01 
90-103557/XAB 15:11328 NTIS, PC AO3/MF AO1 
90-103565/XAB 15:11329 NTIS, PC AO3/MF A01 
90-103607/XAB 15:11625 NTIS, PC AO3/MF A01 
90-103714/XAB 15:11626 NTIS, PC AO2/MF A01 
90-103722/XAB 15:11417 NTIS, PC AO2/MF A01 
90-103748/XAB 15:11418 | NTIS, PC AO2/MF A01 
90-103805/XAB 15:9088 NTIS, PC A03/MF A01 
90-103813/XAB 15:11627 NTIS, PC AO3/MF A01 
90-103821/XAB 15:11628 NTIS, PC AOS/MF A01 
90-103839/XAB 15:11330 NTIS, PC AO4/MF AO1 
90-103870/XAB 15:11629 NTIS, PC AO6/MF A01 
90-103995/XAB 15:11419 NTIS, PC A10/MF A01 
90-104001/XAB 15:11331 NTIS, PC AO7/MF A01 
90-104019/XAB 15:11332 NTIS, PC AO5/MF A01 
90-104027/XAB 15:11333 NTIS, PC AO4/MF A01 
90-104035/XAB 15:11334 NTIS, PC A15/MF A01 
90-104258/XAB 15:9077 NTIS, PC A03/MF A01 
90-104266/XAB 15:9078 NTIS, PC A03/MF A01 
90-104308/XAB 15:11420 NTIS, PC A17/MF AO1 
90-104498/XAB 15:11421 NTIS, PC A03/MF A01 
90-104506/XAB 15:11335 NTIS, PC A03/MF A01 
90-104613/XAB 15:10186 NTIS, PC AO2/MF A01 
90-104621/XAB 15:10373 NTIS, PC AO2/MF A01 
90-104639/XAB 15:10187 NTIS, PC A03/MF A01 
90-104647/XAB 15:10188 NTIS, PC AO2/MF A01 
90-104654/XAB 15:10189 NTIS, PC AO2/MF A01 
90-104670/XAB 15:10190 NTIS, PC AO2/MF AO1 
90-104688/XAB 15:10191 NTIS, PC A03/MF A01 
90-104696/XAB 15:10192 NTIS, PC AO2/MF A01 
90-104704/XAB 15:10193 NTIS, PC AO2/MF A01 
90-104712/XAB 15:11422 NTIS, PC AO2/MF AO1 
90-104720/XAB 15:10194 NTIS, PC AO2/MF A01 
90-104746/XAB 15:10374 NTIS, PC AO5/MF A01 
90-104795/XAB 15:10195 NTIS, PC A16/MF A01 
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90-105537/XAB 15:10148 NTIS, PC AOS/MF AO1 
90-105768/XAB 15:9092 NTIS, PC A17/MF A01 
90-105792/XAB 15:11481 NTIS, PC AO8/MF AO1 
90-105891/XAB 15:10196 NTIS, PC AO3/MF A01 
90-105909/XAB 15:10197 NTIS, PC AO2/MF A01 
90-105917/XAB 15:10198 NTIS, PC AO2/MF A01 
90-105925/XAB 15:10199 NTIS, PC AO3/MF A01 
90-105933/XAB 15:10200 NTIS, PC AO03/MF AO1 
90-105941/XAB 15:10201 NTIS, PC A03/MF A01 
90-105958/XAB 15:10202 NTIS, PC AO2/MF A01 
90-105966/XAB 15:10203 NTIS, PC AO2/MF A01 
90-105974/XAB 15:10204 NTIS, PC AO2/MF A01 
90-105982/XAB 15:10375 NTIS, PC AO3/MF A01 
90-105990/XAB 15:10205 NTIS, PC AO2/MF A01 
90-106006/XAB 15:10206 NTIS, PC AO2/MF AO1 
90-106014/XAB 15:10207 NTIS, PC AO2/MF A01 
90-106030/XAB 15:10208 NTIS, PC AO2/MF A01 
90-106048/XAB 15:10209 NTIS, PC AO2/MF A01 
90-106055/XAB 15:10210 NTIS, PC AO2/MF A01 
90-106063/XAB 15:10211 NTIS, PC AO2/MF A01 
90-106071/XAB 15:10212 NTIS, PC AO3/MF A01 
90-106220/XAB 15:11336 NTIS, PC AO3/MF A01 
90-106303/XAB 15:11630 NTIS, PC AO2/MF A01 
90-106436/XAB 15:11393 NTIS, PC AO5/MF A01 
90-106451/XAB 15:11337 NTIS, PC AO3/MF A01 
90-106477/XAB 15:10149 NTIS, PC A11/MF A01 
90-106485/XAB 15:9645 NTIS, PC AO03/MF A01 
90-106493/XAB 15:9160 NTIS, PC AO6G/MF A01 
90-106519/XAB 15:10129 NTIS, PC AO3/MF A01 
90-106527/XAB 15:9144 NTIS, PC A03/MF A01 
90-106535/XAB 15:9145 NTIS, PC A17/MF AO1 
90-106576/XAB 15:10213 NTIS, PC AO3/MF A01 
90-106584/XAB 15:10214 NTIS, PC AO2/MF A01 
90-106592/XAB 15:11423 NTIS, PC AO2/MF A01 
90-106600/XAB 15:10215 NTIS, PC AO3/MF A01 
90-106618/XAB 15:10216 NTIS, PC AO2/MF A01 
90-106634/XAB 15:10217 NTIS, PC AO2/MF A01 
90-106659/XAB 15:10218 NTIS, PC AO3/MF A01 
90-106667/XAB 15:9965 NTIS, PC AO2/MF AO1 
90-106675/XAB 15:9966 NTIS, PC AO2/MF A01 
90-106683/XAB 15:10219 NTIS, PC AO3/MF A01 
90-106691/XAB 15:10220 NTIS, PC AO2/MF A01 
90-106709/XAB 15:10221 NTIS, PC AO2/MF A01 
90-106717/XAB 15:10222 NTIS, PC AO3/MF A01 
90-106725/XAB 15:10223 NTIS, PC AO3/MF A01 
90-106733/XAB 15:10224 NTIS, PC A03/MF A01 
90-106741/XAB 15:10225 NTIS, PC AO2/MF A01 
90-106758/XAB 15:9967 NTIS, PC AO2/MF A01 
90-106766/XAB 15:9968 NTIS, PC AO3/MF A01 
90-106782/XAB 15:10226 NTIS, PC AO2/MF A01 
90-106808/XAB 15:10227 NTIS, PC AO2/MF A01 
90-106816/XAB 15:10228 NTIS, PC AO2/MF A01 
90-106832/XAB 15:10229 NTIS, PC AO2/MF A01 
90-106840/XAB 15:9969 NTIS, PC AO2/MF AO1 
90-106857/XAB 15:10230 NTIS, PC AO2/MF A01 
90-106865/XAB 15:10231 NTIS, PC A03/MF A01 
90-106873/XAB 15:10232 NTIS, PC AO2/MF AO1 
90-106881/XAB 15:9970 NTIS, PC AO3/MF A01 
90-106899/XAB 15:10233 NTIS, PC AO2/MF A01 
90-106907/XAB 15:10234 NTIS, PC AO2/MF A01 
90-106915/XAB 15:10376 NTIS, PC AO3/MF A01 
90-106923/XAB 15:10235 NTIS, PC AO2/MF A01 
90-106956/XAB 15:10236 NTIS, PC AO2/MF A01 
90-106964/XAB 15:10237 NTIS, PC AO2/MF A01 
90-106972/XAB 15:10238 NTIS, PC AO2/MF AO1 
90-107004/XAB 15:10239 NTIS, PC AO3/MF A01 
90-107038/XAB 15:11424 NTIS, PC A14/MF A02 
90-107145/XAB 15:11338 NTIS, PC AO3/MF A01 
90-107186/XAB 15:10240 NTIS, PC AOS/MF A01 
90-107269/XAB 15:10241 NTIS, PC AO02/MF AO1 
90-107277/XAB 15:9971 NTIS, PC A03/MF A01 
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90-107285/XAB 15:10242 NTIS, PC A02/MF A01 
90-107301/XAB 15:9972 NTIS, PC A03/MF A01 
90-107327/XAB 15:10243 NTIS, PC A02/MF A01 
90-107335/XAB 15:10244 NTIS, PC A04/MF A01 
90-107343/XAB 15:9973 NTIS, PC A02/MF A01 
90-107350/XAB 15:10245 NTIS, PC AO3/MF A01 
90-107368/XAB 15:10246 NTIS, PC A02/MF A01 
90-107376/XAB 15:9974 NTIS, PC A02/MF A01 
90-107384/XAB 15:9975 NTIS, PC A03/MF A01 
90-107392/XAB 15:9976 NTIS, PC A03/MF A01 
90-107400/XAB 15:9977 NTIS, PC AO3/MF A0i 
90-107418/XAB 15:11425 NTIS, PC AO2/MF AO1 
90-107426/XAB 15:10247 NTIS, PC A03/MF A01 
90-107434/XAB 15:10248 NTIS, PC A03/MF A01 
90-107442/XAB 15:9978 NTIS, PC A02/MF A01 
90-107459/XAB 15:10249 NTIS, PC AO2/MF A01 
90-107467/XAB 15:9979 NTIS, PC A03/MF A01 
90-107475/XAB 15:10377 NTIS, PC A03/MF A01 
90-107483/XAB 15:11426 NTIS, PC AO3/MF A01 
90-107566/XAB 15:9980 NTIS, PC A04/MF A01 
90-107574/XAB 15:9981 NTIS, PC A04/MF A01 
90-107731/XAB 15:9982 NTIS, PC A03/MF A01 
90-107749/XAB 15:10250 NTIS, PC A02/MF A01 
90-107756/XAB 15:10251 NTIS, PC AO2/MF A01 
90-107780/XAB 15:10252 NTIS, PC AO2/MF A01 
90-107798/XAB 15:10253 NTIS, PC AO2/MF A01 
90-107806/XAB 15:10254 NTIS, PC A02/MF A01 
90-107814/XAB 15:10378 NTIS, PC AO2/MF A01 
90-107830/XAB 15:9983 NTIS, PC A03/MF A01 
90-107848/XAB 15:10255 NTIS, PC A02/MF AO1 
90-107855/XAB 15:10256 NTIS, PC AO2/MF AO1 
90-107863/XAB 15:10257 NTIS, PC AO2/MF A01 
90-107871/XAB 15:10258 NTIS, PC A02/MF A01 
90-107889/XAB 15:10259 NTIS, PC A02/MF A01 
90-107897/XAB 15:10260 NTIS, PC A02/MF A01 
90-107905/XAB 15:10261 NTIS, PC A02/MF A01 
90-107913/XAB 15:10262 NTIS, PC AO3/MF A01 
90-107921/XAB 15:10263 NTIS, PC A02/MF A01 
90-107939/XAB 15:10264 NTIS, PC A03/MF A01 
90-107947/XAB 15:10265 NTIS, PC AO2/MF A01 
90-107962/XAB 15:10266 NTIS, PC A02/MF A01 
90-107970/XAB 15:10267 NTIS, PC A03/MF AO1 
90-107988/XAB 15:10268 NTIS, PC A03/MF A01 
90-107996/XAB 15:10269 NTIS, PC A03/MF A01 
90-108010/XAB 15:10270 NTIS, PC A03/MF A01 
90-108028/XAB 15:10271 NTIS, PC A03/MF A01 
90-108036/XAB 15:10272 NTIS, PC AO2/MF A01 
90-108044/XAB 15:10273 NTIS, PC A03/MF A01 
90-108051/XAB 15:10274 NTIS, PC A02/MF AO1 
90-108069/XAB 15:10275 NTIS, PC AO3/MF A01 
90-108077/XAB 15:10276 NTIS, PC A03/MF A01 
90-108085/XAB 15:10277 NTIS, PC A02/MF A01 
90-108093/XAB 15:10278 NTIS, PC AO2/MF AO1 
90-108101/XAB 15:10279 NTIS, PC AO2/MF AO1 
90-108127/XAB 15:10280 NTIS, PC A03/MF A01 
90-108135/XAB 15:9141 NTIS, PC AO3/MF A01 
90-108143/XAB 15:10281 NTIS, PC A02/MF A01 
90-108150/XAB 15:10379 NTIS, PC AO3/MF A01 
90-108176/XAB 15:11427 NTIS, PC AO2/MF AO1 
90-108226/XAB 15:11428 NTIS, PC AO2/MF AO1 
90-108242/KAB 15:11429 NTIS, PC AO2/MF AO1 
90-108275/XAB 15:11430 NTIS, PC AO2/MF A041 
90-108291/XAB 15:11605 NTIS, PC AO2/MF AO1 
90-108309/XAB 15:11431 NTIS, PC A03/MF A01 
90-108366/XAB 15:9984 NTIS, PC A03/MF A01 
90-108374/XAB 15:10282 NTIS, PC AQ2/MF AO1 
90-108382/XAB 15:10283 NTIS, PC AO2/MF AO1 
90-108390/XAB 15:10284 NTIS, PC A02/MF A01 
90-108408/XAB 15:10285 NTIS, PC AO3/MF AO1 
90-108481/XAB 15:10286 NTIS, PC AO7/MF A01 
90-108507/XAB 15:10287 NTIS, PC AO7/MF AO1 
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90-108523/XAB 15:11339 NTIS, PC AOS/MF A0O1 
90-108531/XAB 15:9429 NTIS, PC A13/MF A01 
90-108655/XAB 15:11631 NTIS, PC AO3/MF A01 
90-108747/XAB 15:10150 NTIS, PC AO4/MF A01 
90-108762/XAB 15:10288 NTIS, PC AO3/MF A01 
90-108788/XAB 15:10289 NTIS, PC A03/MF A0O1 
90-108820/XAB 15:11340 NTIS, PC AO3/MF A01 
90-108846/XAB 15:9644 NTIS, PC A07/MF A01 
90-108853/XAB 15:10290 NTIS, PC A11/MF AO1 
90-108895/XAB 15:9985 NTIS, PC AO2/MF A01 
90-108903/XAB 15:10291 NTIS, PC A03/MF A01 
90-108911/XAB 15:10292 NTIS, PC AO3/MF A01 
90-108929/XAB 15:10293 NTIS, PC AO2/MF A01 
90-108937/XAB 15:10380 NTIS, PC AO2/MF AO1 
90-108952/XAB 15:10294 NTIS, PC AO3/MF A01 
90-108960/XAB 15:9986 NTIS, PC AO2/MF A0O1 
90-108978/XAB 15:9987 NTIS, PC AO2/MF A01 
90-108986/XAB 15:10295 NTIS, PC AO2/MF A01 
90-108994/XAB 15:10296 NTIS, PC AO3/MF A01 
90-109018/XAB 15:10297 NTIS, PC AO2/MF AO1 
90-109026/XAB 15:10298 NTIS, PC AO3/MF A01 
90-109034/XAB 15:10299 NTIS, PC AO3/MF A01 
90-109042/XAB 15:11432 NTIS, PC AO3/MF AO1 
90-109059/XAB 15:9988 NTIS, PC A02/MF A01 
90-109067/XAB 15:10300 NTIS, PC AO2/MF A01 
90-109083/XAB 15:9989 NTIS, PC AO2/MF A01 
90-109091/XAB 15:10301 NTIS, PC A02/MF A01 
90-109117/XAB 15:9990 NTIS, PC A03/MF A01 
90-109125/XAB 15:10302 NTIS, PC A03/MF AO1 
90-109133/XAB 15:10303 NTIS, PC AO3/MF A01 
90-109141/XAB 15:9991 NTIS, PC AO2/MF A01 
90-109158/XAB 15:114833 NTIS, PC AO2/MF A01 
90-109166/XAB 15:10304 NTIS, PC AO2/MF AO1 
90-109174/XAB 15:10305 NTIS, PC A03/MF AO1 
90-109182/XAB 15:10306 NTIS, PC A03/MF A01 
90-109190/XAB 15:10307 NTIS, PC AO3/MF A01 
90-109208/XAB 15:10308 NTIS, PC AO2/MF AO1 
90-109216/XAB 15:10381 NTIS, PC A02/MF A01 
90-109224/XAB 15:10309 NTIS, PC AO3/MF A01 
90-109232/XAB 15:9992 NTIS, PC A03/MF A01 
90-109240/XAB 15:9993 NTIS, PC A03/MF A01 
90-109281/XAB 15:10310 NTIS, PC A03/MF A01 
90-109299/XAB 15:10311 NT!IS, PC A03/MF A01 
90-109323/XAB 15:10312 NTIS, PC AO3/MF A01 
90-109331/XAB 15:10313 NTIS, PC AO2/MF AO1 
90-109349/XAB 15:10314 NTIS, PC AO2/MF AO1 
90-109406/XAB 15:10315 NTIS, PC AO5/MF A01 
90-109455/XAB 15:11434 NTIS, PC AO3/MF AO1 
90-109463/XAB 15:11435 NTIS, PC AO3/MF A01 
90-109471/XAB 15:11436 NTIS, PC AO3/MF A01 
90-109489/XAB 15:11437 NTIS, PC AO3/MF A01 
90-109919/XAB 15:9158 NTIS, PC A04/MF A01 
90-109935/XAB 15:11341 NTIS, PC AO4/MF A01 
90-110057/XAB 15:9146 NTIS, PC AO5/MF AO1 
90-110081/XAB 15:11438 NTIS, PC AO3/MF AO1 
90-110115/XAB 15:11342 NTIS, PC AO6/MF AO1 
90-110131/XAB 15:11343 NTIS, PC AO3/MF A01 
90-110149/XAB 15:11632 NTIS, PC AO9/MF A01 
90-110206/XAB 15:11633 NTIS, PC AO8/MF AO1 
90-110230/XAB 15:9069 NTIS, PC A17/MF AO3 
90-110321/XAB 15:11344 NTIS, PC EEOS/MF A01 
90-110446/XAB 15:114389 NTIS, PC A11/MF A01 
90-110503/XAB 15:11634 NTIS, PC AOS/MF A01 
90-110511/XAB 15:11635 NTIS, PC AO7/MF A01 
90-110552/XAB 15:9907 NTIS, PC E05/MF E05 
90-111006/XAB 15:10766 NTIS, PC E03/MF E03 
90-111345/XAB 15:10316 NTIS, PC AO3/MF A01 
90-111352/XAB 15:10317 NTIS, PC AO3/MF A01 
90-111360/XAB 15:10318 NTIS, PC AO2/MF AO1 
90-111378/XAB 15:10319 NTIS, PC AO3/MF A01 
90-111386/XAB 15:10320 NTIS, PC AO3/MF AO1 
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90-111394/XAB 15:10321 NTIS, PC AO2/MF A01 
90-111402/XAB 15:10322 NTIS, PC A02/MF A01 
90-111428/XAB 15:10323 NTIS, PC A03/MF A01 
90-111436/XAB 15:9994 NTIS, PC AO2/MF A01 
90-111444/XAB 15:9995 NTIS, PC A03/MF A01 
90-111493/XAB 15:10324 NTIS, PC AO3/MF A01 
90-111501/XAB 15:10325 NTIS, PC A03/MF A01 
90-111519/XAB 15:10326 NTIS, PC AO2/MF A01 
90-111527/XAB 15:10327 NTIS, PC AO3/MF A01 
90-111543/XAB 15:11636 NTIS, PC A03/MF AO1 
90-111592/XAB 15:11440 NTIS, PC A03/MF AO1 
90-111626/XAB 15:11637 NTIS, PC A03/MF A01 
90-111774/XAB 15:10328 NTIS, PC AO3/MF AO1 
90-111782/XAB 15:10329 NTIS, PC AO3/MF AO1 
90-111808/XAB 15:10330 NTIS, PC A03/MF A01 
90-111816/XAB 15:10331 NTIS, PC AO2/MF A01 
90-111824/XAB 15:10332 NTIS, PC AO3/MF A01 
90-111832/XAB 15:10333 NTIS, PC A03/MF A01 
90-111865/XAB 15:10334 NTIS, PC AO2/MF A01 
90-111873/XAB 15:10335 NTIS, PC AO2/MF A01 
90-111907/XAB 15:10336 NTIS, PC AO3/MF AO1 
90-111915/XAB 15:10337 NTIS, PC A03/MF A01 
90-111923/XAB 15:10338 NTIS, PC A03/MF A01 
90-111931/XAB 15:10382 NTIS, PC AO3/MF A01 
90-111949/XAB 15:10339 NTIS, PC AO3/MF A01 
90-111956/XAB 15:11441 NTIS, PC A03/MF A01 
90-112004/XAB 15:11442 NTIS, PC AO2/MF A01 
90-112012/XAB 15:11443 NTIS, PC AO3/MF A01 
90-112020/XAB 15:10340 NTIS, PC A02/MF AO1 
90-112038/XAB 15:10341 NTIS, PC AO2/MF A01 
90-112046/XAB 15:10342 NTIS, PC A03/MF A01 
90-112053/XAB 15:10343 NTIS, PC A03/MF A01 
90-112079/XAB 15:10344 NTIS, PC AO2/MF A01 
90-1 12087/XAB 15:11444 NTIS, PC A02/MF A01 
90-112095/XAB 15:10345 NTIS, PC AO2/MF A01 
90-112103/XAB 15:11445 NTIS, PC AO2/MF A01 
90-112111/XAB 15:10346 NTIS, PC AO2/MF A01 
90-112129/XAB 15:11394 NTIS, PC AO3/MF AO1 
90-112137/XAB 15:11446 NTIS, PC AO2/MF AO1 
90-112145/XAB 15:10347 NTIS, PC AO2/MF A01 
90-112152/XAB 15:11395 NTIS, PC A03/MF A01 
90-112160/XAB 15:10348 NTIS, PC AO2/MF A01 
90-112178/XAB 15:11396 NTIS, PC AO03/MF A01 
90-112186/XAB 15:11447 NTIS, PC AO2/MF A01 
90-112194/XAB 15:11448 NTIS, PC AO2/MF AO1 
90-112202/XAB 15:11449 NTIS, PC AO2/MF A01 
90-112210/XAB 15:10349 NTIS, PC A02/MF AO1 
90-112228/XAB 15:10350 NTIS, PC A02/MF AO1 
90-112277/XAB 15:10383 NTIS, PC AO9/MF A01 
90-112293/XAB 15:11397 NTIS, PC AO3/MF A01 
90-112319/XAB 15:11450 NTIS, PC AO3/MF AO1 
90-112558/XAB 15:10384 NTIS, PC A03/MF A01 
90-112566/XAB 15:11451 NTIS, PC AO03/MF A01 
90-112574/XAB 15:11345 NTIS, PC A03/MF A01 
90-112582/XAB 15:11647 NTIS, PC A03/MF AO1 
90-1 12590/XAB 15:11346 NTIS, PC AO3/MF A01 
90-112608/XAB 15:11347 NTIS, PC AO3/MF A01 
90-112616/XAB 15:11648 NTIS, PC AO3/MF A01 
90-112624/XAB 15:11452 NTIS, PC AO3/MF A01 
90-112632/XAB 15:11453 NTIS, PC AO3/MF A01 
90-112657/XAB 15:10385 NTIS, PC A03/MF A01 
90-112673/XAB 15:10151 NTIS, PC A04/MF A01 
90-112681/XAB 15:10152 NTIS, PC AO3/MF A01 
90-112699/XAB 15:10153 NTIS, PC AO6/MF A01 
90-112707/XAB 15:10154 = NTIS, PC AO7/MF A01 
90-112798/XAB 15:11454 NTIS, PC AO3/MF A01 
90-112822/XAB 15:11638 NTIS, PC AO3/MF A01 
90-113093/XAB 15:11455 NTIS, PC A03/MF A01 
90-113101/XAB 15:11456 NTIS, PC AO2/MF AO1 
90-113168/XAB 15:11348 NTIS, PC AO3/MF A01 
90-113176/XAB 15:10386 NTIS, PC A03/MF A01 
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$0-113218/XAB 15:11349 NTIS, PC AO3/MF A01 
90-113242/XAB 15:11457 NTIS, PC AO2/MF AO1 
90-113275/XAB 15:11458 NTIS, PC A03/MF AO1 
90-113291/XAB 15:11398 NTIS, PC AO3/MF A01 
90-113333/XAB 15:10351 NTIS, PC A03/MF A01 
90-113374/XAB 15:11350 NTIS, PC AO6/MF A01 
90-113382/XAB 15:11351 NTIS, PC A14/MF A01 
90-113416/XAB 15:11533 NTIS, PC A03/MF A01 
90-113432/XAB 15:11459 NTIS, PC AO5/MF A01 
90-113523/XAB 15:11352 NTIS, PC A22/MF AO3 
90-113531/XAB 15:11353 NTIS, PC A10/MF A02 
90-113606/XAB 15:11354 NTIS, PC AO4/MF A01 
90-113762/XAB 15:11460 NTIS, PC AO6/MF A01 
90-113945/XAB 15:10352 NTIS, PC AO3/MF A01 
90-114034/XAB 15:11355 NTIS, PC AO3/MF A01 
90-114414/XAB 15:12172 NTIS, PC AO3/MF A01 
90-114463/XAB 15:11356 NTIS, PC A03/MF A01 
90-114547/XAB 15:9496 NTIS, PC A03/MF A01 
90-114588/XAB 15:10072 NTIS, PC AO3/MF A01 
90-114638/XAB 15:10353 NTIS, PC AO5/MF A01 
90-114646/XAB 15:10354 NTIS, PC AOS5/MF A01 
90-114653/XAB 15:10355 NTIS, PC AO7/MF A01 
90-114661/XAB 15:10356 NTIS, PC AO4/MF AO1 
90-114679/XAB 15:10357 NTIS, PC AO4/MF A01 
90-115387/XAB 15:11129 NTIS, PC AO6/MF A01 
90-116724/XAB 15:9489 NTIS, PC A03/MF A01 
90-850108/XAB 15:11130 | NTISPC NO1/MF NO1 
90-850157/XAB 15:10053 NTISPC NO1/MF NO1 
90-850165/XAB 15:10358 §NTISPC NO1/MF NO1 
90-850405/XAB 15:10004 NTISPC NO1/MF NO1 
90-850520/XAB 15:10359 NTISPC NO1/MF NO1 
90-850538/XAB 15:11285 = NTISPC NO1/MF NO1 
90-850595/XAB 15:9996 NTISPC NO1/MF NO1 
90-850785/XAB 15:9935 NTISPC NO1/MF NO1 
90-850819/XAB 15:9936 NTISPC NO1/MF NO1 
90-850850/XAB 15:11357  NTISPC NO1/MF NO1 
90-850934/XAB 15:11461 NTISPC NO1/MF N01 
90-851080/XAB 15:116389 NTISPC NO1/MF NO1 
90-851221/XAB 15:11640 | NTISPC NO1/MF NO1 
PFC/CP- 
89-1 15:11945 See DOE/ET/51013-265 
PFC/RR- 
89-12 15:12029 See DOE/ET/51013—T220 
89-14 15:11946 See DOE/ET/51013—-T219 
89-17 15:12028 See DOE/ET/51013-277 
PNL- 
6963 15:9265 See EPRI-NP-6551 
6980 15:11888 NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 
7106 15:10633 NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
7125 15:9285 NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
7184 15:11710 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
7188 15:9286 NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
7195 15:10046 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
7196 15:9287 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
PNL-SA- 
16331 15:10130 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
16390 15:9288 NTIS, PC AO03/MF A01; OSTI; INIS; GPO Dep. 
16468 15:10131 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
16889 15:10037 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
16939 15:12049 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
16944 15:9442 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
16972 15:12050 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
16982 15:12051 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
16986 15:12052 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
17010 15:10082 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
17033 15:10132 NTIS, PC A03/MF A011 - OSTI; GPO Dep. 
17046 15:9289 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
17275 15:12053 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
17361 15:11462 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
17410 15:9430 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 


DE90004335 MF-606 
DE90004981 MF-313 
DE90005004 MF-721 
DE90004994 MF-412 
DE90004337 MF-721 
DE90004228 MF-630 
DE90004510 MF-721 


sO oh ah ah ot ob ot 
8888888 


DE90004683 MF-350 
DES90004831 MF-721 
DE90004669 MF-902 
DE90004676 MF-350 
DE90004668 MF-423 
DE90004670 MF-502 
DE90004673 MF-423 
DE90004519 MF-423 
DE90004521 MF-423 
DE90004681 MF-110 
DE90004677 MF-350 
DE90004667 MF-510 
DE90003634 MF-420 
DE90004679 MF-703 
DE90004682 MF-502 


MMMM MM MMMM mMmmm mMmmmmmm 


gseeeesssssssss 
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2665 
PROG-— 
8860804 
RAE-TM-P- 
1154 
RAL- 
89-073 


RAND-N— 
2783-GRI 

RAND/R- 
3357-DOE 


RFP- 

4379 
RHO-BW-SA- 

323 
RHO-BWE- 

01CR1201 

01DR0001 

01DS001 

01ES1901 

02MD1101 

212MD01 

723-MD01 
RHO-BWI-ADP- 

004 
RHO-BWEAP_— 

002-Rev.A-2 
RHO-BWL-ATR- 

002 
RHO-BWIE-CDR- 

001 

006 
RHO-BWI-CR- 

022-Rev.1 
RHO-BWEDCR- 

003 

004 

008 
RHO-BWEDIC— 

001 
RHO-BWI-DP— 

007 

011 

020 

021 

035 
RHO-BW-ER- 

006 

007 

008 

009 

016 

018 
RHO-BWE-ES— 

011 

012 

013 

016 

017 

018 

022 

025 

028 
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15:9202 


15:11958 
15:11959 


15:10081 


15:10389 


15:11692 


15:9062 


15:9063 


15:9820 
15:9414 


15:9290 
15:9291 
15:9292 
15:9293 
15:9294 
15:9295 
15:9296 


15:9297 
15:9298 
15:9299 


15:9300 
15:9301 


15:9302 


15:9303 
15:9304 
15:9305 


15:9306 


15:9307 
15:9308 
15:9309 
15:9310 
15:9311 


15:9312 
15:9313 
15:9314 
15:9315 
15:9316 
15:9317 


15:9318 
15:9319 
15:9320 
15:9321 
15:9322 
15:9323 
15:9324 
15:9325 
15:9326 


Source of 
Availability 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


See PB-90-100769/XAB 
See AD-A-212209/1/XAB 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


See PB-90-100777/XAB 


NTIS, PC A04/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 


OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


GPO 
Dep. 
E 1.99: 


E 1.99: 
E 1.99: 


Order 
Number 


DE90004209 


DE90004978 
DE90004977 


DE90611360 


DE90004221 


DE90003762 
T1I90004205 


TI90004686 
T190004687 
TI90004647 
TI90004649 
TI90004688 
TI90004689 
TI90004650 


7190004572 
TI90004578 
T1I90004574 


T1I90004573 
T190004579 


T190004219 


TI90004595 
TI90004596 
T1I90004598 


TI90004218 


T1I90004585 
T1I90004604 
T1I90004581 
TI90004580 
TI90004603 


T190004614 
T190004623 
TI90004624 
T1I90004625 
T1I90004630 
T1I90004615 


T190004619 
T190004618 
7190004617 
T1I90004620 
T190004621 
T1I90004202 
T190004632 
TI90004749 
TI90004750 


MF-108; 
MF-109; 
MF-123 


MF-707 
MF-813 


MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 


MF-813 
MF-813 
MF-813 


MF-813 
MF-813 


MF-813 


MF-813 
MF-813 
MF-813 


MF-813 


MF-813 
MF-813 
MF-813 
MF-813 
MF-813 


MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 


MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 





Report “* 
Number 


RHO-BWI-FDC— 

001 

002 

003-Rev.2 

004 

005 

006 

007-Rev.2 

009 
RHO-BWI-HP-— 

001 

004 

005 
RHO-BWE-IP_- 

001 

004 
RHO-BWI-PAP_- 

002 
RHO-BWI-PBD- 

001 
RHO-BWI-RQD- 

006 

007-Rev.2 

008-Rev.2 

011 
RHO-BWI-SAR- 

001 

002 

004 
RHO-BWI-SD- 

005-Vol.1 

005-Vol.2 

005-Vol.3 

006 
RHO-BWI-SS— 

006 
RHO-BWI-SSE- 

001 
RHO-BWE-TA- 

001 

002 

009 

010 

011 

012 

014 

015 

017 

018 

019 

020 

021 

022 

023 
RHO-BWI-TC— 

001-Rev.2 

005 

006 

007 

008 

009 

011 

012 

013-Rev.2 

014 

015 

016 

017 

018-Rev.3 

020 

023 


Source of 
Availability 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


Order 
Number 


7190004751 
7190004752 
T1I90004753 
T1I90004754 
T1I90004755 
T190004762 
T1I90004763 
TI90004764 


T190004768 
T1I90004769 
T190004770 


T190004771 
TI90004898 


TI90004897 
TI90004895 


TI90004896 
TI90004774 
TI90004773 
7190004775 


TI90004894 
T190004777 
TI90004776 


T1I90003860 
7190004778 
T1I90003858 
TI90004801 


TI90004900 
TI90004899 


T1I90004800 
T1I90004779 
TI90002935 
T1I90004802 
T190004803 
T1I90004804 
T1I90004806 
TI90004807 
T1I90004808 
TI90004809 
TI90004810 
719000481 i 
T1I90004812 
TI90004825 
TI90004824 


T190004823 
T1I90004822 
TI90004821 
TI90004820 
TI90004819 
T190004818 
T190004817 
T190004816 
T190004815 
TI90004814 
T190004813 
TI90004566 
TI90004567 
TI90004568 
TI90004569 
TI90004561 


RHO-BWE-TC-— 


Distribution 
Category 


MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 


MF-813 
MF-813 
MF-813 


MF-813 
MF-813 


MF-813 
MF-813 


MF-813 
MF-813 
MF-813 
MF-813 


MF-813 
MF-813 
MF-813 


MF-813 
MF-813 
MF-813 
MF-813 


MF-813 
MF-813 


MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 


MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
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RHO-BWE-TC— 


i  ————————————————————————  ———— 


Report 
Number 


025 
027 
028 


RHO-BWL-TD- 


002-Rev.2 

003-Rev.1 

004-Rev.2 

006 

008-Rev.1 

010 

013 

014 

015 

016 

018 
RHO-BWE-LTE 

060 

061 

062 

063 

064 

065 

066 

128 

135 


RHO-BW-TP- 


003 
006 
008-Rev.1 


RHO-BW-TS— 


014 


RHO-BWE-VP-— 


001 
RE 

69 
RISO-M- 

2788 


RRK- 
89-21 

SAIC— 
89/1587 

SAND- 
87-2309 
88-3302 
88-7159 
89-0327 
89-0594C 
89-0595C 
89-0596C 
89-0720C 
89-0994C 


89-1320 
89-1380 
89-1421C 
89-1454 
8S-1558C 
89-1561C 
89-1982 
89-2274 
89-2294 
89-2387C 
89-2622C 
89-2739C 
89-2788C 
89-2820C 
89-2996C 
89-2997C 
89-7092 
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Abstract 
Number 


15:9386 
15:9387 
15:9388 


15:9389 
15:9390 
15:9391 
15:9392 
15:9393 
15:9394 
15:9395 
15:9396 
15:9397 
15:9398 
15:9399 


15:9400 
15:9401 
15:9402 
15:9403 
15:9404 
15:9405 
15:9406 
15:9407 
15:9408 


15:9409 
15:9410 
15:9411 


15:9412 
15:9413 
15:11112 


15:9752 


15:11785 
15:11645 


15:9762 
15:11278 
15:12160 
15:9814 
15:10470 
15:10852 
15:10853 
15:10471 
15:9415 


15:10823 
15:11358 
15:9823 

15:9816 

15:10472 
15:12173 
15:10155 
15:11263 
15:9572 

15:9416 

15:12161 
15:10673 
15:10634 
15:10824 
15:10635 
15:12054 
15:9593 


Source of 
Availability 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


See AD-A-212838/7/XAB 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 


INIS 
NTIS (US Sales Only), PC A03/MF A01 
See AD-A-212690/2/XAB 


See NUREG/CR-5026 

NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
See NUREG/CR-5334 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 


NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 


See NUREG/CR-5394 

NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A13/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A011 - OSTI 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
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Order 
Number 


T1I90004562 
TI90004564 
T1I90004565 


T1I90004550 
T190004548 
TI90004556 
T190004557 
T190004555 
T1I90004553 
TI90004551 
TIS0004328 
T190004344 
T190004327 
TI90004326 


T1I90004346 
T190004497 
T190004498 
T1I90004499 
TI90004500 
T190004501 
TI90004502 
T1I90004601 
T1I90004602 


TI90004504 
TI90004506 
TI90004508 


T190004703 


T190004547 


DE90612543 


DE90733100 


DE90004222 
DE90005002 


DE90004165 
DE90004089 
DE90004088 
DE90004197 
DE90003576 


DE90005001 
DE90004494 
DE90003578 


DE90005404 
DE89014631 
DE90004985 
DE90004984 
DE90004987 
DE90001174 
DE90003152 
DE90003843 
DE90005406 
DE90003341 
DE90004164 
DE90004196 
DE90004988 


Distribution 
Category 


MF-813 
MF-813 
MF-813 


MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 


MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 


MF-813 
MF-813 
MF-813 
MF-813 


MF-813 





STe 
97010-902FR 
TASC-TR- 
9033-3 
TIAE- 
8901 
8902 
8903 
TNO-HMT— 
89-129 
TR- 
0086A(2945-02)-2 
1 
10-ONR 
12-ONR 
15-ONR 
TRB/TRR- 
1187 
TR-EPP- 
89-50 
89-97 
TTe 
2-10-85-484-9 
2-10-87-454-1F 
2-18-87-1113-1 
UCID- 
21774 
21791-2 
UCLA/PPG-— 
1179 
1180 
1274 
UCRL- 
101940 
102200 
102327 
53932 
99579-Rev. 
UMCEES— 
87-34A-CBL 
USGS-OFR- 
83-377 


UTK-PSL- 
89-2 
VLS-M- 
89-532 
89-536 
VLS-MEMO- 
89-535 
89-543 
WES/TR/EL- 
88-15-11 
WES/TR/GL- 
89-11 
WHC-EP-— 
0260 
0273 
WHC-SA- 
0645 


Abstract 
Number 
15:9512 
15:9521 


15:11536 


15:11333 
15:11297 
15:11359 
15:9937 
15:10587 
15:10360 
15:10075 
15:10516 
15:9928 
15:9926 
15:9924 
15:10150 


15:11161 
15:11760 


15:10152 
15:10153 
15:10154 


15:9443 

15:11162 
15:12055 
15:12055 
15:12058 
15:11264 
15:10473 
15:11751 
15:12059 
15:11163 
15:9069 


15:9417 


15:11941 


15:12141 
15:12140 


15:12142 
15:12139 


15:11400 
15:11402 


15:11463 
15:9796 


15:9824 


Source of 
Availability 


NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI 


PC Information Centre Saskatchewan Research 
Council, 15 Innovation Bivd., Saskatoon, SK, 
CAN S7N 2X8; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 


See PB—90-104027/XAB 
See AD-A-212669/6/XAB 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A0S/MF A01 


See AD-A—212732/2/XAB 
See AD-A—212117/6/XAB 
See AD-A—212219/0/XAB 
See AD-A-212177/0/XAB 
See AD-A-21211 1/9/KAB 


See PB—90-108747/XAB 


NTIS (US Sales Only), PC A02/MF A01 - OSTI 
NTIS (US Sales Only), PC A02/MF A01 - OSTI 


See PB—90-112681/XAB 
See PB—-90-112699/XAB 
See PB—-90-112707/XAB 


NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
See UCLA/PPG—1179 
NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


See PB—90-110230/XAB 


OSTI; USGS Open-File Services Section, Box 
25425, Federal Center, Denver, CO 80225 


See AD-A-212122/6/XAB 


See AD-A-—211909/7/XAB 
See AD-A—211889/1/XAB 


See AD-A—211916/2/XAB 
See AD-A-211884/2/XAB 


See AD-A-211895/8/XAB 
See AD-A-212485/7/XAB 


NTIS, PC AO&/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO04/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


E 1.99: 
E 1.99: 


E 1.99: 


Order 
Number 
DE89009456 


DE89009491 


DE90702486 
DE90734946 
DE90734947 


DE90735377 


DE90004289 
DE90004270 


DE90004995 
DE90005000 


DES90004376 
DE90004377 
DES0003453 
DE90003919 
DE90005189 


DE90004479 
DES0003600 


DE90004710 
DE90003496 


DE90003362 


MF-603 
MF-940 


MF-700 
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WHC-SA-— 


Report 
Number 


0735 


Abstract 
Number 


15:9195 


Source of 
Availability 


NTIS, PC A03/MF A01 - OST!; GPO Dep. 


Order 
Number 


DE90004785 


0781 15:9462 DE90004155 
WHC-SP- 

0472-Rev.1 15:10825 NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
WSL-LR- 

672-(MR) 15:9484 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
DE90004791 


Available from H.M. Stationery Office, P O Box 
276, London, SW8 5DT 

Available from H.M. Stationery Office, P O Box 
276, London, SW8 5DT 


683-(MR) 15:9490 


WSRC-OS— 
89-89 15:11464 NTIS, PC A10/MF A01 - OSTI 
89-90 15:11465 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
89-92 15:11641 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
89-93 15:11642 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
89-94 15:11643 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
WSRC-RP-— 
89-1001 15:11399 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
89-343 15:9753 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


DE90004697 MF-702 
DE90004698 MF-702 
DE90004696 MF-702 
DE90004699 MF-702 
DE90004700 MF-702 


—-_ | | 
wooo 
2 oo2 


DE90004658 MF-702 
DES0003895 MF-721; 

MF-705 
DE90003901 MF-706 
DE90004664 MF-705; 

MF-704 
DE90004657 MF-705 
DE90004663 MF-705; 

MF-704 
DE90004695 MF-702 
DE90004659 MF-706 
DE90004782 MF-520 


© © 


—_ 
© © 


89-47-Rev.1 15:9825 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
89-475 15:11904 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


—_ 


© © 
© © 


89-482 15:12162 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
89-484 15:9463 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


_ 


89-649-Rev.2 15:11466 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

89-799 15:10826 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

89-84 15:9826 NTIS, PC A11/MF A01; OSTI; INIS; GPO Dep. 
Y/TR- 

89-8 15:10588 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

89/7 15:12060 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

89/9 15:10474 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


iF FF 


—_- | 
2 %© © © 


DE90004125 MF-704 
DE90004012 MF-712 
DE90004121 MF-704 
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Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE89009456 
DE89009491 
DE89011703 
DE89014631 
DE89014768 
DE89015366 
DE89015858 
DE89016219 
DE89016258 
DE89916262 
DE89761888 
DE89761890 
DE89761948 
DE89785632 
DE89785633 
DE89785635 
DE89785636 
DE89785641 
DE89785666 
DE89785673 
DE89785676 
DE89785677 
DE89785678 
DE89910181 
DE89910191 
DE89910195 
DE89910221 
DE89910223 
DE89910291 
DE89910388 
DE90000208 
DE90000405 
DE90000411 
DE90001087 
DE90001174 
DE90001783 
DE90001805 
DE90002059 
DE90002100 
DE90002466 
DE90002498 
DE90002529 
DE90002713 
DE90002864 
DE90002865 
DE90002942 
DE90002943 
DE90002945 
DE90002946 
DE90002947 
DE90002948 
DE90002949 
DE90003062 
DE90003098 
DE90003152 
DE90003188 
DE90003220 
DE90003302 
DE90003341 
DE90003354 
DE90003362 


Report No. 


SERI/PR-215-3500 
SERVSTR-211-3580 
DOE/MC/23057-2739 
SAND-89-1561C 
CONF-900213-1 
CONF-900216-1 
CONF-900215—1 
CONF-900216-2 
CONF-900216-3 
CONF-900202-1 
ENEL-420.282-8 
ENEL-410.340-1 
ETDE-mf-9761948 
ETDE-mf—9785632 
ETDE-mf-9785633 
ETDE-mf-9785635 
ETDE-mf-9785636 
ETDE-mf-—9785641 
ETDE-mf—9785666 
CIEMAT-627 
CIEMAT-625 
CIEMAT-626 
ETDE-mf--9785678 
NAL-TR-974T 
NAL-TR-—999 
NAL-SP-9 
CRIE-U-87092 
CRIE-U-87081 
CRIE-U-88008 
NEDOVJ-P-—8618 
NIPER-434 
DOE/MC/21338-2749-Vol.2 
DOE/MC/21353—2755 
DOE/SR/00001-T131 
SAND-89-2387C 
DOE/NASA/20370-23 
DOE/NASA/16310—13 
EGG-NERD-8541 
DOE/OSTI-11633/2 
CONF-900246-1 
CONF-900203-1 
DOE/SF/16306-7 
CONF-900203-—2 
DOE/MC/23075—2753 
DOE/MC/23075—2754 
BG/MRS/M-15124 
BG/MRS/M-15123 
BG/MRS/M-15130 
BG/MRS/M-15135 
BG/MRS/M-15134 
BG/MRS/M-15133 
BG/MRS/M-15132 
CONF-900202-2 
DOE/SR-8003-Vol.1 
SAND-89-2622C 
LA-UR-89-3737 
LA-UR-89-3720 
DOE/S-0072 
SAND-89-2820C 
DOE/NE/37959-34-Vol.1 
WHC-SA-0645 


Order No. 


DE90003382 
DE90003395 
DE90003431 
DE90003453 
DE90003478 
DE90003483 
DE90003496 
DE90003500 
DE90003552 
DE90003556 
DE90003576 
DE90003578 
DE90003600 
DE90003631 
DE90003634 
DE90003652 
DE90003661 
DE90003673 
DE90003675 
DE90003681 
DE90003682 
DE90003684 
DE900036390 
DE90003697 
DE90003700 
DE90003718 
DE90003753 
DE90003757 
DE90003762 
DE90003767 
DE90003777 
DE90003779 
DE90003814 
DE90003843 
DE90003895 
DES0003896 
DE900033900 
DE90003901 
DE90003908 
DE90003909 
DE90003910 
DE90003919 
DE90003933 
DE90003951 
DE90003972 
DE90003976 
DE90003977 
DE90003978 
DE90003982 
DE90003984 
DE90003999 
DE90004002 
DE390004003 
DE90004004 
DE90004005 
DE90004.008 
DE90004009 
DE90004010 
DE90004011 
DE90004012 
DE90004013 


Report No. 


K/DSRD-205 
LA-UR-89-3767 
ORNL/NSP-89/02 
UCRL-101940 
ORNL/FTR-3476 
ORNL/TM—1 1409 
WHC-EP-0273 
CONF-8908163—1 
CONF-891 1151-2 
CONF-891 103-54 
SAND-89-0994C 
SAND-89-1421C 
UCRL-99579-Rev. 
BNL-43537 
PNL-SA-17275 
LA-UR-89-4006 
LA-UR-89-3883 
CONF-8909210—4 
CONF-900143—2 
CONF-900256—1 
CONF-891 1125-2 
CONF-8910192-9 
CONF-891259-1 
CONF-900228-1 
BNL-43419 
CONF-900202-3 


MSHA/IR-90003753 


ANL-90003757 
RFP-4379 
CONF-89091 72-4 
CONF-891 1145-1 
CONF-891 103-60 


ANL-HEP-TR-89-16 


SAND-89-2739C 
WSRC-RP-89-343 


DP-MS—89-83-Rev. 1 


DOE/PC/79678-T3 


WSRC-RP-89-47-Rev.1 


DOE/ER/13846-2 
DOE/ER/40419-2 


CONF-8808271—Absts. 


UCRL-102200 
ORNLU/M-975-Vol.3 
ORNL/FTR-3499 
ORNL/FTR-3498 
ORNL/FTR-3496 
ORNL/FTR-3492 
ORNL/FTR-3500 
ORNL/FTR-2015 
ORNL/FTR-2157 
ALS/TR-89-39 
ORNL/FTR-3488 
K/DSRD-181 
ALS/TR-89-36 
ALS/TR-89-02 
ALS/TR-89-05 
ALS/TR-89-06 
ALS/TR-89-08 
ALS/TR-89-11 
Y/TR-89/7 
DOE/NE/37959-35 


Order No. 


DE90004014 
DE90004021 
DE90004024 
DE90004025 
DE90004030 
DE90004039 
DE90004040 
DE90004078 
DE90004079 
DE90004080 
DE90004081 
DE90004083 
DE90004086 
DE90004088 
DE90004089 
DE90004091 
DE90004092 
DE90004093 
DE90004094 
DE90004095 
DE90004100 
DE90004101 
DE90004102 
DE90004104 
DE90004105 
DE90004106 
DE90004107 
DE90004108 
DE90004109 
DE90004118 
DE90004120 
DE90004121 
DE90004122 
DE90004123 
DE90004124 
DE90004125 
DE90004126 
DE90004127 
DE90004128 
DE90004142 
DE90004144 
DE90004155 
DE90004156 
DE90004159 
DE90004160 
DE90004164 
DE90004165 
DE90004166 
DE90004167 
DE90004168 
DE90004169 
DE90004171 
DE90004173 
DE90004174 
DE90004177 
DE90004180 
DE90004183 
DE90004184 
DE90004185 
DE90004 187 
DE90004190 


Report No. 


DOE/NE/37959-36 
DOE/ER/02894-T4 
ORNL/RASA-89/13 
ORNL/RASA-89/15 
LBL-—27950 
ALS/TR-89-15 
LBL—25332 
DOE/ID/12550-3 
DOE/ID/12691—1 
DOE/CE/30792-T42 
DOE/ID—10249 
DOE/ER/13776-2 
DOE/ID/12566-3 
SAND-89-0596C 
SAND-89-0595C 
GA-A-19758 
GA-A-19749 
GA-A-19753 
GA-A-19754 
GA-A-19765 
GA-A-19757 
GA-A-19738 
GA-A-19750 
GA-A-19809 
GA-A-19763 
GA-A-19792 
GA-A-—19900 
GA-A-19766 
ORNL/RASA-88/48 
K/TR-89/6 
ORNL*tr-89/52 
Y/TR-89/9 
ORNL/tr-89/51 
ALS/TR-89-25 
ALS/TR-89-26 
Y/TR-89-8 
ALS/TR-89-12 
ALS/TR-89-13 
ALS/TR-89-18 
DOE/PC/70018-70 
DOE/PC/80023-T 18 
WHC-SA-0781 
DOE/RL-89-13-1 
HEDL-SA-3664 
HEDL-SA-3597 
SAND-89-2996C 
SAND-89-0594C 
LA-11705-MS 
DOE/ET/51013—265 
DOE/ET/51013-277 
DOE/ER/13327-T1 
CONF-891 087-13 
GA-A-19755 
DOE/PC/80015-T5 
DOE/PC/79814—-T2 
DOE/ER/40412-2 
DOE/SR/15160-3 
DOE/EIA-0109(89/09) 
DOE/MA-0364 
BNL-43554 
BNL-43476 
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DE90004196 


Order No. 


DE90004 196 
DE90004 197 
DE90004209 
DE90004213 
DE90004221 
DE90004222 
DE90004223 
DE90004225 
DE90004226 
DE90004227 
DE90004228 
DE90004234 
DE90004236 
DE90004238 
DE90004242 
DE90004243 
DE90004244 
DE90004245 
DE90004246 
DE90004259 
DE90004270 
DE90004289 
DE90004292 
DE90004293 
DE90004294 
DE90004295 
DE90004299 
DES0004300 
DE90004301 
DE90004314 
DE90004317 
DE90004318 
DE90004321 
DE90004329 
DE90004331 
DE90004334 
DE90004335 
DE90004336 
DE90004337 
DE90004338 
DE90004340 
DE90004341 
DE90004342 
DE90004343 
DE90004351 
DE90004355 
DE90004357 
DE90004376 
DE90004377 
DE90004383 
DE90004384 
DE90004407 
DE90004411 
DE90004413 
DE90004414 
DE90004415 
DE90004417 
DE90004451 
DE90004452 
DE90004454 
DE90004455 
DE90004458 
DE90004461 
DE90004462 
DE90004464 
DE90004465 
DE90004467 
DE90004468 
DE90004472 
DE90004479 
DE90004489 
DE90004494 


790 


Report No. 


SAND-89-2997C 
SAND-89-0720C 
POEF-T-3495 
DOE/EV/10092-T1 
RAND/R-3357-DOE 
SAND-88-3302 
DOE/FE-90004223 
DOE/AD/11139-T3-Pt.1 
DOE/AD/11139-T3-Pt.2 
ORNL/FETEP-21 
PNL-7195 
ORNL/RASA-87/37 
CONF-891 119-39 
CONF-891 119-45 
CONF-891 119-43 
CONF-900202-4 
CONF-891264—1 
CONF-891 119-42 
CONF-891 119-44 
ORNL/CSD/FTR-3495 
TRI-PP-89-97 
TRI-PP-89-50 
ALS/TR-89-16 
ORNLAr-89/48 
ALS/TR-89-20 
ALS/TR-89-19 
CONF-891 181-1 
CONF-891240-1 
CONF-891 119-38 
JINR-E-4-89-259 
DOE/PC/90958-T10 
DOE/ET/02654-T1 
IWG-FR-082-01 
DOE/EIA-0167(88) 
DOE/BP/35167-2 
DOE/BP/63584-3 
PNL-6980 
DOE/BP-1286 
PNL-7188 
DOE/BP-973 
DOE/BP-1258 
DOE/BP/11631—4 
DOE/BP/35165-2 
DOE/BP/35585-2 
ORNL/TM—11162 
ORNL/TM-1 1258 
ORNL/TM-—1 1290 
UCLA/PPG—1179 
UCLA/PPG—1274 
ORNL/TM-11322 
ORNL/TM-1 1327 
ORNL-6384 
ORNL/CON-293 
ORNL/M-955 
ORNL/M-997 
ORNL/Sub-87-B8240/1 
ORNL/Sub-88-02238/1 
LA-11698-MS 
LA-11720-MS 
DOE/ID/12127-2 
LA~11728-C 
DOE/FE-0145 
DOE/FE-0151 
DOE/FE-0152 
ORNUTM™—1 1308 
ORNL/TM-—11343 
ORNL/M-1024 
ORNL/ATD-24 
ORNL/TM-—10699 
UCRL-53932 
ANL-89/26 
SAND-89-1380 
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Order No. 


DE90004510 
DE90004519 
DE90004521 
DE90004523 
DE90004535 
DE90004536 
DE90004537 
DE90004539 
DE90004540 
DE90004541 
DE90004542 
DE90004543 
DE90004544 
DE90004546 
DE90004570 
DE90004571 
DE90004588 
DE90004589 
DE90004609 
DE90004610 
DE90004611 
DES90004634 
DE90004635 
DE90004639 
DES90004643 
DE90004646 
DE90004651 
DE90004653 
DES0004654 
DE90004657 
DE90004658 
DE90004659 
DE90004661 
DE90004663 
DE90004664 
DE90004667 
DE90004668 
DE90004669 
DE90004670 
DE90004673 
DE90004676 
DE90004677 
DE90004679 
DE90004681 
DE90004682 
DE90004683 
DE90004693 
DE90004695 
DE90004696 
DE90004697 
DE90004698 
DE90004699 
DE90004700 
DE90004702 
DE90004706 
DE90004707 
DE90004710 
DE9000471 1 
DE90004713 
DES90004714 
DE90004715 
DE90004716 
DE90004717 
DE90004718 
DE90004719 
DE90004720 
DE90004721 
DE90004722 
DE90004723 
DE90004724 
DE90004725 
DE90004726 


Report No. 


PNL-7196 
PNL-SA-16982 
PNL-SA-16986 
DOE/LC/1 1086-2778 
DOE/EIA-0466(88) 
DOE/BP/23821—1 
DOE/BP/62790-1 
DOE/BP/66087—1 
DOE/BP/33045-1 
DOE/BP/36246—-1 
DOE/BP/34623-1 
DOE/BP/92081—1 
DOE/BP/39339-1 
DOE/BP/62790-2 
CONF-8910107-5 
CONF-8910107-6 
DOE/EIA-0226(89/09) 
DOE/EIA-0348(88) 
DOE/ER/40356-3 
DOE/EIS-0133-D 
DOE/FE-0116-3 
DOE/ER/13883-2 
DOE/ER/13874-2 
DOE/ER/13262-6 
CONF-8410197- 
DOE/BP/35622-1 
DOE/EIA-0035(89/09) 
LA-11649-MS 
DOE/EIA-0520(89/12) 
WSRC-RP-89-482 
WSRC-RP-89-1001 
WSRC-RP-89-799 
DP-MS—88-94 
WSRC-RP-89-484 
WSRC-RP-89-475 
PNL-SA-17046 
PNL-SA-16939 
PNL-SA-16468 
PNL-SA-16944 
PNL-SA-16972 
PNL-SA-16889 
PNL-SA-17033 
PNL-SA-17361 
PNL-SA-17010 
PNL-SA-17410 
PNL-SA-16331 
CONF-8806130-8 
WSRC-RP-89-649-Rev.2 
WSRC-OS-89-92 
WSRC-OS-89-89 
WSRC-OS-89-90 
WSRC-OS-89-93 
WSRC-OS-89-94 
DOE/CH/03000-T15 
FNAL/C-89/217 
FNAL/C-89/242-T 
WHC-EP-0260 
DOE/NV/10461-T2-Vol.1 
DOE/NV/10461-T4 
DOE/NV/10461-T5 
DOE/NV/10461-T6 
DOE/NV/10461-T7 
DOE/NV/10461-T8 
DOE/NV/10461-T9 
DOE/NV/10461-T10 
DOE/NV/10461-T11 
DOE/NV/10461-T12 
DOE/NV/10461-T13 
DOE/NV/10461-T14 
DOE/NV/10461-T15 
DOE/NV/10461-T16 
DOE/NV/10461-T17 


Order No. 


DE90004727 
DE90004728 
DE90004729 
DE90004730 
DE90004731 

DE90004732 
DE90004733 
DE90004734 
DE90004735 
DE90004737 
DE90004738 
DE90004739 
DE90004740 
DE90004741 

DE90004743 
DE90004744 
DE90004745 
DE90004747 
DE90004759 
DE90004760 
DE90004782 
DE90004785 
DE90004789 
DE90004791 

DE90004827 
DE90004829 
DE90004831 

DE90004834 
DE90004837 
DE90004839 
DE90004842 
DE90004844 
DE90004845 
DE90004846 
DE90004849 
DE90004850 
DE90004851 

DE90004852 
DE90004854 
DE90004855 
DE90004856 
DE90004858 
DE90004863 
DE90004865 
DE90004868 
DE90004871 

DE90004872 
DE90004873 
DE90004876 
DE90004878 
DE90004879 
DE90004880 
DE90004881 

DE90004883 
DE90004884 
DE90004885 
DE90004891 

DE90004892 
DE90004893 
DE90004904 
DE90004905 
DE90004908 
DE90004909 
DE90004910 
DE90004911 

DE90004912 
DE90004913 
DE90004914 
DE90004915 
DE90004916 
DE90004917 
DE90004919 


Report No. 


DOE/NV/10461-T18 
DOE/NV/10461-T19 
DOE/NV/10461-T20 
DOE/NV/10461-T21 
DOE/NV/10461-T22 
DOE/NV/10461-T23 
DOE/NV/10461-T24 
DOE/NV/10461-T25 
DOE/NV/10461-T26 
DOE/NV/10461-T32 
DOE/NV/10461-T31 
DOE/NV/10461-T30 
DOE/NV/10461-T29 
DOE/NV/10461-T28 
DOE/NV/10461-T36 
DOE/NV/10461-T34 
DOE/NV/10461-T33 
DOE/NV/10461-—T37-Vol.2 
ORNL/FTR-3501 
ORNL/FTR-3510 
WSRC-RP-89-84 
WHC-SA-0735 
DOE/RL-89-27 
WHC-SP-0472-Rev.1 
DOE/BC/14204—4 
NMRDI-2-76-5310 
PNL-SA-—16390 
LA-UR-89-4070 
LA-UR-89-4080 
LA-UR-89-4102 
LA-UR-89-4150 
LA-UR-89-4157 
LA-UR-89-4 160 
LA-UR-89-4 165 
DOE/ER/45100—13 
DOE/ER/13725-3 
DOE/ER/4E297-12 
DOE/ER/40438-T2 
LA-UR-89-4172 
LA-UR-89-4180 
LA-UR-89-4188 
LA-UR-89-4192 
LA-UR-89-4237 
LA-UR-89-4247 
HW-89072 
LA-UR-89-4267 
LA-UR-89-4268 
LA-UR-89-4271 
CONF-891 226-3 
CONF-891 204-14 
CONF-891 204-15 
CONF-891 204-16 
CONF-891 204-17 
CONF-891 119-55 
CONF-891 119-56 
CONF-891 119-57 
ORNL/M-1028 
DOE/ET/51013—T220 
DOE/ET/51013-T219 
DOE/ER/40296-T 1 
ORNL/PPA-89/2 
ORNL/RASA-88/54 
ORNL/RASA-88/89 
ORNL/RASA-88/71 
ORNL/RASA-88/27 
ORNL/RASA-89/12 
ORNL/RASA-89/17 
ORNL/RASA-89/14 
ORNL/RASA-89/16 
ORNL/M-1031 
ORNL/TM—1 1067 
CONF-891240-4 





Order No. 


DE90004921 
DE90004922 
DE90004931 
DE90004933 
DE90004941 
DE90004949 
DE90004950 
DE90004952 
DE90004953 
DE90004955 
DE90004956 
DE90004958 
DE90004961 
DE90004962 
DE90004965 
DE90004967 
DE90004972 
DE90004977 
DE90004978 
DE90004979 
DE90004980 
DE90004981 
DE90004984 
DE90004985 
DE90004987 
DE90004988 
DE90004992 
DE90004994 
DE90004995 
DE90004997 
DE90004999 
DE90005000 
DE90005001 
DE90005002 
DE90005004 
DE90005005 
DE90005016 
DE90005022 
DE90005189 
DE90005327 
DE90005328 
DE90005329 
DE90005331 
DE90005338 
DE90005356 
DE90005370 
DE90005374 
DE90005387 
DE90005388 
DE90005389 
DE90005390 
DE90005391 
DE90005392 
DE90005393 
DE90005394 
DE90005396 
DE90005404 
DE90005406 
DE90005410 
DE90005415 
DE90005417 
DE90005424 
DE90005425 
DE90005474 
DE90607165 
DE90611148 
DE90611261 
DE90611360 
DE90611587 
DE90611630 
DE90611631 
DE90611632 


Report No. 


CONF-8809322-2 
CONF-900203-3 
CONF-891044—4 
CONF-8910319—2 
ORNL/RASA-88/78 
BNL-43467 
BNL-43522 
BNL-43520 
BNL-43639 
BNL-43235 
BNL-43119 
BNL-43349 
BNL-43307 
BNL-43493 
BNL-43446 
BNL-43391 
FNAL/C-89/254-A 
PPPL-2665 
PPPL-2664 
ANL-89/13 
BNL-52207 
PNL-7106 
SAND-89-2274 
SAND-89-1982 
SAND-89-2294 
SAND-89-7092 
EGG-2581 
PNL-7184 
UCID-21774 
FNAL-TM-1633 
DOE/CE-0273 
UCID-21791-2 
SAND-89-1320 
SAND-88-7159 
PNL-7125 

K-—2060 
LA~11650-MS 
ORNUTM—11271 
UCRL-102327 
DOE/ER/60438-T2 
DOE/ER/60418-T2 
DOE/ER/53188-T3 
DOE/ER/40415-11 
DOE/ER/05007-26 
CONF-88041 8-2 
DOE/ER/40213-6 
DOE/EIA-0109(89/10) 
CONF-890701-22 
CONF-890701-23 
CONF-890701-24 
CONF-890701-25 
CONF-890701-26 
CONF-890270-25 
CONF-880653-5 
DOE/PC/88697-T1 
DOE/ER/13397—1 
SAND-89-1558C 
SAND-89-2788C 
DOE/ER/13676-2 
DOE/ER/13515-5 
DOE/ER/40452-2 
DOE/ER/5321 1-01 
DOE/ER/40153-6 
DOE/OR/21519-T1 
JYFL-RR-3/1987 
KIY-88-45 
JET-R-89-07 
RAL-89-073 
INDC(CCP)-305/L 
INS-R-347 
INS-R-354 
INS-R-356 


Order No. 


DE90611633 
DE90611888 
DE90611891 
DE90611944 
DE90612041 
DE90612525 
DE90612526 
DE90612527 
DE90612543 
DE90612567 
DE90612711 
DE90612727 
DE90612729 
DE90612730 
DE90612731 
DE90612732 
DE90612733 
DE90612734 
DE90612735 
DE90702432 
DE90702436 
DE90702459 
DE90702460 
DE90702461 
DE90702462 
DE90702463 
DE90702464 
DES0702468 
DE90702470 
DE90702471 
DE90702472 
DE90702473 
DE90702474 
DE90702475 
DE90702480 
DE90702482 
DE90702485 
DE90702486 
DE90702499 
DE90702507 
DE90702508 
DE90702533 
DE90702534 
DE90702638 
DE90702639 
DE90702640 
DE90702641 
DE90702642 
DE90702643 
DE90702644 
DE90702645 
DE90702646 
DE90702647 
DE90702648 
DE90705910 
DE90705956 
DE90705970 
DE90705973 
DE90705988 
DE90705989 
DE90705990 
DE90705991 
DE90705993 
DE90705994 
DE90705995 
DE90705996 
DE90705997 
DE90705998 
DE90705999 
DE90706000 
DE90706002 
DE90706003 


Report No. 


INS-R-357 
CNEA-NT-4/89 
INIS-mf—1 1567 
INIS-mf—1 1566 
INS-R-334 
KFKF-1989-30/G 
KFKI-1989-31/G 
KFKI-1989-33/G 
RISO-M-2788 
INIS-mf—1 1568 
NEI-SE-45 
INS-R-273 
INS-R-338 
INS-R-342 
INS-R-343 
INS-R-344 
INS-R-349 
INS-R-353 
INS-R-355 
NAL-TM-595 
GIRIO-8901 
CRIE-T-87122 
CRIE-T-88011 
CRIE-T-88015 
CRIE-T-87091 
CRIE-U-87088 
CRIE-U-88033 
CRIE-U-87079 
CRIE-T-88026 
CRIE-T-88027 
CRIE-T-88014 
CRIE-T-88025 
CRIE-T-88010 
IEE-SR-204 
CRIE-U-14 
CRIE-U-88034 
CRIE-T—10 
TIAE-8901 
CRIE-U-88045 
CRIE-T-88030 
CRIE-U-88030 
CRIE-U-88048 
CRIE-U--88047 
NEDOJ-P-8723 
NEDOVJ-P-881 1-1 
NEDOJ-P-881 1-2 
NEDOVJ-P-881 1-3 
NEDO-P-8807 
NEDO-P—8806 
NEDOVJ-P-8817 
NEDOJ-P-8826 
NEDOVJ-P-8827 
NEDOJ-8901 
NEDOJ-P-8825 
BFR-D-14-1988 
INIS-mf-1 1524 
INIS-mf—1 1526 
INIS-mf—1 1520 
ETDE-mf-0705988 
ETDE-mf-0705989 
ENEA-RT-TIB—88-44 
ENEA-RT-FUS-88-12 
INS-T—488 
NIRS-M-73 
INIS-SU-141 
INIS-SU-134/A 
INIS-mf—1 1565 
INIS-SU-138 
INIS-SU-140 
INIS-SU—139 
JINR-E-1 ,2-88-426 
INIS-mf-—1 1569 


Order No. 


DE90706004 
DE90706005 
DE90732310 
DE90733099 
DE90733100 
DE90733453 
DE90733500 
DE90733541 
DE90733556 
DE90733566 
DE90733568 
DE90733570 
DE90733571 
DE90733573 
DE90733577 
DE90733583 
DE90733585 
DE90733587 
DE90733588 
DE90733590 
DE90733592 
DE90733593 
DE90733595 
DE90733597 
DE90733598 
DE90733600 
DE90733602 
DE90733603 
DE90733605 
DE90733627 
DE90733628 
DE90733656 
DE90733657 
DE90733658 
DE90733659 
DE90733660 
DE90733661 
DE90733662 
DE90733663 
DE90733664 
DE90733665 
DE90733666 
DE90733667 
DE90733668 
DE90733694 
DE90733695 
DE90733696 
DE90733697 
DE90733698 
DE90733699 
DE90733700 
DE90733723 
DE90733759 
DE90733760 
DE90733771 
DE90733772 
DE90733774 
DE90733775 
DE90733776 
DE90733777 
DE90733778 
DE90733782 
DE90733783 
DE90733784 
DE90733787 
DE90733788 
DE90733790 
DE90733791 
DE90733792 
DE90733794 
DE90733795 
DE90733796 


Report No. 


INIS-SU-142/A 
ETDE-mf-0706005 
K2G-S-10 
JAERI-M-89-073 
RRK-89-21 
ETDE-IT-89-19 
ETDE-IT-89-25 
CONF-8803239— 
ETDE-IT—89-46 
ENEA-RT-TIB-88-42 
ENEA-RT-TIB—88-27 
ENEA-RT-TIB-88-32 
ENEA-RT-TIB—88-31 
ENEA-RT-TIB—88-43 
ENEA-RT-PAS—89-16 
ENEA-RT-TIB-88-28 
ENEA-RT-TIB-89-02 
ENEA-RT-TIB-89-11 
ENEA-RT-TIB-89-9 
ENEA-RT-TIB—89-4 
ENEA-RT-TIB—89-08 
ENEA-RT-TIB—89-6 
ENEA-RT-TIB-88-26 
ENEA-RT-FARE-89-2 
ENEA-RT-FARE-88-16 
ENEA-RT-FUS-88-23 
ENEA-RT-DISP-89-1 
ENEA-RT-TERM-89-3 
CONF-8704387— 
ETDE-IT—89-61 
ENEA-RTI-STRAT-88-2 
ETDE-IT-89-49 
ETDE-IT—89-50 
CONF-880702-26 
ETDE-IT—89-52 
ETDE-IT—89-53 
ETDE-IT—89-54 
ETDE-IT—89-55 
ETDE-IT—89-70 
CONF-880702-25 
ETDE-IT-89-51 
ETDE-IT—89-57 
ETDE-IT-89-71 
ENEA-RTI-FARE-87-8 
ETDE-IT—89-60 
CISE-4812 
CISE-4802 
CISE-4846 
CONF-860676-Vol.1 
CONF-860676-Vol.2 
CONF-8805337— 
CONF-8809331— 
ETDE-IT—89-74 
ETDE-IT—89-76 
ENEA-RT-PAS-—88-25 
ENEA-RT-PAS—89-05 
ENEA-RT-PAS—89-19 
ENEA-RT-TIB-89-12 
ENEA-RT-SAG-89-1 
ENEA-RT-FUS-88-13 
ENEA-RT-FUS-88-18 
ENEA-RT-FUS-89-4 
ENEA-RT-FUS-89-5 
ENEA-RT-FUS-89-2 
ENEA-RT-FUS-89-06 
ENEA-RT-FUS-89-03 
ENEA-RT-TERM-89-02 
ENEA-RT-COMB-89-01 
ENEA-RT-COMB-89-1 1 
ENEA-RT-VEL-89-01 
ENEA-RT-VEL-89-02 
ETDE-IT—89-56 
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DE90733797 


Order No. 


DES90733797 
DE90733798 
DE90733800 
DE90733802 
DE90733803 
DE90733804 
DE90733805 
DE90733806 
DE90733807 
DE90733808 
DE90733809 
DE90733816 
DE90733817 
DE90734906 
DE90734907 
DE90734908 
DE90734909 
DE90734923 
DE90734924 
DE90734933 
DE90734934 
DE90734935 
DE90734936 
DE90734937 
DE90734938 
DE90734939 
DE90734940 
DE90734941 
DE90734942 
DE90734943 
DE90734946 
DE90734947 
DE90734948 
DE90734949 
DE90734950 
DE90734951 
DE90734952 
DE90734958 
DE90734962 
DE90734963 
DE90734985 
DE90734986 
DE90734987 
DE90734988 
DE90734989 
DE90734990 
DE90734991 
DE90734992 
DE90734993 
DE90735377 
DE90735533 
DE90735732 
DE90735733 
DE90735741 
DE90735745 
DE90735746 
DE90735747 
DE90735748 
DE90735749 
DE90735758 
DE90735759 
DE90735760 
DE90735761 
DE90735762 
DE90735763 
DE90735764 
DE90735765 
DE90735766 
DE90735767 
DE90735768 
DE90735769 
DE90735770 


Report No. 


ETDE-IT—89-58 
ETDE-IT—89-59 
ETDE-IT-—89-62 
ETDE-IT—89-64 
ETDE-IT—89-65 
ETDE-IT-—89-66 
ETDE-IT-89-67 
ETDE-IT—89-68 
ETDE-IT—89-69 
ETDE-IT-89-72 
ETDE-IT-89-73 
ETDE-IT-89-75 
ETDE-IT—89-77 
JMF-8903 
JMF-8904 
JMF-8905 
JMF-8906 
IEE-SR-209 
CRIE-U-88071 
CRIE-U-88069 
CRIE—W-88014 
CRIE—W-88012 
CRIE-W-88011 
CRIE-W-88009 
CRIE-W-88007 
CRIE-W-88005 
CRIE-W-88004 
CRIE-W-89049 
CRIE-W-87041 
CRIE-W-87037 
TIAE—8902 
TIAE—8903 
CRIE-T-88087 
CRIE-T-88045 
CRIE-T-88079 
CRIE-T-88039 
CRIE-Y—88019 
IEE-SR-208 
CRIE-U-88061 
CRIE-U-—88070 
CRIE-T-—88059 
CRIE-T-88072 
CRIE-T-88074 
CRIE-T-88073 
CRIE-T-—88092 
CRIE-U-88078 
CRIE-U-88077 
CRIE-U-89006 
1EE-SR-211 
TNO-HMT-—89-129 
IW-R-519 
CEA-CONF-9849 
CEA-CONF-9841 
CEA-CONF-9850 
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